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EXECUTIVE  ORDER. 


By  the  President  of  the  United  States  op  America, 
EXECUTIVE  ORDER. 

Whereas,  by  a  provision  of  tlie  act  of  Congress  entitled  ' '  An  act  making  appropriations 
for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  ending  June  30,  1886,  and  for 
other  purposes,"  apj)roved  March  3,  1885,  for  the  suppression  of  epidemic  diseases,  the  Presi- 
dent of  the  United  States  is  authorized,  in  case  of  threatened  or  actual  epidemic  of  cholera  or 
yellow  fever,  to  use  certain  appropriated  sums  made  immediately  available,  "in  aid  of  State 
and  local  boards  or  otherwise,  in  his  discretion,  in  preventing  and  suppressing  the  sj^read  of 
the  same,  for  maintaining  a  quarantine  and  maritime' inspection  at  points  of  danger;"  and 

Whereas  there  is  imminent  danger  of  a  recurrence  of  a  cholera  epidemic  in  Eiirope  which 
may  be  brought  to  our  shores  unless  adequate  measures  of  international  or  local  quarantine- 
inspections  are  taken  in  season;  which  measures  of  preventive  inspection  are  proper  subjects 
to  be  considered,  and  to  the  end  that  their  efficiency  in  divers  countries  may  be  secured: 

•  Now,  therefore,  in  virtue  of  the  discretional  power  conferred  upon  me  by  the  aforesaid  act 
of  Congress,  I  designate  and  appoint  E.  O.  Shakespeare,  M.  D.,  of  Pennsylvania,  as  a  repre- 
sentative of  the  Government  of  the  United  States,  to  proceed,  under  the  direction  of  the  Secre- 
tary of  State,  to  Sixain  and  such  other  countries  of  Europe  where  the  cholera  exists,  and  make  ■ 
investigation  of  the  causes,  progress,  and  proper  prevention  and  cure  of  the  said  disease,  in 
order  that  a  full  report  maybe  made  of  them  to  Congress  during  the  next  ensuing  session;  and 
I  direct  that  the  necessary  expenses  of  travel  and  sojourn  of  the  said  E.  O.  Shakespeare  in  pro- 
ceeding from  Washington  to  Spain  and  elsewhere  in  Europe  as  he  may  find  it  absolutely 
necessary  to  go  in  pursuit  of  the  desired  information  and  in  returning  to  Washington  at  the- 
conclusion  of  his  labors,  be  adjusted  and  paid  from  the  appropriation  and  available  under 
the  aforesaid  act  of  March  3,  1885,  upon  his  statement  of  account  apiDroved  by  the  Secretary 
of  State. 

Done  at  the  city  of  Washington  this  first  day  of  October,  in  the  year  of  our  Lord  one 
thousand  eight  hundred  and  eighty-five,  and  of  the  Independence  of  the  United  States  the  one 
hundred  and  tenth. 

Grover  Cleveland. 

By  the  President : 

T.  F.  Bayard, 

Secretary  of  State. 
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Philadelphia  November  17,  1890. 

The  Hon.  James  G.  Blaine, 

Secretary  of  State :  .  '  , 

Sir  :  In  accordance  with  instructions  I  have  the  honor  now  to  transmit  ray  official  report 
on  cholera  in  Europe  and  India  in  relation  to  the  last  great  widesjjread  epidemic.  I  was 
directed  by  his  excellency  the  President,  during  the  early  part  of  the  autumn  of  1885,  t<j  pro- 
ceed to  Europe  and  prosecute  in  the  various  countries  which  were  then  experiencing  the  ravages 
of  the  disease,  or  had  recently  suffered  from  them,  siich  investigations  into  the  cause,  preven- 
tion, and  cure  of  Asiatic  cholera  as  my  judgment  would  suggest. 

Upon  my  arrival  in  Europe  pursuant  to  this  commission  I  found  that  cholera  was  rapidly 
vanishing  from  that  continent,  for  the  season  at  least,  and  I  learned  that  the  field  for  most 
active  observation  was  then  in  Palermo,  the  principal  city  of  the  island  of  Sicily. 

After  equipping  myself  with  a  traveling  laboratory,  purchased  in  Berlin,  and  familiarizing 
myself  in  that  city  with  the  characteristics  of  the  so-called  "comma  bacillus  of  Koch,"  through 
the  courtesy  of  Dr.  Robert  Koch,  xw'ofessor  of  hygiene  at  the  University  of  Berlin,  and  Dr. 
Georg  Gaffky,  director  of  the  Pathological  Laboratory  of  the  Imperial  Board  of  Health  at 
Berlin,  whose  kindness  I  take  this  public  opportunity  to  gratefully  acknowledge,  I  went  at 
once  to  Palermo,  where  a  severe  epidemic  of  cholera  was  raging,  and  began  my  work  of  inves- 
tigation and  experiment.  I  deem  it  fitting  at  this  point  also  to  express  my  high  appreciation 
of  the  constant  courtesy  extended  me  by  his  excellency  the  Count  of  Bardessono,  prefect  of  ' 
Palermo,  who  lost  no  opportunity  to  facilitate  in  every  manner  possible  my  researches  every- 
where within  the  limits  of  his  prefecture.  I  should  also  mention  the  ready  assistance  I  received 
in  the  Kingdom  of  Italy  at  the  hands  of  many  officials  and  physicians,  who  kindly  placed 
themselves  and  their  knowledge  at  my  service. 

After  the  ei^idemic  was  ended  at  Palermo  I  next  turned  towards  Spain,  gaining  informa- 
tion relating  to  the  ravages  of  the  epidemic  in  the  various  cities  of  Italy  traversed  en  route  by 
rail  from  Naples  .to  Marseilles,  from  which  latter  port  I  sailed  for  Barcelona,  reaching  that 
northern  Mediterranean  port  of  Spain  in  the  first  days  of  January.  188G. 

When  I  arrived  in  Sj)ain  cholera  had  virtually  disappeared  from  the  Kingdom;  it  still  lin- 
gered, however,  in  the  form  of  local  epidemics  in  one  or  two  of  the  southern  provinces  near 
the  Straits  of  Gibraltar.  Because  of  the  great  extent  and  severity  of  the  Spanish  epidemic  of 
1885,  as  well  as  on  account  of  the  very  large  number  of  so-called  anti-choleraic  inoculations  ■ 
which  had  been  practiced  in  that  country  by  Dr.  Jaime  Ferran  and  his  assistants  as  a  measure 
of  prevention,  and  had  been  pro]Dosed  in  the  Spanish  Cortes  by  Senor  Castellar  as  a  substitute 
for  quarantines  and  cordons  sanitaires  as  more  effective  and  less  hurtful  to  trade  than  the  latter, 
I  was  of  the  opinion  that  the  course  of  cholera  in  Spain  presented  to  me  the  best  opportunity 
of  making  as  thorough  a  study  of  the  disease  as  was  in  my  power. 

I  visited  many  towns,  in  nearly  everj^  province  of  Spain  where  cholera  had  sjDread  widely, 
endeavoi'ing  to  obtain  by  personal  contact  with  the  inhabitants  of  high  and  low  station  and 
intelligence  a  fundamental  knowledge  of  the  circumstances  of  life,  manners  and  customs,  and. 
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hygienic  conditions,  general  and  individual,  which  might  bear  upon  the  mode  of  introduction 
and  spread  of  cholera  among  them.  Especial  attention  was  given  to  the  matter  of  water- 
supply  and  the  disposal  of  household  offal.  In  the  round  of  these  personal  observations  I 
encountered  and  spent  some  time  in  the  midst  of  a  quite  severe  epidemic,  during  the  month 
of  February,  in  the  ancient  walled  town  of  Tarifa,  on  the  northern  shore  of  the  Straits  of 
Gibraltar. 

In  addition  to  the  above-mentioned  personal  observations,  I  succeeded  in  making  an  agree- 
ment with  the  custodian  of  a  large  mimber  of  official  replies,  from  villages  and  towns  in  Spain 
which  had  felt  the  weight  of  the  scoiirge,  to  a  series  of  interrogatories  relating  to  the  course 
of  cholera  and  the  hygienic  conditions  addressed  to  them  by  the  director-general  of  hygiene 
and  sanitation  under  aiithority  of  the  Minister  of  the  Interior,  throiigh  which  I  obtained  a 
careful  analysis  of  numerous  and  important  data  concerning  the  epidemic  and  the  hygienic 
conditions  in  upwards  of  five  hundred  cholera-stricken  towns.  I  have  introduced  these  data 
in  this  report  in  fiill  in  order  that  those  of  my  countrymen  so  disposed  may  have  the  oj)portu- 
nity  of  studying  these  questions  as  near  as  possible  to  the  original  sources  of  information. 
Those  who  care  only  for  general  results  will  find  a  summary  of  the  princijaal  points  elicited 
by  the  analysis.  I  also  prepared  a  series  of  twenty-five  questions  bearing  upon  every  impor- 
tant aspect  of  the  mode  of  introduction  and  spread  as  well  as  of  the  means  of  prevention  of 
cholera,  and  had  addressed  this  circular  letter  to  twenty-five  hundred  physicians  scattered 
among  the  Spanish  communities  which  had  suffered  from  cholera  before  I  had  learned  that  the 
Spanish  Government  had  issued  a  somewhat  similar  series  of  interrogatories.  The  numerous 
replies  to  my  own  questions  were  added  to  and  analyzed  with  the  above-mentioned  official 
documents  of  the  Spanish  Government. 

T  have,  furthermore  obtained  and  placed  in  this  report  official  statistics  and  documents  re- 
lating to  the  so-called  anti- choleraic  inoculations  in  Spain  in  order  that  the  most  imj)ortant  of  the 
evidence  concerning  this  question  may  be  accessible,  as  nearly  as  possible  in  its  original  form,  to 
American  physicians.  I  am  pleased  to  have  the  occasion,  before  passing  from  the  considera- 
tion of  cholera  in  Spain,  to  express  in  this  place  my  hearty  Q,cknowledgments  of  the  universal 
(Courtesy  with  which  the  objects  of  my  mission  were  received  and  aided  by  the  officers  of  the 
iSpanish  Government,  general,  provinci^il,  and  municipal,  as  well  as  by  the  local  physicians. 

After  leaving  Spain,  in  April,  1886,  authority  was  requested  and  obtained  to  proceed  to 
India  for  the  purpose  of  prosecuting  researches  in  the  native  home  of  cholera.  I  reached 
India  in  the  commencement  of  June,  and  departed  thence  for  America  in  August.  Although, 
unfortunately,  I  entirely  lost,  for  work,  the  first  month  of  my  sojourn  in  India  by  reason  of 
:  serious  illness  due  to  the  prostrating  influences  of  the  summer  climate  upon  the  unacclimated 
foreigner,  and  suffered  from  ill  health  during  the  remainder  of  my  time  in  that  country,  I  was 
able  to  undertake  some  observations  in  Bengal,  mainly  in  the  city  and  suburbs  of  Calcutta. 
Through  the  kindness  of  his  excellency,  the  Viceroy  of  India,  I  found  every  avenue  of 
research  open  and  willing  officers  ready  to  forward  my  aims. 

I  returned  to  America  in  the  autumn  of  1886,  after  a  year's  absence,  so  much  shattered  in 
health — the  result  of  my  Indian  experience — that  it  was  impossible  tcs  commence  active  work 
upon  the  preparation  of  my  report  until  the  end  of  the  following  winter. 

This  report  comprises,  exclusive  of  a  list  of  authors,  table  of  contents,  index,  illustrations,  etc., 
eight  hundred  and  ninety-nine  quarto  pages  of  matter  solidly  printed.  It  contains  one  hun- 
dred and  five  illustrations,  most  of  which  were  made  by  the  author  himself.  These  illustra- 
tions comprise  forty  photo-micrographs,  taken  with  the  microscopical  lens,  all  but  six  of  them 
being  made  by  the  writer,  who  was  obliged  to  acquire  the  art  of  photography  in  order  to  pro- 
duce them,  because  he  could  get  no  one  to  do  this  troublesome  work.  Numerous  analytical 
charts  and  tables  relating  to  cholera  statistics  have  been  prepared  and  incorporated.  A  full 
table  of  contents  and  a  cross  index  have  been  added,  comprising  forty-five  pages,  which  it  is 
hoped  will  considerably  facilitate  reference  to  the  data  contained  herein. 

The  work  of  foreign  investigation,  continuing  one  year,  and  the  labor  of  preparation  and  of 
■supervising  the  printing  of  this  report,  lasting  four  years — all  voluntary  and  entirely  without 
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pay  for  personal  service — have  proceeded  to  comjDletion  with  a  few  much  regretted  interrup- 
tions which  were  unavoidable  by  reason  of  the  imperative  exactions  of  private  affairs.  If  in 
view  of  the  amount  of  personal  labor  expended,  his  countrymen  exonerate  the  writer  from 
the  blame  of  unreasonable  delay,  and  they  ultimately  receive  any  benefit  derived  through  this 
labor,  he  shall  have  received  a  sufficient  reward. 

Finally,  the  author  desires  to  convey  his  thanks  to  liis  friends  Prof.  George  A.  Piersol,  of 
the  University  of  Pennsylvania,  and  Dr.  William  M.  Gray,  of  the  Army  Medical  Museum  at 
Washington,  to  the  diligence  and  skill  of  each  of  Avhom  he  is  indebted  for  the  use  of  three  of 
the  photographic  negatives  from  which  corresponding  illustrations  have  been  joroduced. 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

Edwakd  O.  Shakespeare. 
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INTRODUCTION 


The  last  epidemic  of  cholera  which  has  visited  Europe  appears  to  have  reached  Egypt  on 
its  way  from  India  in  the  year  1883,,  where,  as  at  present  known,  it  suddenly  and  unexpectedly 
exploded  in  the  town  of  Damietta  in  Lower  Egypt,  committing  great  ravages.  Past  experience 
with  this  dreaded  disease  caused  great  alarm  in  the  various  European  countries  bordering  upon 
the  Mediterranean,  and  two  of  the  great  powers  of  Europe  dispatched  official  commissions 
to  Egypt  for  the  purpose  of  investigating  the  origin  and  spread  of  the  epidemic,  particularly 
with  the  view  of  making  new  observations  concerning  the  etiology  and  prophylaxis  of  the  dis- 
ease. The  French  Government  sent  its  most  experienced  pathologists  and  bacteriologists,  and 
the  German  Government  likewise  commissioned  three  experienced  investigators  of  the  causes 
of  disease,  placing  Dr.  Robert  Koi  h,  then  director  of  the  Pathological  Laboratory  of  the  Impe- 
rial Board  of  Health  at  Berlin,  at  the  head  of  that  commission.  These  two  commissions 
reached  the  field  of  their  labors  in  Egyj^t  about  the  same  period,  and  their  investigations  were 
conducted,  so  to  speak,  side  by  side.  The  medical  world  was  exceedingly  excited  a  short  time 
after  the  arrival  in  Egypt  of  the  German  commission  by  the  announcement  from  Dr.  Koch 
to  his  Government  of  the  discovery  in  the  intestinal  contents  of  choleraic  patients  of  a  pecul- 
iar micro-organism  having  special  characters  which  distinguish  it  from  all  other  bacteria,  and 
which  he  thought  there  was  reason  to  believe  might  be  the  active  germ  or  cause  of  cholera. 
Because  of  the  high  reputation  as  bacteriologist  and  original  investigator  which  Dr.  Koch 
occupied,  and  because  among  the  numerous  announcements  of  previous  discoveries  which  he 
had  made  there  was  not  one  whicli  had  subsequently  failed  of  confirmation  by  other  investiga- 
tors, this  announcement  at  once  commanded  the  attention  of  the  medical  world. 

At  the  time  that  these  announcements  of  the  German  commission  were  being  published 
in  the  medical  and  lay  press  of  Europe,  the  French  commission  issued  bulletins  announcing 
a  supposed  discovery  on  their  part  concerning  the  existence  in  the  blood  of  choleraic  patients 
of  peculiar  elements,  and  making  at  the  same  time  counterstatements  to  those  of  the  German 
commission  regarding  the  micro-organisms  of  the  intestines. 

The  German  commission  did  not  reach  the  scene  of  their  labors  in  Egypt  until  the  com- 
mencement of  the  autumn  of  1883,  and  the  epidemic  soon  ended,  leaving  them  without  suffi- 
cient material  with  which  to  bring  their  investigations  to  a  satisfactory  termination.  But 
in  response  to  an  earnest  petition  from  them  they  were  sent  to  India  by  the  German  Govern- 
ment for  the  purpose  of  continuing  their  researches. 

They  reached  India  in  the  middle  of  the  autumn,  and  conducted  their  investigations 
mainly  at  Calcutta  during  the  remainder  of  the  fall  and  the  early  part  of  the  winter.  LTpon 
resuming  their  work  in  Hindustan,  they  at  once  were  able  to  confirm  the  announcements 
which  they  had  previously  made  from  Cairo  as  to  the  presence  in  the  intestinal  contents  of 
this  peculiar  micro-organism,  and  as  their  work  continued  their  observations  only  seemed 
more  certainly  to  establish  the  truth  of  their  first  announcements.  In  upwards  of  one  hundred 
autopsies  and  cases  of  cholera  they  did  not  fail  a  single  time  to  find  these  minute  organisms. 
They  also  made  a  large  series  of  control  observations  in  order  to  satisfy  themselves  as  to  their 
presence  or  absence  in  other  diseases  or  in  other  conditions.  The  failure  to  find  them  in  any 
other  cases  than  those  of  Asiatic  cholera  confirmed  the  opinion  which  they  had  previously 
arrived  at,  viz,  that  not  only  are  these  micro-organisms  always  to  be  met  with  during  certain 
S.  Mis.  92  1  1 
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stages  of  genuine  cholera,  but  that  they  are  peculiar  to  the  disease,  and  have  a  certain  close 
and  specific  relation  with  it.  In  subsequent  dispatches  to  the  German  Government  they 
claimed  that  with  this  discovery  of  a  peculiar  and  characteristic  micro-organism  always  to  be 
found  in  Asiatic  cholera,  and  associated  with  no  other  disease,  they  had  furnished  a  sure  and 
easily  recognizable  diagnostic  sign. 

The  German  commission  further  occupied  themselves  while  in  India  with  experiments 
upon  animals  for  the  purpose  of  producing  the  disease  if  possible  by  inoculations  of  pure 
cultures  of  these  micro-organisms.  But  after  performing  numerous  experiments  upon  vari- 
ous domestic  animals  (including  the  dog,  rabbit,  guinea-pig,  monkey,  and  mouse)  they  were 
amsuccessful  in  these  attempts,  and  consequently  left  the  question  of  the  etiological  relation  of 
these  minute  organisms  to  Asiatic  cholera  still  undetermined.  They  expressed  their  belief, 
however,  that  their  constant  presence  in  cases  of  cholera  in  those  parts  of  the  body  which  are 
the  seat  of  the  invasion  of  the  disease,  and  their  entire  absence  in  all  other  diseases  afforded 
strong  ground  for  assuming  that  they  should  be  regarded,  not  only  as  a  diagnostic  sign  of 
genuine  cholera,  but  also  should  be  looked  upon  as  the  active  cause  of  the  disease. 

The  claims  of  the  German  commission  were,  therefore,  twofold  in  their  character:  first, 
from  the  stand-point  of  diagnosis ;  second,  from  the  stand-point  of  etiology. 

The  further  work  of  the  German  commission  in  India  was  not  rewarded  by  the  positive 
results  of  experiments  upon  animals.  Nevertheless  the  etiological  relation  of  these  minute 
organisms  to  Asiatic  cholera  occasioned  the  liveliest  interest  in  Europe  among  the  Govern- 
ments most  interested  in  the  question  of  quarantine. 

The  British  Government  soon  sent  to  India  a  commission,  with  Dr.  E.  Klein  at  its  head, 
for  the  purpose  of  investigating  the  grounds  of  the  opinions  announced  by  the  German 
commission.  After  having  spent  some  time  in  Calcutta  and  Bombay,  the  English  com- 
mission returned  in  due  time  to  London  and  published  a  report,  in  which  they  related 
observations  and  conclusions  directly  opposed  to  those  of  the  German  commission.  At  the 
same  time  they  incidentally  advanced  statements  concerning  the  dejecta  of  cholera  patients 
which  would  seem  to  warrant  the  inference  that  they  were  imbued  with  a  notion,  enter- 
tained by  some  medical  officers  high  in  authority  in  India  and  connected  closely  with  the  Gov- 
ernment of  India,  that  there  is  nothing  specific  or  contagious  about  these  dejecta,  and  that  it 
is  extremely  doubtful  if  this  disease  is  at  all  infectious  or  contagious,  in  the  ordinary  accep- 
tation of  those  terms. 

The  German  commission  recognized  the  contagious  and  infectious  character  of  the  disease, 
and,  agreeing  with  many  previous  investigators,  located  the  infectious  principle  in  the  con- 
tents of  the  intestinal  canal,  and  believed  it  of  vast  importance,  so  far  as  jirotection  against 
the  introduction  and  spread  of  cholera  is  concerned,  that  this  infectious  principle  should  be 
destroyed  at  the  earliest  possible  moment. 

Serious  questions  relating  to  the  enforcement  of  quarantine  against  cholera,  and  to  the 
value  of  other  measures  of  prevention,  were  immediately  raised  by  this  conflict  of  the  English 
and  German  commissions. 

The  report  of  the  English  commission,  written  by  a  man  whose  reputation  as  a  pathol- 
ogist is  second  to  none,  printed  in  the  English  language,  was  reprinted  extensively  in  the 
medical  journals  and  even  in  the  lay  press  of  America ;  while,  on  the  contrary,  the  inves- 
tigations of  the  German  commission,  and  of  those  who  have  more  or  less  confirmed  their 
results,  were  printed  in  German,  French,  or  Italian,  appeared  in  English  either  not  at  all  or 
only  in  abstract,  and  did  not  have  an  equal  opportunity  of  reaching  the  medical  profession 
or  the  general  public  interested  in  the  subject  in  this  country.  This  conflict  of  opinion, 
and  the  full  publication  of  only  one  side  of  it  in  America,  concerning  a  matter  of  such  far- 
reaching  importance  to  our  60,000,000  inhabitants,  seemed  to  have  been  a  sufficient  warrant  for 
the  United  States  Government  to  send  an  American  commission  to  Europe  and  India  to  inves- 
tigate, on  behalf  of  our  own  country,  the  grounds  of  these  diverging  opinions. 

From  the  time  that  Malgaigne  went  to  Warsaw  in  1832  to  make  acquaintance  with  an 
unknown  plague  in  Europe,  until  Dr,  Koch  in  1883  visited  Egypt  and  India  to  investigate  the 
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same  disease,  many  have  been  the  eminent  physicians  who  have  left  their  homes  to  stndy  chol- 
era in  distant  regions,  and  many  have  been  the  exhaustive  oT)servations  of  the  disease  in  all  its 
forms  and  characters  which  have  been  made  by  the  most  distinguished  clinicians  and  patholo- 
gists of  the  world  during  the  times  when  it  has  repeatedly  ravaged  their  own  lands.  The  whole 
category  of  symptoms  and  visible  signs  by  which  Asiatic  cholera  under  its  various  guises  mani- 
fests its  presence  had  been  so  often  the  object  of  the  keenest  and  most  intelligent  examination, 
and  so  frequently  the  subject  of  most  learned  disquisitions  that  its  prompt  and  unhesitating 
recognition  might  reasonably  seem,  when  it  appeared  in  Europe  in  188-1  and  1885,  to  have  been 
a  matter  of  no  great  difficulty. 

But  what  is  the  truth  ?  Look  at  the  recent  experience  of  France,  and  Spain,  and  Italy. 
In  each  the  prompt,  vigorous,  and  judicious  action  required  for  the  extinguishment  of  the 
spark  before  it  could  burst  into  an  uncontrollable  conflagration  was  i^aralyzed  by  doubt  and 
uncertainty  concerning  the  real  nature  of  the  disease. 

While  epidemic  cholera  was  surely  jjlanting  itself  in  Prance  in  1884,  few  physicians 
asserted  its  presence  with  firmness,  while  the  many  denied  it  most  positively.  To  remove  the 
hesitation  which  this  conflict  of  opinion  naturally  engendered,  Drs.  Brouardel  and  Proust 
were  commissioned  by  the  French  Government  to  report  xxpon  the  nature  of  the  doubtful 
disease  at  Toulon.  Those  experienced  physicians  had  the  knowledge  and  the  courage  to 
unhesitatingly  pronounce  it  epidemic  cholera,  but  unfortunately  they  were  unable  to  state  its 
origin.  On  the  other  hand.  Dr.  Fauvei,  inspector-general  of  hygiene,  placed  the  weight  of  his 
high  authority  against  that  opinion  and  reproached  the  commissioners  with  having  uselessly 
alarmed  the  country  and  caused  great  damage  to  the  commerce  of  France.  Later,  the  national 
consulting  committee  of  hygiene  officially  declared  that  the  disease  was  not  Asiatic  cholera, 
but  was  a  benign  cholera,  non-contagious  and  produced  by  local  causes,  and  that  it  had  nothing 
at  all  to  do  with  importation  from  without,  and  possessed  no  power  of  epidemic  dissemina- 
tion. Added  to  these  misleading  statements  was  the  impression  produced  by  the  majority 
of  the  medical  press  of  that  country  in  industriously  supporting  the  assumption  that  the 
epidemic  would  limit  itself  to  the  locality  of  its  outbreak,  and  would  soon  cease. 

As  in  France,  similar  doubt  and  uncertainty  and  inaction  existed  in  Spain  at  the  com- 
mencement of  the  invasion  of  cholera  in  1885.  It  is  true  that  a  few  scattering  cases  of  cholera, 
mainly  confined  to  some  localities  in  the  province  of  Alicante,  had  appeared  in  1884,  but  the 
epidemic  which  so  frightfully  ravaged  Spain  in  1885  undoubtedly  spread  from  the  town  of 
J^tiva,  in  the  adjoining  province  of  Valencia. 

After  having  lingered  in  that  vicinity  through  the  winter  under  the  mask  of  suspicious 
cases,  during  the  fourth  week  in  March  of  that  year  the  epidemic  raised  its  head  in  this  town. 
Public  rumor  to  that  effect,  originating  with  the  physicians  of  Jativa,  soon  reached  the  Gov- 
ernor of  the  province  and  the  city  of  Valencia ;  and  in  response  to  the  demands  of  the  populace  a 
special  commissioner  was  dispatched  to  investigate.  Arrived  in  Jativa,  a  few  cases  examined, 
and  a  hasty  consultation  held  with  the  local  board  of  health,  an  official  declaration  was  hur- 
riedly published  that  Asiatic  cholera  did  not  exist  in  that  place  ;  and  later  the  provincial  board 
of  health  confirmed  this  opinion.  Nevertheless  the  unknown  mysterious  disease  continued  to 
spread  throughout  the  town  and,  besides,  rapidly  invaded  village  after  village,  unchecked  by 
any  active  opposition.  Notwithstanding,  as  late  as  the  15th  of  April  the  same  provincial  board 
of  health  formally  congratulated  the  people  upon  the  favorable  course  and  slight  importance 
of  the  disease,  Avhich  was  even  then  officially  looked  upon  as  only  suspiciotis.  During  this  time 
of  inaction  and  hesitation  on  the  part  of  the  authorities  there  reigned  the  greatest  anarchy  of 
opinion  among  the  local  physicians.  A  few  affirmed  their  belief  that  they  were  dealing  with 
genuine  Asiatic  cholera ;  some  insisted  that  the  suspicious  visitor  was  nothing  more  than  the 
common  sporadic  cholera;  others  declared  it  to  be  a  pernicious  fever  of  choleraic  type;  many 
claimed  that  it  was  malignant  malarial  fever ;  yet  others  held  that  it  was  a  kind  of  entero-gas- 
tritis ;  and  not  a  few  pretended  that  it  was  the  bubonic  plague,  but  without  the  boils.  The 
whole  history  of  the  invasion  of  Egypt  in  the  first  place,  and  of  France.  Italy,  and  Spain  later, 
is  nothing  but  a  repetition  of  similar  doubts  on  the  part  of  the  physicians  having  to  deal  with 
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the  disease,  and  of  inaction  on  the  part  of  the  local  authorities  whose  business  it  was  to  adopt 
and  enforce  measures  to  check  it. 

But  why  continue  longer  in  narration  of  this  disgraceful  and  unfortunate  history  of  the 
doubts  and  contradictions  and  vacillations  concerning  the  nature  of  the  disease  which  have 
characterized  this  as  well  as  all  former  visitations  of  Europe  by  epidemic  cholera?  It  forcibly 
illustrates  one  most  important  fact. 

That  fact  is,  unless  the  investigations  of  the  German  commission  have  brought  to  light  a 
sure  and  unmistakable  diagnostic  sign  of  Asiatic  cholera  which  can  he  quickly  distinguished, 
in  spite  of  the  great  and  valuable  knowledge  of  the  disease  gained  by  the  study  of  former 
epidemics  we  do  not  at  present  know  how  to  recognize  genuine  epidemic  cholera  in  time  to 
safely  guard  the  people  against  its  deadly  power. 

In  Egypt  and  in  France  and  in  Spain  and  in  Italy  the  character  of  the  disease  and  the  con- 
sequent danger  were  not  fully  recognized  until  it  was  too  late  to  arrest  its  destructive  course, 
and  thus  it  has  been  everywhere  and  at  all  times  in  the  history  of  the  march  of  epidemic 
cholera. 

This  is  the  undeniable  truth,  and  acknowledging  it  let  us  turn  again  to  the  most  important 
outcome  of  the  work  of  the  German  commission,  namely:  the  announced  discovery  of  a  peculiar 
micro-organism  in  the  intestinal  contents  and  evacuations  of  genuine  epidemic  cholera,  as 
always  present  in  certain  stages  of  this  disease,  and  always  absent  in  all  other  diseases  and 
in  health;  and  furthermore  the  claim  that  this  micro-organism  (the  so-called  comma-bacillus 
of  Koch)  jjossesses  peculiar  characteristics  which  enable  it  to  be  quickly  and  certainly  distin- 
guished from  all  other  micro-organisms;  and  that,  consequently,  its  presence  furnishes  a  sure 
and  quickly  applicable  means  of  accurate  diagnosis. 

For  those  who  hold  that  cholera  is  a  disease  communicable  either  directly  or  indirectly 
from  person  to  person,  and  therefore  from  place  to  place  (and  experience  has  led  nearly  the 
entire  medical  world  to  this  opinion)  it  would  seem  to  be  axiomatic  that  if  this  claim  for  the 
diagnostic  significance  of  the  "  comma-bacillus"  be  established,  its  practical  value  must  be  well- 
nigh  incalculable,  because  in  that  case,  for  the  fii'st  time  in  the  history  of  this  disease,  it  will 
become  possible  to  detect  its  nature  at  every  point  of  entrance  and  every  stage  of  its  progress 
in  time  to  destroy  the  infectious  agent,  and  thus  far  more  surely  prevent  the  development  and 
dissemination  of  an  epidemic. 

What  has  been  already  said  will  indicate  the  great  importance  of  the  discovery  of  a 
diagnostic  sign  of  ready  application — even  if  there  be  nothing  more  in  the  discovery  of 
Koch — which  will  enable  physicians  and  help  health  authorities  to  recognize  to  a  certainty  the 
presence  of  Asiatic  cholera  at  the  very  commencement  of  an  invasion  so  that  prompt  and  ener- 
getic measures  necessary  to  prevent  an  epidemic  may  be  adojited  and  rigidly  enforced  without 
loss  of  time. 

As  to  the  second  portion  of  the  claim  of  the  German  commission,  that  these  micro-organ- 
isms are  not  only  the  constant  accompaniments  of  cholera  but  are  also  the  active  cause  of  the 
disease,  it  may  be  said  that  in  this  also,  should  their  claim  be  established,  a  discovery  of  the 
greatest  practical  value  for  the  eradication  of  cholera,  not  only  in  those  districts  where  it  may 
from  time  to  time  prevail  as  an  epidemic,  but  as  well  also  in  those  where  it  has  an  endemic 
existence  (or  in  other  words  is  constantly  present),  will  have  been  made. 

Though  the  chief  of  the  English  cholera  commission  has  expressed  himself  very  positively 
as  more  than  doubting  the  reality  of  the  discovery  of  the_  active  cause  of  the  disease  by  the  Ger- 
man commission,  he  has  not  hesitated  to  declare  an  opinion  as  to  the  vast  practical  value  that 
such  a  discovery  must  necessarily  have.  In  his  last  publication  concerning  the  micro-organisms 
of  cholera,  the  beginning  of  which  appears  in  the  "  Practitioner  "  October,  1886,  he  uses  the  fol- 
lowing language  :  ' '  The  laws  governing  the  spread  of  cholera  are  and  have  been  well  understood 
by  sanitarians.  The  fact  that  cholera,  like  other  infectious  diseases,  is  a  communicable  disorder, 
spreading  from  a  focus  of  infection,  has  been  long  understood."  A  little  further  on  he  says 
that  "there  can  be  no  doubt  that  the  identification  of  a  cholera  germ,  the  knowledge,  which 
from  such  a  discovery  would  inevitably  follow,  of  its  nature  and  mode  of  spread,  of  its  mode  of 
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alteration  "by  temperature,  soil,  and  season  wonld  unquestionably  lead  to  a  more  specific  applica- 
tion of  the  means  to  ends  than  has  hitherto  been  the  case.  Besides,  by  an  exact  knowledge  of 
the  cholera  germ  we  would  be  enabled  accurately  to  determine  the  mode  of  invasion  of  the  human 
body  by  the  cholera  virus,  the  distribution  of  this  latter  in  the  body,  the  changes  it  undergoes, 
the  manner  in  which  it  leaves  the  body,  and  the  many  other  important  questions,  which  would 
at  once  emerge  from  the  region  of  debatable  points  wherein  they  at  present  are;  in  other 
words,  this  knowledge  would  give  us  a  thorough  insight  into  the  whole  etiology  and  pathology 
of  the  disease,  which  at  present  we  do  not  possess.  One  important  series  of  effects  would  by 
the  discovery  of  the  cholera  germ  at  once  become  plain,  namely,  the  mode  of  its  entrance  into 
the  human  body  and  the  mode  of  its  exit.  At  present  opinion  is  divided  on  both  of  these  most 
essential  questions.  How  does  the  cholera  virus  enter  the  human  body?  Does  it  enter  by  the 
alimentary  canal  only,  as  is  maintained  by  many  authorities,  or  does  it  enter  also  by  the  respi- 
ratory organs  ?  How  does  it  leave  the  infected  body?  Is  it  present  in  the  vomit  and  discharges 
from  the  bowels,  as  is  maintained  by  most  of  the  observers,  or  is  it  present  in  these  not  as  an 
actual  but  as  a  potential  virus,  as  maintained  by  other  equally  great  authorities  ?  It  is  obvious 
that,  according  to  either  one  of  these  theories,  the  mode  of  our  action  in  combating  the  spread 
of  the  disease  ought  to  become  exact  and  specific." 

In  discussing  the  importance  of  determining  what  the  State  can  do  to  prevent  cholera,  the 
recent  surgeon-general  of  India  and  sanitary  commissioner  with  the  Government  of  India,  J. 
N".  Cunningham,  M.  D.,  very  justly  states  "that  the  questions  involved  are  questions  of  vast 
interest,  not  only  to  the  people  of  India,  but  to  people  of  all  countries.  They  involve  the  health 
and  happiness  of  millions  of  homes  in  all  parts  of  the  world." 

We  have  only  to  recall  the  immense  losses  which  have  been  suffered  by  most  of  the  civil- 
ized and  uncivilized  nations  of  the  world  through  the  invasions  of  this  disease  to  appreciate  the 
great  practical  value  which  the  solution  of  these  questions  may  have.  In  India,  where  cholera 
rages  constantly  from  year  to  year,  the  sanitary  reports  of  the  Indian  Government  for  the  last 
twenty  years  show  that  during  that  period  the  losses  by  cholera  in  that  country  among  the 
native  population  have  been  249,523  per  annum,  making  a  grand  total  of  deaths  from  cholera 
in  that  country  during  that  period  of  4,990,460. 

In  referring  to  the  ravages  of  epidemics  of  cholera  in  Europe  it  is  not  necessary  to  sum- 
marize the  total  losses  which  have  occurred  since  the  first  visitation  by  cholera  in  1832,  but 
attention  may  be  called  in  this  connection  to  the  extent  of  the  damage  done  by  the  last  epidemic. 
In  1883  Egypt  is  said  to  have  lost  60,000  lives  from  cholera,  and  in  1884  and  1885  Italy  and 
France  together  have  been  estimated  to  have  lost  in  the  neighborhood  of  60,000  inhabitants 
from  the  disease,  and  to  this  number  should  be  added  the  losses  which  Italy  has  again  suffered 
during  the  years  1886  and  1887  from  the  same  cause.  The  losses  of  Austria-Hungary  have  also 
been  considerable.  Spain,  however,  was  the  greatest  sufferer  from  the  ravages  of  cholera  dur- 
ing the  epidemic.  Among  a  population  of  16,000,000  there  were,  according  to  the  official  records 
(which  are  no  doubt  short  of  the  reality),  338,685  attacks  and  119,620  deaths  of  cholera. 

When  one  undertakes  to  estimate  the  mere  loss  to  a  country  of  the  intrinsic  value  of  the 
lives  destroyed,  the  amount,  although  great,  must  seem  insignificant  when  compared  with  the 
loss  of  incalculable  millions  of  treasure  from  the  paralysis  of  industry  and  commerce.  So 
that  when  the  same  surgeon-general  of  India,  above  mentioned,  in  the  above-cited  book  in 
which  he  undertakes  to  discuss  this  siibject  purely  from  the  practical  stand-point,  speaks  of 
the  theories  which  are  at  present  entertained  or  have  been  entertained  at  various  times  by  scien- 
tific bodies  concerning  the  nature  of  the  disease,  and  says,  "whether  these  theories  are  scientifi- 
cally correct  or  not  is  a  matter  of  very  minor  importance,"  he  can  scarcely  expect  that  many 
familiar  with  the  history  of  the  ravages  of  cholera  in  parts  of  the  world  outside  of  Hindustan 
can  agree  w^ith  him. 

Allusion  has  been  made  to  the  intense  excitement  in  the  medical  world,  occasioned  by  the 
announcement  of  the  alleged  discoveries  made  by  the  German  commission,  in  1883  and  1884, 
in  Egypt  and  India  concerning  the  cause  and  nature  of  cholera.  It  is  true  that  at  the  time  of 
the  epidemic  in  Europe  of  1873,  and  even  of  those  as  early  as  1865, 1866,  and  1867,  it  began  to 
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be  appreciated  by  leading  investigators  and  authorities  tliat  cholera  is  probably  due  to  the 
agency  of  a  living  micro-organism  capable  of  enormous  powers  of  reproduction  and  propaga-' 
tion,  yet  the  methods  of  research  at  those  dates  were  so  imperfect  and  lacked  so  much  of  the 
necessary  precision  that  such  opinions  were  mere  matters  of  conjecture  or  conclusions  deduced 
from  faulty  observations,  rather  than  grounded  upon  well-established  facts.  But  since  the  last 
visitation  of  Europe  by  cholera  in  1873  and  1874,  such  enormous  strides  have  been  made  in  that 
department  of  medical  science  and  research  which  deals  especially  with  the  nature  and  causes 
of  infectious  diseases  both  of  man  and  animals,  and  such  unprecedented  improvements  made 
in  the  construction  and  use  of  instruments  of  precision,  that  it  may  be  very  justly  said  that 
the  exact  knowledge  of  the  causes  of  certain  epidemic  or  infectious  diseases  acquired  during  the 
last  ten  years  is  both  greater  and  more  exact  than  the  whole  of  that  which  had  accumulated  dur- 
ing the  last  two  centuries.  When  those  very  men  most  skilled  in  the  modern  and  exact  methods 
of  research,  who  by  their  former  successful  investigations  in  the  causation  of  disease  had  by 
tacit  assent  come  to  be  regarded  as  the  leading  bacteriologists  and  experimenters  of  the  world, 
were  commissioned  to  investigate  anew  the  etiology  of  Asiatic  cholera  in  1883,  scientific  men 
were  prepared  to  expect  far  more  definite  and  reliable  results  from  their  labors  than  had  been 
previously  acquired,  and  were  already  inclined  in  advance  to  receive  any  announcements  from 
them  of  new  discoveries  with  a  much  greater  measure  of  credence  than  had  ever  before  been 
extended  to  investigators  of  cholera. 

But  notwithstanding  the  great  authority  of  the  German  commission,  their  work  was  not 
long  allowed  to  pass  unquestioned.  The  first  contradictions  came  from  the  official  French 
commission,  sent  out  by  their  Government  to  investigate  cholera  in  Egypt  as  already  men- 
tioned. The  next  serious  opposition  arose  under  the  authority  of  the  British  Government, 
the  adverse  report  of  whose  commission  has  also  been  alluded  to.  Adverse  criticisms  began 
rapidly  to  appear  in  the  medical  and  scientific  journals  of  the  world  from  the  pens  of  skilled 
and  unskilled  investigators  as  well  as  of  those  who  had  never  before  undertaken  original 
research,  and  the  liveliest  contest,  both  in  support  of  and  against  the  claims  of  the  German 
commission,  took  place  before  all  the  medical  societies  of  importance.  Furthermore,  serious 
observations  bearing  upon  the  questions  involved  began  at  once  to  be  made  in  many  of  the 
great  laboratories  of  Eiirope. 

The  most  energetic  criticisms  appeared  in  France,  England,  and  India.  As  already  stated, 
the  observations  of  the  French  commission  in  Egypt  were  not  in  accord  with  those  of  the  Ger- 
man commission.  This  circumstance,  and  perhaps  even  national  jealousies  to  some  extent  also, 
prompted  the  forming  of  adverse  opinions  in  France. 

In  England  the  great  authority  of  the  chief  of  the  British  commission,  and  the  vast  finan- 
cial interest  of  Great  Britain  in  Indian  commerce,  at  once  occasioned  a  strong  popular  feeling 
in  the  British  Isles  against  the'  establishment  of  the  doctrine  of  the  contagiousness  and  trans- 
portability of  a  disease  which  in  the  jjast  had  always  visited  Europe  after  first  starting  in 
India. 

When  the  epidemic  established  itself  in  Southern  France  in  1884  the  eyes  of  all  Europe 
were  naturally  directed  to  the  scene  of  its  ravages  with  the  expectation  of  obtaining  something 
tangible  and  positive  upon  which  to  support  conclusions  in  a  measure  already  formed.  The 
German  commission  was  again  directed  to  pursue  their  investigations,  this  time  in  Marseilles 
and  Toulon.  Investigators  more  or  less  skilled  and  experienced  in  the  modern  methods  of 
research  went  in  an  official  or  a  private  capacity  to  these  cities  from  England,  Belgium,  and 
Spain.  The  French  Government  also,  as  was  to  be  expected,  had  an  official  commission  at 
work  upon  the  same  ground. 

In  the  midst  of  the  conflicting  opinions  among  the  medical  men  of  France  concerning  the 
real  nature  of  the  epidemic  in  the  southern  portion  of  that  country,  it  was  not  long  before  Dr. 
Koch  found  present  in  the  victims  furnished  by  the  French  epidemic  the  same  micro-organism 
which  he  had  discovered  in  Egypt  and  India,  and  demonstrated  it  to  the  satisfaction  of  many 
of  the  scientists  there  assembled.  Among  those  who  were  already  inclined  to  accept  his  dis- 
coveries as  authentic  the  doubt  concerning  the  nature  of  the  disease  in  France  was  at  once 
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settled,  and  opinions  already  more  than  half  formed  concerning  the  diagnostic  value  and  the 
pathogenic  power  of  the  so-called  comma-bacillus  were  also  now  nearly  determined. 

Even  the  members  of  the  French  commission  who,  while  in  Egypt,  firmly  denied  the 
existence  in  the  intestines  of  cholera  subjects  of  any  special  micro-organism,  were  obliged  to 
admit,  in  consequence  of  the  demonstrations  of  Dr.  Koch,  that  they  had  been  overlooked  by 
them. 

After  the  departure  of  the  German  commission  observations  concerning  the  relation  of 
this  special  micro-organism  to  Asiatic  cholera  were  pursued  in  Marseilles  by  a  numlier  of  inves- 
tigators, among  whom  Dr.  Nicati  and  Mr.  Rietsch  made  the  most  thorough  and  exhaustive 
studies.  These  gentlemen,  in  the  course  of  their  observations,  including  a  large  series  of 
inoculation  experiments  upon  various  animals,  soon  satisfied  themselves  that  a  disease,  hav- 
ing the  clinical  and  anatomical  cliaracter  of  cholera,  could  be  experimentally  produced  in 
dogs  and  guinea-pigs.  It  has  already  been  stated  that  the  German  commission,  while  conduct- 
ing similar  inoculation  experiments  upon  animals  in  India,  had  failed  to  obtain  any  positive 
results.  Again,  Professor  van  Ermengem,  of  Brussels,  commissioned  by  the  Belgian  Gov- 
ernment to  investigate  the  cholera  in  France,  after  a  most  thorough  investigation,  including 
iiioculation  experiments  upon  animals,  independently  arrived  at  results  which  were  entirely 
in  accord  with  those  of  Dr.  Nicati  and  Mr.  Rietsch.  At  the  same  time  Mr.  W.  Watson- 
Cheyne,  of  London,  after  making  an  experimental  study  of  the  question,  also  arrived  at  con- 
clusions in  the  main  confirmatory  of  Drs.  Koch,  van  Ermengem,  and  Nicati. 

On  the  other  hand,  the  French  commission,  from  their  subsequent  studies  of  cholera  in 
France,  while  they  admitted  the  frequent  j)resence  in  cholera  of  the  micro-organisms  dis- 
covered by  Koch,  affirmed  that  they  are  to  be  met  with  in  other  diseases  than  cholera,  and 
even  in  some  instances  during  perfect  health,  as  well  as  in  the  water  of  many  of  the  rivers 
and  small  streams  of  France  which  could  not  by  any  possibility  have  been  contaminated  by 
the  discharges  of  cholera  patients,  and  declared,  therefore,  that  the  comma-bacillus  of  Koch 
could  not  be  regarded  as  even  jDOssessed  of  a  diagnostic  value. 

The  next  important  communication  of  a  scientific  character  reporting  results  of  investi- 
gations bearing  upon  the  microbes  of  cholera  was  made  by  Professor  Finkler  and  Dr.  Prior, 
of  Bonn,  in  which  they  announced  the  discovery  of  micro-organisms  (which  they  considered 
to  be  identical  both  morphologically,  biologically,  and  pathologically  witli  those  discovered  by 
the  German  commission)  in  the  intestinal  discharges  of  cholera  nostras,  or  of  the  ordinary 
cholera  morbus  of  Europe. 

When  the  cholera  reached  Naples  and  became  epidemic  there  in  1884,  Dr.  von  Emmerich, 
representing  the  Bavarian  Government,  went  to  that  city  for  the  purpose  of  making  observa- 
tions concerning  the  truth  of  the  claims  of  the  German  commission  with  respect  to  the  diag- 
nosis and  etiology  of  cholera.  While  this  scientist  confirmed  the  observations  of  Koch  as 
to  the  association  of  the  comma-bacillus  with  Asiatic  cholera,  he  claimed  to  have  discovered 
an  entirely  new  and  different  organism  which,  after  experimental  study  upon  his  return  to 
Munich,  he  claimed  to  be  the  real  cause  of  the  disease,  regarding  the  Koch  comma-bacillus 
as  only  an  accidental  associate  of  it. 

When  cholera  reached  the  city  of  Genoa,  Prof.  Antonio  Ceci,  connected  with  the  university 
of  that  city,  was  commissioned  by  that  municipality  to  make  a  scientific  study  of  the  disease 
from  the  stand-point  of  the  latest  observations.  In  the  early  part  of  this  study  he  had  associ- 
ated with  him  his  former  master.  Professor  Klebs,  of  Zurich.  The  first  results  of  their  joint 
investigations  seemed  to  be  somewhat  in  conflict  with  those  of  the  German  commission  and 
their  followers.  In  the  first  announcement  of  these  results  made  by  Professors  Klebs  and 
Ceci,  while  the  presence  ordinarily  in  cholera  Asiatica  of  the  comma-bacillus  of  Koch  was 
admitted,  they  affirmed  that  an  identical  micro-organism  is  to  be  found  in  many  other  quite 
different  diseases.  But  further  and  more  thorough  examination  and  more  extended  experi- 
mental research  convinced  both  of  these  investigators  of  the  error  of  their  first  conclusions, 
and  entirely  converted  them  to  the  views  of  the  German  commission. 
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The  next  important  communication  bearing  upon  the  relations  of  Koch's  comma-bacillus 
to  Asiatic  cholera  came  from  Spain  in  the  person  of  Dr.  Jaime  Ferran,  who,  at  the  outbreak 
of  the  epidemic  at  Marseilles  and  Toulon  in  1884,  had  been  commissioned  by  the  municipality 
of  Barcelona  to  proceed  to  those  cities  and  make  an  investigation  of  the  cholera  there.  In 
this  commimication  Dr.  Ferran  not  only  confirmed  the  statements  of  the  German  commission, 
but  announced  other  and  more  advanced  conclusions. 

These  advanced  conclusions  were  of  a  twofold  character  : 

First,  respecting  the  morphological  characters  of  the  comma-bacillus,  he  claimed  that  the 
observations  of  Koch  had  not  uncovered  the  whole  cycle  of  existence  through  which  the  comma- 
bacillus  passes  in  its  various  phases,  affirming  that,  while  Koch  had  observed  only  two  phases 
of  development  of  the  comma-bacillus,  he  himself  had  succeeded  in  following  the  micro- 
organisms through  several  other  phases  up  to  that  time  tinknown. 

Second,  that  these  micro-organisms  are  to  be  regarded  not  only  as  the  active  cause  of  the 
disease,  inasmuch  as  genuine  cholera  can  be  produced  exjDerimentally  in  various  lower  aiai- 
mals,  principally  the  guinea-pig,  by  the  subcutaneous  inoculation  of  cultures  of  the  bacillus, 
but  that  those  animals  which  survive  the  inoculations  enjoy  an  immunity  against  subsequent 
efforts  to  produce  the  disease  in  them.  In  other  words,  that  these  inoculations  possess  a  cer- 
tain power  of  protection  against  subsequent  attacks. 

This,  in  brief,  had  been  the  history  of  the  recent  scientific  investigations  concerning  the 
diagnosis  and  cause  of  cholera  up  to  the  time  when  the  American  Government  deemed  it 
advisable  to  send  their  own  commissioner  to  Europe  and  India  for  the  purpose  of  arriving,  if 
possible,  at  definite  opinions  concerning  the  various  conflicting  announcements  made  since  1883. 


CHAPTER  I. 


COURSE  OF  THE  LAST  WIDE-SPREAD  EPIDEMIC  OF  ASIATIC  CHOLERA 

Although  cholera  appeared  among  the  Mohammedan  pilgrims  on  their  way  to  Mecca  by- 
sea  from  Bombay  to  Hedjaz,  the  iDrincipal  Red  Sea  port  of  the  former  city,  in  the  years  1881, 1882, 
and  1883  (as  will  be  seen  by  abstracts  introduced  later  from  the  report  to  the  German  Govern- 
ment concerning  investigations  relating  to  cholera  in  Egypt  and  India  in  1883,  prepared  by 
Dr.  Georg  Gaff ky,  a  member  of  the  commission  apx^ointed  by  the  German  Government  for  that 
purpose),  the  first  epidemic  outbreak  of  the  disease  appeared  in  Lower  Egypt  early  in  the 
summer  of  1883.  It  may  not  be  irrelevant  to  call  attention  here — especially  in  view  of  the  dis- 
putes concerning  the  existence  of  cholera  in  Egyjit  earlier  than  this  date — to  the  fact  that  in 
the  British  army  of  occupation  in  Egypt  in  1882  there  was  a  brigade  of  Indian  troops  and 
that  the  base  of  operations  by  the  land  forces  was  Ismailia,  a  point  in  the  Suez  Canal,  which 
latter  had  been  seized  by  the  British  Government  from  end  to  end  as  a  strategic  necessity. 

By  reference  to  an  abstract  of  the  official  report  for  the  year  1883  of  Mr.  Hewlitt,  the 
sanitary  commissioner  for  the  Presidency  of  Bombay,  hereafter  incorporated,  it  is  proven 
that  cholera  was  epidemic  both  in  the  city  and  Presidency  of  Bombay  during  the  year  1883, 
and  also  existed  there  to  a  lesser  extent  in  the  course  of  the  two  previous  years. 

The  history  of  the  invasions  of  Europe  by  epidemics  of  cholera  has  shown  that  these  visita- 
tions have  ivithout  exception  been  traced  back  to  India  as  their  point  of  origin,  and  that  they 
have  followed  the  course  of  trade,  of  travelers  or  of  armies  moving  either  by  land  or  by  sea.  The 
last  wide-spread  epidemic  of  cholera  furnishes  no  exception  to  this  apparently  universal  rule 
concerning  its  movements. 

After  devastating  Lower  Egypt  in  1883,  cholera  made  its  appearance  ixpon  the  northern 
coast  of  the  Mediterranean,  first  in  the  maritime  city  of  Toulon,  in  France,  in  the  summer  of 
1881.  Concerning  the  origin  of  cholera  in  France  at  that  time  there  has  always  been  some 
dispute,  and  the  question  is  not  definitely  settled  even  at  the  present  time.  Various  authori- 
ties have  attributed  it  to  the  return  of  French  troops  by  sea  from  the  war  in  Tonquin ;  others 
have  expressed  their  firm  belief  that  the  seeds  of  the  scourge  came  directly  from  Lower 
Egypt,  and  in  this  connection  reference  may  be  made  to  an  abstract  of  a  report  to  the  Depart- 
ment of  State  made  by  the  United  States  consul  at  Marseilles,  appearing  later,  in  wliich  strong 
reasons  are  set  forth  in  support  of  a  statement  that  cholera  existed  in  the  latter  city  during 
the  year  1883,  imported  directly  from  Egypt,  although  the  municipal  authorities  then  and  for 
a  long  time  thereafter  assiduously  and  successfully  concealed  its  presence. 

From  the  port  of  Toulon  cholera  spread  widely  throughout  the  department  of  Bouches 
du  Rhone  and  through  several  adjacent  departments  to  the  east  and  west  in  the  year  1884, 
committing  great  ravages.  The  disease  lingered  in  France  until  near  the  end  of  that  year, 
re-appeared  in  a  few  localities  in  the  south  of  France  in  1885,  and  in  the  latter  part  of  that 
or  of  the  following  year  visited  several  places  in  the  department  of  Finistere  in  the  north- 
western portion  of  the  French  Repiiblic.  During  the  presence  of  the  disease  in  epidemic 
form  in  the  portions  of  France  already  mentioned  the  malady  made  its  appearance  by  more 
or  less  scattering  cases  in  the  interior  of  that  country.  Among  other  cities  Paris  afforded  a 
considerable  number  of  victims. 

In  August,  1884,  the  disease  was  carried  from  Toulon  to  Spezia  in  the  province  of  Genoa, 
the  principal  naval  station  in  the  northern  portion  of  Italy,  through  the  transportation  by 
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sea,  at  the  expense  of  the  Spanish  Government,  of  large  numbers  of  Italian  workmen  usually- 
employed  in  Toulon  and  Marseilles,  but  thrown  out  of  employment  by  the  paralysis  of  trade 
due  to  the  presence  of  the  epidemic. 

Besides  this  exodus  of  Italian  workmen  from  the  above-mentioned  French  cities  by  sea. 
great  numbers  of  these  j^eople  found  their  way  into  the  province  of  Genoa  by  the  land  routes. 
In  the  latter  part  of  August  a  few  isolated  cases  of  cholera  appeared  in  and  around  the  city 
of  Genoa,  in  Italy,  invariably  among  people  who  had  found  their  way  into  that  city  from 
the  infected  districts  of  France.  The  preventive  measures  of  that  municipality  were  so  well 
conceived  and  executed  that  the  infection  was  not  allowed  to  spread  from  these  cases.  In  the 
month  of  September,  however,  the  disease  suddenly  appeared  in  epidemic  form  in  the  city 
of  Genoa,  and  the  origin  of  this  epidemic  also  was  traced  to  introduction  of  the  germs  of  the 
disease  by  Italian  laborers  returned  from  France. 

In  the  month  of  September,  1884,  Cholera  also  broke  out  in  a  virulent  epidemic  form  in  the 
city  of  Naples,  in  Italy,  and,  as  in  the  case  of  Spezia,  the  origin  of  the  scourge  was  likewise 
traced  to  Italian  laborers  returned  from  Toulon  and  Marseilles  by  sea.  The  disease  spread 
somewhat  from  these  three  cities  among  the  neighboring  towns  and  population  during  this  year. 

In  1885  cholera  was  again  prevalent  in  many  different  cities  and  towns  of  Italy ;  it  became 
widely  epidemic  in  the  Island  of  Sicily,  and  the  city  of  Palermo,  one  of  its  principal  ports,  suf- 
fered greatly,  although  it  had  entirely  escaped  during  the  previous  year,  notwithstanding  jts 
close  maritime  and  commercial  relations  with  the  city  of  Naples.  Towards  the  end  of  this 
year  the  disease  appeared  in  the  city  of  Venice  and  some  of  the  neighboring  towns  on  the 
Italian  main,  and  lingered  there  through  the  following  winter. 

In  1886  cholera  prevailed  to  some  extent  in  Italy,  mainly  in  the  northern  part  and  along 
the  Adriatic  coast.  It  was  also  present  in  several  localities  of  the  Island  of  Sardinia  at  this 
time.  It  again  became  epidemic  in  the  southern  part  of  the  kingdom,  including  the  Island  of 
Sicily,  during  1887,  at  the  end  of  which  year  it  finally  disappeared. 

During  the  axitumn  of  1884  the  kingdom  of  Spain  was  invaded  by  cholera,  but  it  did  not 
become  wide-spread  there  during  that  year,  for  it  was  limited  to  a  few  localities  in  the  Mediter- 
ranean province  of  Alicante.  The  disease  appeared  to  have  been  introduced  here  by  refugees  * 
from  Southern  France,  who,  to  avoid  the  rigors  of  the  quarantine  which  was  established  by 
Spain  against  all  places  where  cholera  existed,  went  first  to  the  northern  coast  of  Africa  and 
thence  reached  Spain  by  small  sailing  boats,  and,  with  themselves,  smuggled  into  the  latter 
country  their  personal  effects.  Although  the  cholera  apparently  died  out  in  the  province  of 
Alicante  in  the  latter  part  of  1884,  the  disease  seems  to  have  lingered  in  a  few  scattering  sus- 
picious cases  occurring  from  time  to  time,  although  not  then  recognized  as  such,  in  the  south- 
eastern portion  of  the  adjoining  province  of  Valencia. 

In  the  months  of  April  and  May  of  1885,  the  disease  became  epidemic  in  the  town  of  Jativa, 
in  the  southern  part  of  this  province,  and  although  strenuous  efforts  were  made  to  stamp 
it  out  by  sanitary  cordons,  land  quarantines  and  other  rigorous  measures,  it  obtained  a  firm 
foothold,  and  during  the  later  months  spread  rapidly  and  very  extensively  throughout  the 
eastern  provinces  of  Spain,  besides  reaching  in  its  course  many  of  the  provinces  in  the 
interior  and  southern  part  of  that  kingdom,  committing  frightful  ravages  in  many  cities. 
The  disease  gradually  disappeared  from  Spain  toward  the  end  of  the  year  1885,  but  it  lingered 
in  several  places,  mainly  in  the  southwest,  until  the  commencement  of  winter.  In  the  month 
of  December  the  dreaded  Asiatic  giiest  raised  its  head  in  the  city  of  Algeciras,  on  the  western 
shore  of  the  Bay  of  Gibraltar,  opposite  that  fortress,  6  miles  distant.  In  January  the  dis- 
ease broke  out  in  epidemic  form  on  the  northern  shore  of  the  Straits  of  GiJ)raltar,  in  the 
ancient  city  of  Tarif  a,  about  24  miles  west  of  Algeciras,  and  it  spread  slightly  to  numerous  vil- 
lages in  the  neighborhood  of  these  two  cities,  besides  appearing  in  the  town  of  Marebella, 
located  on  the  coast  of  the  Mediterranean,  some  30  miles  east  of  Gibraltar.  The  latter  fortress, 
although  it  was  not  visited  by  the  disease  in  an  epidemic  form,  experienced  numerous  iso- 
lated attacks,  mainly  among  workmen  from  the  neighboring  town  of  La  Linea,  which  had  been 
visited  by  the  epidemic,  and  among  others  in  frequent  communication  with  the  latter  village. 
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In  tlie  early  part  of  the  spring  of  this  year  (1886)  cholera  finally  disappeared  from  the  kingdom 
of  Spain. 

Whilst  cholera  prevailed  in  Spain,  the  adjoining  kingdom  of  Portugal  escaped  the  disease, 
and  the  immunity  of  that  people  is  attributed  by  their  sanitarians  to  the  enforcement  of  a 
rigorous  land  and  maritime  quarantine. 

During  the  year  1884  a  few  isolated  cases  of  cholera  made  their  appearance  at  Cardiff 
in  Wales,  on  board  ships  from  Marseilles,  but  the  disease  did  not  spread.  In  the  following 
year  it  again  appeared  there  in  a  similar  manner. 

In  the  autumn  of  1886  cholera  appeared  in  the  form  of  a  snaall  localized  epidemic,  which 
was  promptly  exterminated  by  the  action  of  the  German  health  officers,  in  the  neighborhood 
of  the  city  of  Mayence,  on  the  Rhine. 

In  the  summer  of  188G  the  disease  showed  itself  in  Trieste,  the  chief  Adriatic  port  of  the 
Austrian  Empire,  where  it  became  epidemic  and  spread  to  numerous  neighboring  towns.  This 
epidemic  has  been  almost  universally  attributed  to  importation  from  the  city  of  Venice  and  the 
neighboring  Italian  towns,  where  the  disease  at  that  time  prevailed.  In  the  fall  of  the  same 
year  it  broke  out  at  Buda-Pesth,  the  Hungarian  capital,  and  afterwards  became  more  or  less 
epidemic  in  several  portions  of  the  Austrian  Empire,  chiefly  in  Hungary. 

All  other  European  countries  escaped  the  visitation  of  the  disease,  and  it  did  not  extend 
along  the  northern  and  eastern  coast  of  the  Mediterranean,  comprised  between  the  Adriatic 
and  the  Suez  Canal ;  neither  did  it  break  out  in  virulent  epidemic  form  on  the  northern  coast 
of  Africa  west  of  Egypt ;  the  empire  of  Morocco,  so  close  geographically  and  commercially 
to  the  kingdom  of  Spain,  almost  entirely  escaped. 

The  disease  was  introduced  into  Buenos  Ayres  the  capital  of  the  Argentine  Republic  in 
the  month  of  November,  1886,  by  means  of  passengei'S  from  the  port  of  Genoa,  in  Italy,  at 
which  time  cholera  was  there  present.  It  rapidly  spread  from  the  former  city  into  the  interior 
of  the  South  American  republic,  and,  surmounting  the  Andes,  attacked  for  the  first  time  the 
population  of  Chili,  where  it  became  firmly  rooted  and  widely  extended,  claiming  numerous 
.victims  during  the  following  year. 

In  December  of  1886  the  South  American  city  of  Montevideo  was  visited,  the  disease  here 
also  being  imported  by  travelers  from  ItalJ^ 

In  the  autumn  of  1887  cholera  made  its  appearance  in  the  port  of  New  York  upon  several 
French  steamers  which  sailed  from  the  port  of  Marseilles,  but  took  numerous  emigrants  aboard 
in  the  port  of  Naples,  where  cholera  at  that  time  existed.  Owing  to  the  prompt  and  efficient 
measures  of  isolation  enforced  at  the  New  York  quarantine  station  the  disease  fortunately  did 
not  extend  beyond  that  point. 

In  1885  the  cholera  was  ravaging  various  places  on  the  eastern  coast  of  Asia,  and  during 
this  year  the  empire  of  Japan  especially  suffered  greatly  from  its  inroads.  In  these  cases  also 
there  is- strong  reason  to  believe  that  the  germs  of  the  epidemics  also  were  broi;ght  from  India. 

In  1886  we  hear  of  this  plague  again  in  Japan,  and  it  was  also  reported  as  present  in 
epidemic  form  in  the  city  of  Brisbane,  Queensland. 

In  1887  the  scourge  was  again  ravaging  various  portions  of  the  Pacific  coast  of  Asia,  and 
it  was  especially  destructive  in  Corea. 

Dr.  Mahe,  of  Constantinople,  communicated  to  the  '"Revue  medico-pharmaceutique," 
January  21,  1888,  the  following  account  of  the  invasion  of  Europe  by  cholera,  which,  because 
of  its  excellence  and  for  the  general  information  which  it  contains,  I  deem  worthy  of  intro-  • 
duction  here  in  extenso  as  follows  : 

CHOLERA  IN  EUROPE  FROM  1884  TO  1887. 

The  last  epidemic  of  cholera  in  Europe  persisted  from  1865  to  1874.  about  ten  years.  Since 
this  last  date  up  to  1884  Europe  enjoyed  a  complete  immunity  from  cholera  for  a  period  also 
ten  years  in  duration. 

But  in  1883  the  scourge  of  the  East  Indies  made  its  appearance  in  Egypt,  where  in  three 
or  four  months  it  occasioned  a  mortality  of  30,000  to  50.000  of  the  inhabitants. 
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On  the  13th  or  14th  of  June,  1884,  it  invaded  the  French  military  post  of  Tonlon,  probably 
imported  by  transport  Government  ships  returning  from  Tonquin  and  from  Cochin  China, 
where  cholera  then  existed,  for  it  is  not  admissible  in  the  present  state  of  our  knowledge 
concerning  this  disease  that  the  cholera  in  Toulon  was  due  to  a  revivification  of  germs  which 
had  been  slumbering  for  a  dozen  years  or  more  in  France. 

The  epidemic  invaded  successively,  and  after  short  delay,  Toulon  and  Marseilles,  whence 
it  spread  through  several  departments  of  the  south  and  southeast  of  France.  Then  a  little 
later  it  spread  further  toward  the  department  of  the  Seine-Inferieure  (Yvetot  and  Fdcamp 
upon  tlie  Manche),  that  of  the  Loire-Inf(^rieure  (Nantes)  and  as  far  as  the  Vendue  (lie  de  Noir- 
■  moutiers),  when  the  cholera  disappeared  about  the  10th  of  January,  1885. 

In  1885  the  re-appearance  of  cholera  at  Marseilles  aboiit  the  end  of  the  spring  was  appar- 
ently only  a  recurrence  of  that  of  the  preceding  year.  In  1885  and  1886  Bretagne  and  princi- 
pally Finistere  were  the  theaters  of  a  small  cholera  epidemic,  fortunately  limited.  Such  was  in 
France  the  last  manifestation  of  the  Indian  scourge,  which  cost  the  lives  of  about  13,000  to 
15,000  inhabitants. 

In  Algeria  cholera  appeared,  imported  from  France,  in  the  lazarettos  of  Bone  and  Phi- 
lippeville,  near  Algiers,  among  soldiers  coming  from  France,  and  in  Oran,  during  September, 
1884,  where  it  committed  some  slight  ravages  in  the  province  of  that  name.  There  was  a  slight 
recurrence  in  1885  in  Algeria,  and  also  in  Tunis,  where  the  disease  was  again  imported  from 
France  and  Spain. 

In  Spain  the  commencement  of  cholera  occurred  about  the  month  of  August,  1884,  at 
Alicante  and  along  the  banks  of  the  VinaljDSO,  very  probably  through  importation  from  Mar- 
seilles or  from  ports  of  the  south  of  France.  During  .the  winter  of  1884  and  1885,  instead  of 
entirely  disappearing,  the  cholera  continued  as  sporadic  cases,  and  it  resumed  its  activity 
in  the  first  days  of  1885  at  Guadarrama,  near  Alicante,  in  the  province  of  Valencia,  where  it 
lingered  for  two  months,  and  then  spread  suddenly  at  the  end  of  the  spring,  invading  almost 
the  whole  of  Spain. 

In  that  country,  as  usual,  the  epidemic  followed  in  its  general  diffusion  the  frequented 
routes  of  communication,  spreading  from  provinces  attacked  in  succession  by  reason  of  their 
proximity,  to  those  which  were  distant.  In  a  few  months  the  Iberian  Peninsula  (except  Portu- 
gal, which  escaped)  i^aid  an  enormous  tribute  in  the  death  of  150,000  to  200,000  inhabitants. 

In  Italy  cholera  aj)peared  in  1884,  brought  into  that  kingdom  by  Italian  emigrants  from 
the  south  of  France,  or  rather  by  returning  Italian  subjects  already  attacked  with  the  disease, 
which  they  propagated  from  the  west  to  the  east  and  to  the  south  of  the  Italian  peninsula. 

During  the  first  month  of  the  spring  of  1885,  after  a  cessation  of  the  disease,  probably 
incomplete,  cholera  appeared  again  in  Italy,  at  first  lightly,  afterwards  in  a  virulent  epidemic 
form.  It  may  be  said  that  this  was  a  recrudescence,  but  it  is  possible  that  this  second  epidemic 
was  also  the  result  of  an  importation  from  France,  where  the  disease  had  recurred,  to  a  slight 
extent  it  is  true.  In  September  cholera  appeared  in  Sicily,  at  Palermo,  where  it  made  great 
ravages,  and  where  it  was  imported  from  France  or  Italy. 

In  1885  cholera  persisted  at  Venice,  where  it  occurred  in  isolated  cases  during  the  whole 
of  the  winter  of  1885-"86. 

In  April  it  appeared  at  Brindisi  and  its  neighborhood,  and  during  the  whole  of  the  rest 
of  the  year  1886  it  again  ravaged  the  peninsula  more  violently  than  in  the  preceding  years, 
especially  the  districts  of  the  east  and  the  south  upon  the  coast  of  the  Adriatic,  and  especially 
at  Venice,  which  became  a  very  active  focus  of  the  epidemic. 

From  Venice  the  cholera  was  transported  a  first  time  to  Trieste  in  1886,  and  again  also, 
towards  the  end  of  188G,  to  the  Austro-Hungarian  shores  of  the  Adriatic.  The  ej)idemic  of 
Trieste  spread  to  Istria,  to  the  Hungarian  banks  of  the  Danube  and  to  Hungary,  principally  in 
its  southern  provinces.  There  were  also  some  slight  invasions  by  cholera,  but  without  many 
ravages,  of  Servia  and  the  province  of  Bosnia.  But  the  whole  of  this  epidemic  ceased  at  the 
end  of  the  year  1886,  or  at  the  beginning  of  1887,  since  when  Austria-Hungary  has  remained 
absolutely  free  from  cholera,  which  cost  the  empire  only  3,000  to  4,000  inhabitants. 
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It  was  not  the  same  case  in  Italy,  which,  for  the  fourth  time  experienced  the  re-appearance 
of  cholera  towards  the  month  of  June  or  July,  1887,  at  first  in  Sicily,  in  Catania,  then  in  the 
province  of  that  name,  in  that  of  Palermo,  in  that  of  Messina,  the  capital  of  which  had  been 
recently  the  focus  of  a  violent  epidemic.  A  little  afterward  cholera  was  imported  from  Sicily 
to  the  Italian  continent,  notably  to  the  environs  of  Najjles  and  of  Rome,  and  it  was  introduced 
into  Malta. 

Although  slight  in  comparison  to  previous  visitations,  save  at  Catania  and  especially  at 
Messina,  this  last  epidemic  caused  a  mortality  of  al)out  5,000  iidiabitants  in  Sicily,  of  some  hun- 
dreds upon  the  continent,  and  of  500  to  GOO  at  Malta,  where  it  at  present  is  committing  slight 
ravages. 

In  brief,  the  kingdom  of  Italy,  including  the  islands  of  Sicily  and  Sardinia,  has  lost  in  four 
successive  years  from  the  visitation  of  cholera  about  40,000  to  50,000  inhabitants — a  heavy 
tribute  of  human  lives,  aggravated  by  commercial  losses  occasioned  by  the  continuance  of 
restrictive  measures  imposed  by  foreign  Governments  upon  the  maratime  trade  of  that  country. 

RESUME. 

The  last  epidemic  of  cholera  in  Europe  has  cost  France  15,000  inhabitants  in  1884,  1885, 
and  1886  ;  Spain,  180,000  inhabitants  in  1884  and  1885  ;  Austro-Hungary,  4,000  inhabitants  in 
1886  ;  Italy,  about  50,000  inliabitants  in  1884,  1885,  1886,  and  1887  ;  Malta,  500  inhabitants  in 
1887:  a  sum  total,  approximately,  of  250,000  inhabitants  of  Euroi^e. 

In  other  words,  the  epidemic  has  removed  from  France  about  one  inhabitant  for  every 
3,000,  from  Italy  one  inhabitant  for  550  or  600,  from  Spain  one  inhabitant  for  every  100,  from 
Austro-Hungary  one  inhabitant  for  every  9,000. 

An  approximate  calculation  of  these  losses  estimated  from  the  purely  material  point  of 
view  shows  a  sum  total  of  about  400,000,000  francs  of  value  destroyed.  A  still  greater  loss 
resulting  from  the  damages  caused  by  the  disease,  through  idleness,  interference  with  com- 
merce and  navigation,  interruption  of  business,  etc. ,  -vjould  increase  the  sum  total  of  the  losses 
occasioned  by  the  cholera  to  about  a  billion  of  francs  in  three  to  four  years.  These  figures 
based  upon  the  actual  estimation  of  the  material  value  of  human  life  are  so  f oi'cible  that  nothing 
needs  to  be  added. 

Whilst  the  cholera  from  1884  to  1885  did  not  traverse  the  whole  of  Europe,  as  was  feared 
at  the  beginning,  it  has  none  the  less  cc^ntinued  iip  to  the  present  time  to  re-appear  each  year; 
and  we  have  no  assurance  that  it  has  reached  its  termination.  But  is  it  indeed  the  same  cliolera 
which  began  at  Toulon  in  the  month  of  June,  1884,  and  has  just  ceased  during  the  last  months 
of  1887,  at  least  for  the  moment,  in  Sicily  and  Malta  ? 

Certainly,  yes.  We  can  follow  it  exactly  in  France  from  Toulon  to  Marseilles  ;  from  the 
south  to  the  north,  and  to  the  northwest  ;  from  the  coasts  of  the  Mediterranean  to  those  of  the 
ocean  and  to  the  Manche  ;  from  the  mouths  of  the  Rhone  to  those  of  the  Loire,  of  the  Seine, 
and  even  to  the  extreme  point  of  Finistere.  It  is  indeed  the  same  cholera  which  has  ravaged 
Spain  from  the  Pyrenees  to  Andalusia;  which  has  passed  across  the  Mediterranean  into  Algeria; 
which  has  crossed  the  Alps,  the  Apennines,  the  Adriatic;  which  has  reached  the  banks  of  the 
Danube,  the  Tisza,  the  Maros  as  far  as  the  bases  of  the  Transylvanian  and  Carpathian  Mountains, 
and  which  has  extended  slightly  even  to  the  foot  of  the  Balkans  and  the  mountains  of  Bosnia  ; 
which  has  in  a  word  desolated  the  great  cities  of  Marseilles,  Toulon,  Toledo,  Malta,  Granada, 
Venice,  Naples,  Palermo,  Trieste,  Catania,  and  Messina,  to  make  no  mention  of  the  innumer- 
able villages  and  hamlets  which  it  has  sometimes  decimated  and  sometimes  reduced  by  a  third 
or  a  half  of  their  inhabitants. 

However  irregular  this  i^eregrination  may  be,  one  can,  however,  easily  follow  its  principal 
traces,  for  the  leading  thread  of  the  plague,  although  at  times  obscure  or  invisible,  has  never 
been  up  to  the  present  time  absolutely  broken.  If  its  continuity  appears  sometimes  to  be  lost 
in  our  investigations,  it  will  be  refound  by  a  more  profound  search. 

For  the  transmission  from  the  south  to  the  rest  of  France  ;  from  France  into  Spain  and 
into  Italy ;  and  from  Italy  into  Austro-Hungary,  etc.;  the  facts  are  decisive,    Some  doubts  have 
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been  raised  concerning  Italy,  where  it  was  believed  a  new  importation  occurred — for  example, 
at  Brindisi  in  188G,  and  recently  at  Messina  in  1887;  hut  the  assertions  advanced  as  proof  that 
these  were  new  inijj(jrtations  rej^osed  upon  no  j)ositive  facts,  whilst  the  relation  between  the 
four  successive  recrudescences  in  tlie  Italian  peninsula  and  in  Sicily  is  precisely  established. 

I  have  elsewhere  shown  (for  example  "Gazette  medicale  d'Orient,''  1886),  that  the 
epidemic  of  1886  was  the  successor  of  that  of  1885,  and  that  in  Venice  the  cholera,  far  from 
being  extinguished,  persisted  throughout  the  winter  in  a  sporadic  form  in  order  to  give  rise 
to  an  active  recrudescence  in  the  spring  and  in  the  summer  of  1886. 

In  the  year  1887  it  was  the  same  in  Sicily,  where  cholera  appeared  in  some  places  toward 
,  the  end  of  that  year.  In  1887  it  was  reported  that  the  cholera  in  Catania  also  was  sporadic,  and 
the  authorities  of  that  city  declared  that  it  originated  from  the  well-known  bad  hygienic  condi- 
tion of  that  place. 

It  was  only  at  the  end  of  June,  or  rather  at  the  end  of  July  that,  overcome  by  incontestable 
evidence,  they  determined  to  officially  declare  the  presence  of  cholera  at  Catania,  where  it 
had  existed  for  a  long  time.  This  was  also  the  case  in  1884  and  1885  in  Spain,  where  cholera 
persisted  sporadically  throughout  the  winter,  in  the  province  of  Valencia. 

I  deem  it  useless  to  multiply  these  examples,  which  are  so  numerous  and  which  consti- 
tute a  mass  of  facts — "a  forest  of  facts,"  as  the  great  Bacon  said — and  afford  incontestable 
evidence. 

Furthermore,  a  certain  number  of  other  facts  show  the  tendency  of  the  cholera  to  extend 
from  Italy  even  across  the  Atlantic.    These  are  at  least  three  in  number. 

The  first  is  that  of  the  steamer  Matteo  Bruzzo,  of  which  I  have  given  the  details  in  the 
above-mentioned  communication  upon  the  European  cholera  of  1886,  details  which  I  borrowed 
from  the  report  of  Italian  cholera  in  1884  and  1885.  This  shiiD,  carrying  200  emigrants  destined 
for  Montevideo,  departed  from  Genoa  in  September,  1884,  was  turned  back  from  Montevideo, 
and  fifty-four  days  after  the  departure  from  Genoa  experienced  an  outbreak  of  cholera,  which 
attacked  40  persons,  of  whom  19  succumbed. 

Whilst,  thanks  to  the  exclusion  of°  this  steamer,  cholera  was  not  this  time  imported  into 
Montevideo,  it  was  carried  later  to  La  Plata  by  another  Italian  ship,  also  transjoorting  passen- 
gers from  the  Italian  Peninsula.  This  plague  extensively  spread  through  South  America  for 
several  months,  and  even  threatened  to  come  back  across  again  the  ocean  from  Montevideo,  at 
the  commencement  of  the  year  1887,  -upon  a  returning  French  packet. 

In  the  third  case,  toward  the  end  of  the  same  year,  two  ships  (the  Alesia  and  the  Britan- 
nia) having  at  Naples  taken  aboard  passengers  destined  for  New  York,  transported  cholera  as 
far  as  the  harbor  and  the  lazaretto  of  that  city.  Fortunately  the  very  rigorous  and  prolonged 
measures  which  were  enforced  upon  the  '  assengers,  who  were  debarked  and  isolated  fii'st  at 
Hoffman  Island  and  then  upon  a  floating  lazaretto,  succeeded  in  preventing  the  disease  from 
reaching  to  this  great  city  of  the  United  States.  These  events  took  place  in  October  and 
November,  1887.  On  this  occasion  the  municipality  of  New  York  demanded  the  repulsion  of 
these  ships,  or  at  least  an  interdiction  of  the  admission  of  immigrants  coming  from  infected 
counti'ies. 

I  have  added  these  convincing  examples  to  the  preceding  to  illustrate  the  transmission,  at 
long  distances,  across  vast  maritime  wastes,  and  after  long  voyages,  of  a  disease  so  contagious 
as  is  cholera  asiatica.  ' 

So  that,  since  its  beginning,  the  cholera  of  1884  to  1887,  probably  originating  in  the  extreme 
East,  does  not  seem  to  have  sensibly  lost  its  power  of  transmissibility,  notwithstanding  its 
somewhat  insidious  course"  and  its  relatively  benign  appearance  upon  the  continent  of  Europe. 

After  this  foregoing  rapid  and  cursory  review  of  the  movements  of  cholera  beyond  the 
bounds  of  India  during  the  last  epidemic,  more  particular  attention  will  now  be  given  to  some 
details  of  its  course  in  the  various  countries  mentioned,  as  they  incidentally  appear  in 
accounts  of  the  hygienic  condition  and  living-cus' oms  of  the  populations  affected.  Before 
entering  upon  these,  attention  is  desired  to  be  called  in  advance  to  the  salient  fact  that  the 
spread  of  cholera,  after  its  introduction  in  a  locality,  is  universally  associated  with  contami- 
nated water  supply,  filthy  habits,  and  bad  personal  and  domestic  hygiene. 


Ko.  1. 


DIAGRAM 

Showing  the  Monthly  Mortality  from  Cholera  in  the  Bombay  Presi- 
dency FOR  1883,  and  the  Mean  for  the  Previous  17  Years. 
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(  From  Report  of  Sanitary  Coinniissiouer  of  Bombay  Presidency.,  for  iS8j.) 
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In  speaking  of  matters  relating  to  deTnograjjliy,  we  deem  it  preferable,  whenever  pos- 
sible, to  allow  the  local  sanitarians,  through  their  official  and  scientific  publications  upon  the 
subject,  to  speak  for  themselves,  for  they,  at  least,  can  not  justly  be  charged  with  a  biased  judg- 
ment against  their  own  habits  of  life  and  sajiitary  surroundings — circumstances  Avhicli  some- 
times unavoidably  influence  the  opinions  of  foreigners  accustomed  to  different  social  condi- 
tions. Facts  and  reflections  concerning  the  etiology,  prophylaxis,  and  cure  of  Asiatic  cholera 
will  from  time  to  time  appear  in  the  following  section  in  a  more  or  less  disconnected  manner. 
They  will  prepare  the  way  for  a  more  consequential  discussion  of  these  subjects  at  a  later  time. 


SECTIONl. 
HISTORY  OF  THE  INTRODUCTION  AND  SPREAD  OP  CHOLERA  IN  EGYPT  IN  1883. 


CHOLERA  IN  BOMBAY  PRESIDENCY  FROM  1866  TO  1883. 

T.  G.  Hewlett,  deputy  surgeon-general  and  sanitary  commissioner  for  the  Presidency  of 
Bombay,  in  his  official  report  for  1883,  speaks  as  follows  concerning  cholera  in  Bombay  : 

During  1883  cholera  caused  37,954  deaths  throughout  the  presidency.  The  deaths  from 
cholera  in  each  of  the  eighteen  years  ending  1883  were  as  follows  : 


.1866   33,027 

1867   5,143 

1868   6,347 

1869   52,330 

1870  ,   2, 666 

1871.....'.   5,821 


1872   15,642 

1873   283 

1874   37 

1875   47,555 

1876   32,117 

1877   57,252 


1878   46,743 

1879   6,937 

1880..   684 

1881   16,694 

1882   7,904 

1883   37,954 


So  that  the  number  of  cholera  deaths  in  1883  exceeded  the  decennial  mean  by  16,333,  and 
those  in  1882  by  30,050,  and  was  only  exceeded  in  18G9  when  52,330  deaths  were  registered  ;  in 
1875  when  47,555  were  recorded,  and  in  1877  and  1878  when  the  deaths  ascribed  to  cholera 
amounted  to  57,252  and  46,743,  respectively. 

The  accompanying  diagram,  which  was  borrowed  from  this  report,  shows  the  monthly 
mortality  from  cholera  in  1883  as  compared  with  the  mean  for  the  previous  seventeen  years. 

THE  CHOLERA  EPIDEMIC  OF  ADEN  AND  OF  HEDJAZ  IN  1881.* 

In  1881  the  great  feast  of  "  Kurban  Bairam  "  fell  between  the  2d  and  4tli  of  November, 
but  there  were  already  on  the  16th  of  September  not  less  than  13,000  pilgrims  present  in  Mecca, 
and  up  to  the  28th  of  September  this  number  had  risen  in  Jeddah  alone  to  some  16,000. 

Among  those  ships  which  early  touched  at  Jeddah  was  the  steamer  ColuvMan  with  a  cargo 
of  rice  and  650  pilgrims  on  board.  It  had  in  July  left  Bombay,  where  at  that  time  cholera  was 
quite  prevalent  (118  fatal  cases  in  July),  and  had  debarked  its  pilgrims  in  Jeddah  on  the  10th 
of  August. 

Now  the  Columbian  not  only  carried  with  her  on  this  voyage  the  cholera  from  Bombay 
to  Aden,  but  she  also  rests  under  the  not  ungrounded  suspicion  of  having  introduced  the 
germ  of  the  disease  into  Jeddah,  and  of  having  been  the  cause  of  the  epidemic  which  broke 
out  there  in  September.  It  is,  therefore,  important  to  examine  somewhat  closely  the  course  of 
cholora  in  Aden. 

Upon  her  arrival  in  Aden  the  ship  had  received  free  pratique  after  a  simple  inspection,  for 
the  state  of  health  of  the  pilgrims  was  good.  And  the  seven  deaths  which  had  occurred  during; 


*  Report  of  the  German  Commission  concerning  cholera.  Gaffky.  Arbeiten  aus  dem  kaiserlichen  Gesund- 
heitsamte.  Bd.  III.  1887.  Compare  Mahe  :  "  Memoire  siir  la  Marche  et  I'Extension  du  Cholera  Asiatique  des 
Jndes-Orientales  vers  I'Occident,  etc.    Constantinople,  1885,"  etc, 
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the  voyage  were  regarded  as  unsuspicious.  Four  of  these  had  taken  place  among  the  pilgrims 
and  were  by  the  caj^tain  returned  as  due  to  senile  debility  and  exhaustion,  whilst  the  two  others 
occurred  among  the  crew.  One  of  the  two  latter  cases  affords  especial  interest  as  it  had  to 
do  with  a  stoker  who  eleven  days  after  the  departure  from  Bombay,  on  the  29th  of  July,  died 
of  an  attack  of  colic. 

In  Aden  the  unloading  of  rice  was  at  once  begun.  On  the  2d  of  August,  the  second  day 
after  the  arrival  of  the  ship,  it  is  stated,  one  of  the  coolies  employed  in  unloading  suddenly  died 
with  symptoms  suggestive  of  cholera.  The  investigation  immediately  ordered  showed  that  two 
other  coolies  similarly  employed  were  sick  with  the  same  symptoms,  and  prompted  a  second 
inspection  of  the  Golumhian,  which,  however,  did  not  reveal  any  suspicious  cases  among  the 
pilgrims  or  the  crew.  Soon  after  that  two  more  of  the  coolies  employed  at  the  ship  became  ill. 
In  consequence  thereof  the  suspicious  gitest  had  to  undergo  a  three-day  quarantine  of  observa- 
tion in  the  outer  harbor,  and  fu^migation  of  the  ship's  hold  was  ordered.  At  the  end  of  three 
days  the  captain  was  granted  a  clean  bill  of  health  and  a  clearance  for  Jeddah,  for  even  yet 
the  health  of  the  pilgrims  and  crew  had  experienced  no  loss.  Meantime,  on  the  3d  of  August 
three  other  coolies,  as  well  as  a  Somali  woman,  who  lived  in  the  bazaar  of  Steamer  Point,  in  a 
tenement  house  situated  on  the  harbor,  became  ill  with  the  same  symptoms.  Thus  up  to  that 
day  the  number  of  cases  had  already  increased  to  10,  and  G  of  them  had  ended  fatally. 

In  the  next  eight  days,  neither  on  Steamer  Point  nor  in  the  neighboring  Arab  and  Somali 
village  of  Maala  were  there  any  further  attacks.  It  was  onlj'-  after  the  14th  of  August  and 
onward  that  the  epidemic  developed  in  an  unequivocal  manner,  principally  among  the  inhab- 
itants of  Maala,  where,  besides  others  also,  the  majority  of  the  50  coolies  employed  on  the 
Columbian  lived  under  unfavorable  hygienic  conditions.  This  village  lies  upon  the  road  lead- 
ing from  the  harbor  to  Aden.  Among  the  inhabitants  of  the  city  itself,  which  is  several  kilo- 
meters distant  from  the  harbor,  the  first  known  case  of  the  disease  occurred  on  the  28th  of 
August.    Up  to  the  27th  of  September  there  was  a  total  of  28  attacks  and  24  deaths  in  the  city. 

On  that  day  the  disease  ajjpeared  to  be  arrested,  but  from  time  to  time  a  case' still  occurred, 
viz,  on  the  15th,  20th,  25th,  and  30th  of  October,  two  of  them  being  within  the  city. 

In  a  population  of  30,000  the  known  attacks  reached  187,  of  which  151  were  fatal,  and 
there  is  no  doubt  that  similar  cases  often  escaped  observation.  Noteworthy  is  the  small  tribute 
of  the  city  itself  (24  out  of  151  fatal  cases),  as  well  as  the  circumstance  that  among  the  Euro- 
pean colony  only  a  single  case  occurred,  that  of  a  soldier's  wife,  who  lived  on  Steamer  Point, 
and  who  had  for  a  long  time  suffered  from  diarrhea,  whilst  of  the  Europeans  living  in  the  city 
itself  not  one  was  attacked. 

The  187  attacks  are  divided  as  follows  : 


Somalis   135 

Other  Africans   9 

Arabs   27 

Kadiners  :   9 

Euroj)eans   1 

Total   187 


Some  localities,-  situated  somewhat  further  in  the  interior,  and  which  had  intercourse  with 
the  city,  probably  became  infected  from  Aden.  The  disease  was  jjrobably  introduced  thence 
into  Makallah  and  two  other  small  harbors  on  the  south  Arabian  coast,  where  attacks  occurred 
about  the  micldle  of  November,  but  exact  information  concerning  this  matter  is  not  forth- 
coming. 

The  Egyptian  "conseil  sanitaire  maritime  et  quarantinaire,"  cognizant  of  the  occurrences 
in  Aden  for  the  first  time  at  the  beginning  of  Sejjtember,  after  the  Columbian  had  miloadecl 
her  pilgrims  in  Jeddah  already  some  weeks  before,  no  reason  for  subjecting  the  pilgrims  to 
quarantine  was  foimd  by  the  port  officials:  for  a  clean  bill  of  health  given  to  the  ship  in  Aden 
was  exhibited;  and  according  to  the  declaration  of  the  captain  no  suspicious  cases  of  disease 
occurred  on  the  voyage  from  Aden  to  Jeddah;  and  moreover  the  inspection  showed  nothing 
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suspicioiis.  Of  the  state  of  affairs  at  Aden  the  port  officials  at  Jeddah  received  their  first 
information  later. 

It  is  worth)^  of  remark,  as  mentioned  by  Dr.  Mahe,  that  at  the  debarkation  at  Jeddah  there 
were  G60  pilgrims,  whilst  their  number  according  to  the  ship's  papers  shown  in  Aden  was  only 
650.  About  the  middle  of  August  all  the  pilgrims  of  the  Columbian  had  already  left  Jeddah 
for  Mecca.  It  may  be  mentioned  in  this  connection  that  on  the  return  voyage  to  Bombay  no 
case  of  cholera  is  reported  to  have  occurred  among  the  crew. 

On  the  2Gth  of  September,  the  "conseil"  received  information  from  Suakin,  dated  the 
20th,  that  the  cholera  had  broken  out  among  the  pilgrims  at  Mecca.  Later  news,  however, 
showed  that  the  physician  of  the  hospital  in  Mecca  had  already,  from  the  29th  of  August 
to  the  16tli  of  Se])tember,  observed  14  fatal  cases  with  symptoms  suggestive  of  cholera.  On 
the  18th  of  September  three  soldiers  ill  with  similar  symptoms,  of  which  one  died  after  twenty- 
four  hours,  came  under  the  care  of  another  physician.  From  the  IGth  to  the  21st  of  September 
the  number  of  fatal  cases  reached  51  according  to  the  official  returns,  so  that  there  could  be  no 
longer  any  doubt  as  to  the  character  of  the  disease.  Moreover,  Dr.  Chaffey  Bey,  sent  by  the 
"  conseil"  to  Mecca,  declared  positively  that  they  had  to  do  with  cholera. 

Furthermore,  it  may  be  pertinent  to  add  that  the  Columbian,  in  the  space  of  six  months 
during  the  year  1881  made  no  less  than  five  trips  between  Bombay  and  Jeddah,  and  trans- 
ported to  the  latter  a  total  of  3,566  pilgrims. 

The  following  table,  the  data  for  which  Dr.  Mahe  drew  from  the  archives  of  the  Turkish 
sanitary  administration,  shows  clearly  the  direct  and  rapid  intercourse  by  the  steamer  be- 
tween Bombay  and  Hedjaz  during  the  year  in  question  : 

Voyages  of  the  English  ship  Columbian,  1,417  tons,  Capt. 
G.  Baldwin,  between  Bombay  and  Jeddah,  in  1881. 


Date  of  delivery  of  bill  of 
health  in  Bombay. 


Apr.  20,  1881 
June  2,  1881 . 
July  18,  1881 
Aug.  29,  1881 
Oct.  8,  1881  . 


Date  of  arrival  in  Jeddah. 


May  4,  1881  . 
June  19,  1881 
Aug.  9,  1881 . 
Sept.  13,  1881 
Oct.  20,  1881 


Number  of 
pilgrims 

landed  in 
Jeddah. 


477 
279 
B60 
1,060 
1,090 


The  number  of  pilgrims  congregated  at  Mecca  during  the  feast  of  '*  Kurban  Bairam"  was 
upwards  of  60,000,  of  whom  37,785  had  been  landed  at  Jeddah.  On  the  15th  of  November 
the  ''conseil"  received  from  its  delegate.  Dr.  Chaffey  Bey,  a  report  which  contained  the  fol- 
lowing langaiage  : 

"  The  feast  of  Mouna  took  place  under  deplorable  sanitary  conditions.  The  third  and 
fourth  days  of  the  feast  will  remain  for  a  long  time  in  the  memories  of  more  than  60,000  pil- 
grims. Notwithstanding  the  figures  given  officially  in  our  dispatches,  the  number  of  deaths, 
and  especially  of  attacks,  during  those  two  days  has  been  incalculable  ;  after  the  dispatch 
was  sent  the  mortality  rose  on  the  6tli  of  November  to  300  per  day." 

The  total  number  of  victims  to  cholera  in  1881  among  the  pilgrims  congregated  in  Hedjaz, 
according  to  the  official  figures  (Stekouli :  Le  Pelerinage  de  la  Mecque  et  le  Choldra  en  Hedjaz. 
Constantinople,  1883)  was  4,561,  but  one  will  scarcely  err  if  with  Dr.  Mahe  one  estimates 
them  at  6,000  to  7,000,  which  would  give,  exclusive  of  the  deaths  due  to  other  causes,  10  per 
cent,  as  lost  by  the  plague. 

Whilst  the  cholera  in  Hedjaz  was  slaughtering  its  victims  certain  qtiarantine  establish- 
ments were,  with  wise  forethought,  put  in  condition.  The  necessary  sanitary  and  military 
personnel,  water-tanks,  water-skins,  medicine,  disinfectants,  hospital  beds.  etc..  were  for- 
warded free  of  chai'ge,  with  provisions  and  attendants  in  addition  to  what  might  be  supplied 
in  the  locality.  At  the  instigation  of  Dr.  Schiess  Bey  in  Alexandria  an  aid  committee  was 
S.  Mis.  93  2 
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established  throughout  Egypt  for  the  collection  of  money,  food,  and  clothing  for  the  needy 
pilgrims.  Their  own  steamer  preserved  direct  communication  between  the  establishment  and 
Suez. 

The  sanitary  personnel  in  El  Wedj  consisted  of  five  physicians  and  three  pharmaceutists. 
Toward  the  end  of  November,  besides  these,  the  inspector-general  of  the  sanitary  service.  Dr. 
Ardonin,  was  present  in  order  to  personally  supervise  the  sanitary  service. 

On  the  27th  of  November  the  first  ship,  Mulct,  with  560  j^ilgrims  on  board,  from  Jeddah 
came  into  El  Wedj ;  on  the  28th  followed  the  Kaisseri,  with  957,  and  the  Bahel,  with  829 
pilgrims,  and  on  the  4th  of  December  there  were  already  3,358  pilgrims  collected  at  this  place. 

On  November  28  there  were  2  deaths  from  suspicious  diarrhea,  but  it  was  not  until  the 
1st  of  December  that  the  first  death  from  cholera  was  recorded.  Up  to  the  7th  of  December 
there  were  21  deaths  from  cholera  and  12  from  suspicious  diarrhea,  whilst  there  were  also  12 
from  other  causes,  making  a  total  of  45  deaths  during  that  period. 

The  cases  of  cholera  occurred  in  all  of  the  divisions,  but  that  from  the  ship  Bahel  was  most 
afilected.  The  disease  also  broke  out  suddenly  and  with  great  severity  among  the  crew  of  this 
ship  whilst  she  still  lay  in  the  harbor  of  El  Wedj.  On  the  5th  of  December  nine  strong,  young 
sailors,  up  to  that  time  healthy,  were  attacked  at  the  same  time ;  3  of  them  died  in  the  course 
of  the  same  day,  2  on  the  6th,  and  1  on  the  7th  of  December.  Landing  of  the  crew  and  dis- 
infection seem  to  have  arrested  this  ship's  epidemic. 

From  the  8th  to  the  15th  of  December  there  were  in  El  Wedj  station  45  more  fatal  cases, 
of  which  32  were  classified  as  from  cholera,  and  7  from  cholerine  and  suspected  cholerine. 

On  the  other  side  of  the  harbor  the  population  of  El  Wedj  maintained  au  extremely  good 
state  of  health. 

During  the  period  from  the  8th  to  the  16th  of  December  returning  pilgrims  came  to  El 
Wedj  by  way  of  the  coast  and  overland  (15  caravans  with  1,800  pilgrims  and  1,850  camels). 
These,  without  developing  a  single  case  of  cholera  during  their  fifteen  days'  quarantine  here, 
finally  departed  for  the  Moses  Well,  there  to  undergo  the  final  quarantine. 

On  the  19th  of  December  the  first  ship  with  pi'grims  from  Yambo  came  into  El  Wedj,  and. 
several  more  soon  followed. 

On  the  26th  of  December,  Drs.  Ardonin  and  Ferrari  reported  to  the  "conseil"  that  only 
on  three  ships  were  there  scattered  cases  of  cholera,  on  the  other  two  none  at  all. 

On  that  day  the  number  of  Hedjis  collected  in  El  Wedj  was  not  less  than  10,097;  of  these 
3,255  were  shipped  from  Jeddah  and  3,643  from  Yambo,  whilst  3,200,  inclusive  of  «the  large 
Egyptian  caravans,  had  come  by  land. 

On  the  28th  of  December  the  first  pilgrims  forwarded  to  Tor  were  shipped  from  El  Wedj, 
those  among  whom  no  disease  had  appeared  for  fifteen  days. 

But  the  three  infected  divisions  from  Yambo  got  rid  of  their  cholera  only  very  slowly. 
From  the  27th  of  December  to  the  16th  of  January  there  occurred  among  them  5  well-marked 
fatal  casesy  and  50  with  suspicious  diarrhea. 

On  the  8th  of  March  the  sanitary  personnel  after  almost  four  months'  service  left  El  Wedj 
and  returned  to  Suez.  Altogether  they  had  had  under  their  care  12,417  pilgrims,  of  whom  341 
died,  183  of  cholera  or  suspicious  diarrhea,  and  158  of  other  diseases. 

The  place  was  supplied  with  distilled  water  from  two  ships. 

In  Tor,  where  from  the  29th  of  December  to  the  28th  of  March,  8,865  pilgrims  were  quar- 
antined, 73  deaths  occurred,  among  which  in  the  first  month  there  were  a  number  from 
diarrhea,  which  were  not,  however,  registered  as  suspicious  of  cholera. 

At  Moses'  Well,  from  the  9th  of  January  to  the  22d  of  March,  7,519  pilgrims  with  2,867 
camels  passed  their  quarantine;  no  case  in  any  way  resembling  cholera  occurred  here,  only  13 
pilgrims  died  of  other  diseases. 

In  Hedjaz,  according  to  every  account,  the  cholera  was  extinguished  about  the  end  of  the 
year,  and  the  Syrian  caravans  reached  their  places  of  destination  in  good  health.  After  they 
had  passed  Medina  they  had  no  more  cases  of  cholera. 

Once  rnore,  therefore,  had  Europe  happily  escaped  during  a  very  dangerous  period. 
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THE  CHOLERA  EPIDEMIC  OF  HEDJAZ  IN  1883.* 

As  the  cholera  epidemic  by  which  Hedjaz  was  ravaged  in  1881  was  pi-eceded  by  the  out- 
break of  the  scourge  in  Aden  caiised  by  the  Colmnhian,  so  had  also  the  epideniic  of  1882  a 
highly  instructive  prologue  for  the  understanding  of  very  important  eti(_)logical  questiuns. 

On  the  25th  of  July,  1882,  the  Hesperia  entered  the  port  of  Aden  after  having  left  Bom- 
bay about  thel2tli  of  the  same  month  with  50]  pilgrims  and  a  cargo  of  special  wares  for  Eng- 
land taken  on  board. 

During  the  voyage,  according  to  the  declaration  of  the  captain,  the  ship  had  lost  6 
passengers,  of  whom  it  was  pretended  that  4  had  died  of  ordinary  diseases  (a  propos  of 
this  Stdlvouli  remarks — "  a  thing  very  curious  that  one  of  the  victims  aged  thirty-five  should 
have  been  attacked  with  senile  marasmus'")  and  2  had  been  washed  overboard  by  a  wave. 
As  may  be  remarked  here,  it  turned  out  later  that  the  captain  had  brought  with  him  24  more 
pilgrims  than  the  501  indicated  in  the  ship's  papers  ;  so  that  in  this  case  also  all  control  over 
the  number  of  the  fatal  cases  occurring  was  impossible. 

One  day  after  the  arrival  of  the  ship  in  Aden,  on  the  25th  of  July,  an  Egyptian  stoker 
got  sick  on  board  with  evident  symptoms  of  cholera,  and  died  on  the  27th.  In  order  to 
prevent  a  repetition  of  the  occurrences  of  the  last  year,  the  ship  was  now  at  once  sent  to  the 
Island  of  Camaran,  where  this  year  for  the  first  time  thorough  preparations  were  made — 
all  of  the  pilgrim  ships  coming  from  the  eastern  side  of  the  Straits  of  Bab  el  Mandeb,  before 
landing  at  Jeddali,  being  subjected  to  observation  or  a  regular  quarantine. 

Scarcely  were  the  pilgrims  of  the  Hesperia  landed  in  Camaran  (on  the  8th  of  August), 
when  already  two  of  them,  who  came  from  Bucliara  or  Bombay,  were  taken  ill  with  the  most 
suspicious  symptoms  and  died  on  the  10th  of  August.  On  the  16th  and  18th  followed  a  new 
death,  each  time  a  pilgrim  from  Bucliara  being  the  victim.  The  disease  which  now  was 
recognized  as  undoubted  cholera  had  in  the  first  three  cases  lasted  thirty-six  hours,  in  the 
second  only  eighteen  hours.  In  the  next  nine  days,  in  spite  of  the  most  careful  search  among 
the  pilgrims,  by  several  European  physicians,  no  new  cases  could  be  discovered ;  yet,  as  will 
soon  be  seen,  the  germ  was  not  extinct,  for  on  the  28th  of  August  a  fatal  case  of  cholera  again 
occurred,  and  from  the  30th  of  August  to  the  13th  of  September  twelve  fatal  and  some  non- 
fatal cases  followed.  Three-fourths  of  the  passengers  of  the  Hesperia  were  pilgrims  from, 
Buchara  and  Afghanistan.  From  Peshawer  they  had  taken  the  railway  in  order  to  reach 
Bombay  via  Lahore  ;  indeed,  some  of  them  traveled  from  Lahore  to  Calcutta  and  then  first 
took  the  railway  to  Bombay,  in  order  there  to  begin  the  voyage  to  Jeddah.  How  long  the 
pilgrims  had  stopped  in  Bombay  is  not  stated  ;  but  in  any  case  they  had  in  India  ample  oppor- 
tunity for  contact  with  the  cholera  germ. 

After  the  departure  of  the  Hesperia  from  Bombay  almost  a  month  had  elapsed  when  the 
landing  of  the  pilgrims  in  Camaran  took  place.  The  scourge  had  persisted  here  more  than  a 
month  before  it  was  extinguished. 

Of  19  cholera  patients  in  Camaran  under  professional  treatment,  not  less  than  17  died, 
and  it  must  be  belived  that  a  number  of  lighter  cases  did  not  come  to, the  notice  of  the  physi- 
cians.   The  duration  of  the  disease  in  the  fatal  cases  varied  between  six  and  thirty-six  hours. 

Among  the  sick  or  dead  were  13  pilgrims  from  Buchara,  4  Hindus,  1  Afghan,  and  finally 
a  Turkish  quarantine  watchman.  For  ten  days  after  the  last  fatal  case,  on  the  13th  of  Sep- 
tember, the  health  of  the  pilgrims  remained  good,  and  they  were  again  taken  on  board  of  the 
disinfected  Hesperia  and  transported  to  Jeddah.  The  cargo  remained  on  board  during  the 
disinfection,  and  the  latter  could  not,  therefore,  have  been  very  perfect. 

The  total  number  of  pilgrims  congregated  at  Mecca  during  the  feast  —  Kurban  Bairam  fell 
this  year  on  22d  to  25th  of  October  —  was  from  30,000  to  40,000.  The  health  of  that  city  remained 
good  va\i\\  October,  but  the  dreaded  guest  made  its  appearance  there  according  to  Dr.  Noury- 
Effendi,  the  Turkish  sanitary  oiKcer,  on  the  25th  of  October  during  the  feast  of  Mowna.  In 
Mecca,  from  the  26th  to  the  31st  of  October,  there  were  192,  and  from  the  1st  to  the  9th  of 


*  Report  of  German  Commission  on  Cholera,  Gaffky,  loc.  cit. 
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November,  109  cholera  deaths.  In  Medina,  where  the  disease  was  carried  by  the  caravans, 
from  the  5th  to  the  19th  of  November  there  were  250  deaths  from  cholera. 

According  to  Dr.  Mahe,  the  total  number  of  victims  in  Hedjaz  was  1,200  to  1,500. 

The  ships  returning  Egyptian  pilgrims  through  the  Suez  canal  were  also  this  year  sub- 
jected to  quarantine  at  El  Wedj,  and  thereafter  also  a  quarantine  of  observation  undergone  at 
Moses'  Well,  without,  however,  cases  of  cholera  making  their  appearance.  The  Syrian  and 
Egyptian  caravans  arrived  at  their  points  of  destination  in  good  health. 

It  may  also  have  a  possible  bearing  iipon  the  disputed  origin  of  the  epidemic  of  cholera  in 
Egypt  in  1883  to  call  attention  to  the  fact  that  there  was  a  brigade  of  Indian  troops  figuring  in 
the  movements  of  the  army  of  the  British  occupation  of  Egypt  in  1882. 

CHOLERA  IN  HEDJAZ  IN  1883.* 

Kurban  Bairam  fell  this  year  on  11th  to  14th  October,  in  a  time,  therefore,  when,  as  well 
in  Alexandria  as  in  Upper  Egypt,  the  scourge  had  not  yet  ceased.  In  spite  of  this,  Egyptian 
carpet  caravans,  as  in  other  years,  were  permitted  to  be  conducted  on  the  long  journey 
through  the  desert  to  the  Holy  City. 

Concerning  the  state  of  health  of  upwards  of  40,000  pilgrims  congregated  at  Mecca, 
the  news  at  first  remained  favorable.  On  the  14tli  of  October  the  medical  commission  at 
Mecca  sent  a  first  dispatch  to  the  "conseil"  in  Alexandria  to  the  efilect  that  on  the  second  day 
of  the  feast  in  Mina  (on  the  13th  October)  cholera  broke  out,  and  in  the  course  of  two  days 
18  fatal  cases  occurred.  Shortly  after  the  scourge  appeared  in  Mecca,  where  in  the  few  days 
from  14th  to  31st  October,  19,  23,  38,  20,  46,  29,  36,  and  20  pilgrims  were  respectively  taken  down 
daily.  Up  to  the  4th  of  November  the  cholera  deaths  in  Mecca  showed  a  total  of  451.  Only 
the  pilgrims  were  afi:ected,  whilst  the  native  population  was  entirely  free.  On  the  return  from 
Mecca  to  Medina,  the  caravan  lost  150  dead,  in  Medina  itself  64.  In  J^ddah,  according  to  the 
information,  only  8  cases  of  cholera  with  6  deaths  occurred  among  the  Hedjis  returning  from 
the  Holy  City.    On  the  4tli  of  November  the  epidemic  in  Hedjaz  was  well-nigh  extinct. 

Concerning  the  origin  of  the  epidemic,  again  nothing  definite  is  communicated.  The  sani- 
tary commission  were  of  the  opinion  that  the  Egyptian  caravans  had  broiight  the  germs  with 
them,  but  it  was  asserted  on  the  j)art  of  the  physician  accompanying  the  caravans  that  the 
latter  en  route  as  well  as  during  their  sojourn  at  Arafat  and  in  Mina  did  not  have  a  single 
case.  From  another  source  it  is  learned  that  in  Mina,  after  the  departure  of  the  caravans,  16 
graves  were  found  on  the  spot  where  they  stopped. 

Moreover,  it  may  be  suspected  that  the  cholera  germ  in  1883  also  may  have  been  brought 
direct  by  the  Indian  pilgrims  to  Hedjaz. 

In  this  connection  an  interesting  occurrence  may  be  related,  knowledge  of  which  was 
received  from  the  commission  in  Tor,  and  which  was  later  confirmed  by  reliable  persons  in 
Suez.  A  short  time  before  the  beginning  of  the  feast  days  in  Hedjaz  an  English  ship  came  to 
Camaraa  with  pilgrims  on  board,  in  order  to  pass  the  reqiiired  quarantine.  There,  however, 
the  pilgrims  perceived  that  by  remaining  the  prescribed  number  of  days  in  quarantine  they 
could  not  reach  Mecca  in  proper  time,  so  they  forced  the  captain  by  menaces,  after  remaining 
five  days  in  Camaran,  to  break  away  and  sail  for  Jeddah.  The  Turkish  man-of-war  stationed 
at  Camaran  pursued  this  pilgrim  ship,  but  without  being  able  to  arrest  it,  and  a  few  cannon 
shots  sent  after  her  were  also  fruitless.  When  the  ship  arrived  at  Jeddah  it  was  forbidden  by 
the  port  officers  to  land  the  pilgrims;  nevertheless  several  hundred  of  the  latter  sprang  into  the 
sea  in  order  to  obtain  their  end  in  this  manner. 

CHOLERA  IN  EGYPT  IN  1883. 

Dr.  Alfred  Stilld,  in  a  recent  monograph  on  Asiatic  cholera,  gave  the  following  brief  his- 
tory of  the  origin  of  the  last  visitation  of  Egypt  by  cholera  in  1883  : 

"  In  1881  cholera  was  brought  from  Hindustan  to  Arabia  by  pilgrims  on  their  way  to  Mecca, 
where  it  soon  afterwards  broke  out  and  caused  the  death  of  about  8,000  persons.    In  the  fol- 


*  Report  of  German  Commission  on  Cholera,  by  Gafifky,  loc.  cit. 
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lowing  year  several  vessels  fi'ora  Bombay  evaded  tlie  quarantine  and  arrived  at  Jeddah,  the 
port  of  Mecca,  and  the  pilgrims  on  reaching  the  latter  city  disseminated  the  disease.  The 
unusually  small  number  of  persons  who  were  there  at  the  time,  and  their  prompt  dispersion 
before  the  danger,  limited  the  mortality,  and  gradually  cases  of  cholera  ceased  to  appear.  In 
1882,  the  English  at  that  time  carrying  on  war  in  Egypt,  very  rigid  sanitary  precautions 
against  the  importation  of  cholera  were  enacted  and  successfully  enforced,  but  in  the  following 
year,  the  same  ui'gent  necessity  no  longer  commanding,  they  were  considerably  relaxed.  At 
the  end  of  June,  1883,  the  cholera  made  its  apj^earance  at  Damietta  (at  one  of  the  mouths  of 
the  Nile),  and  soon  afterward  at  Rosetta,  Port  Said,  and  Mansourali.  During  July  it  spread 
to  various  places  in  direct  communication  with  those  named.  At  Cairo  it  was  peculiarly  fatal, 
and  on  July  30  it  was  reported  to  have  caused  600  deaths.  For  several  days  the  mortality 
varied  between  500  and  600.  The  disease  prevailed  somewhat  in  Alexandria  during  the  height 
of  the  epidemic,  and  near  the  end  of  October  it  was  fatal  to  ntimerous  European  residents  of 
that  city,  and  some  deaths  occurred  in  the  British  army  of  occupation. 

"  In  all  Egypt,  during  the  week  ending  August  13,  the  total  mortality  is  said  to  have  been 
5,000,  but  in  the  following  week  it  fell  to  2,000.  It  is  estimated  that  from  the  22d  of  June  to  the 
1st  of  September,  1883,  the  cholera  destroyed  at  least  50,000  lives.  The  germ  of  this  epidemic 
has  not  been  accurately  determined.  Some  regard  it  as  the  survival  of  the  cholera  of  the  pre- 
vious year — a  supposition  which  is  at  least  plausible  and  sufficient ;  but  certain  '  sanitarians ' 
have  attributed  the  outbreak  to  the  ordinary  causes  of  disease  intensified  by  the  civil  war 
which  had  then  recently  devastated  Egypt.  It  is  sufficient  here  to  say  that  while  such  causes 
have  in  all  ages  generated  typhus  and  typhoid  fevers  and  dysentery,  they  never  produce  cholera. 
Some,  more  unwise  than  judicious,  declared  that  the  Egyptian  disease  of  1883  was  not  cholera. 
It  is  alleged,  on  the  one  hand,  that  several  East  Indian  merchants  from  Bombay  arrived  at 
Damietta  on  June  18,  or  three  days  before  the  disease  was  recognized  in  that  city.  It  is  also 
said  that  a  stoker  from  on  board  an  English  steamer  from  Bombay  introduced  the  cholera  into 
Damietta.  But  the  judgment  of  Surgeon-General  Murray  carries  with  it  greater  weight.  He 
is  of  the  opinion  that  the  Egyptian  epidemic  of  1883  was  simply  a  revival  of  the  Arabian  epi- 
demic of  1882.  He  shows  that  cholera  existed  in  several  villages  on  the  Damietta  branch  of 
the  Nile  in  the  latter  part  of  May  and  during  June,  and  that  it  broke  out  in  the  capital  itself, 
during  a  fair  which  had  lasted  for  eight  days,  on  the  22d  of  June,  and  was  spread  by  the  people 
on  their  return  from  Damietta  to  their  villages.  'This,'  adds  Dr.  Murray,  'is  a  literal  tran- 
script of  the  accounts  of  many  of  the  severe  epidemics  that  have  raged  over  India.'  Dr.  Peters 
describes  with  more  detail  the  mode  of  origin  and  extension  of  this  epidemic.  At  Damietta 
and  Port  Said  at  least  15,000  people  congregated,  in  addition  to  the  35,000  inhabitants,  to  attend 
a  great  fair.  The  barbers  who  shave  and  prepare  the  dead  are  the  first  registrars  of  vital 
statistics  in  many  Egyptian  towns,  and  the  principal  barber  of  Damietta  was  among  the  first 
to  die  of  cholera ;  and  hence  the  earliest  records  of  deaths  were  lost.  The  water  supply  of 
Damietta  is  obtained  chiefly  from  a  canal  connecting  two  branches  of  the  Nile.  Mosques  and 
manj^  houses  are  on  the  banks  of  this  canal,  and  their  drainage  goes  into  it.  Every  mosque 
has  a  public  privy,  and  also  a  tank  for  the  ablution  which  Mohammedans  must  practice  before 
entering  a  holy  place.  There  was,  of  course,  great  choleraic  water  contamination,  and  a  sudden 
outburst  of  cholera  took  place.  Only  when  the  strangers  had  fled  from  Damietta,  panic- 
stricken,  was  a  rigid  quarantine  established  and  a  cordon  put  around  the  town  '  to  keep  every- 
body in  and  let  no  one  go  out,  neither  food,  nor  medicines,  nor  physicians,  nor  supplies  of 
any  kind.' 

"It  appears  from  M.  Proust's  narrative  that  the  Ottoman  Government  had  already,  as  early 
as  April,  notified  the  government  of  Egypt  that  certain  Indo-Javanese  pilgrims  were  on  their 
way  to  Mecca,  and  that  they  ought  not  to  be  allowed  to  land  without  quarantine.  The  French 
delegate  to  the  sanitary  council  also  begged  that  those  of  the  pilgrims  who  reached  Siiez  with- 
out previous  quarantine  should  be  isolated  and  kept  under  surveillance  for  three  days.  But 
owing  to  the  opposition  of  the  English  delegates  these  measures  were  not  duly  enforced,  the 
council  did  not  meet  again,  and  no  protective  system  was  adopted." 
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In  a  brochure  entitled,  "Some  Notes  on  tlietCholera  at  Damietta  in  1883,"  W.  I.  Simpson, 
M.  D.,  then  medical  officer  of  health,  Aloerdeen,  Scotland,  and  now  health  officer  of  Calcutta, 
contributed  one  of  the  best  accounts  of  cholera  in  Damietta  that  have  been  published,  and  it 
is  inserted  here  in  full: 

In  England,  even  with  a  special  sanitary  service,  a  medical  registration  of  deaths,  and 
no  lack  of  medical  men,  there  is  often  a  difficulty  in  tracing  an  outbreak  of  epidemic  disease 
to  its  first  case.  If  the  inquiry  reaches  so  far  successfully,  a  new  difficulty  arises,  for  one 
important  step  is  still  required,  and  that  is  to  determine  what  was  the  cause  of  this  first  case. 
Was  the  disease  imported,  or  did  it  originate  de  novo  ?  Frequently  it  becomes  evident  that  it 
was  an  importation,  hut  as  frequently  the  origin  of  the  first  case  is  wrapped  in  obscurity,  and 
doubt  is  left  on  the  investigator's  mind  whether  it  might  not  have  originated  spontaneously. 
We  find  some  medical  men  explaining  the  commencement  of  an  epidemic  by  spontaneous  ori- 
gin, and  others  equally  convinced  that  this  explanation  is  erroneous.  As  such  differences  of 
opinion  exist  here  in  a  highly  endowed  country,  it  can  be  no  matter  of  surprise  that  in  Egypt, 
where  civilization  is  of  a  different  kind,  and  where  facilities  for  investigation  are  absent,  there 
is  want  of  agreement  concerning  the  cause  of  the  recent  epidemic  of  cholera.  Some  are  of 
opinion  that  the  recent  cholera  was  imported,  some  that  it  arose  spontaneously,  and  others  that 
it  is  endemic  in  the  country.  The  evidence  on  which  these  opinions  are  based  is  for  the  most 
part  scanty,  and  one  opinion,  so  far  as  proof  goes,  is  worth  as  much  as  the  other.  It  is  in 
order  to  lielj)  to  elucidate  this  important  question  that  I  have  put  together  notes  made  during 
a  few  days'  stay  at  Damietta. 

Dr.  Salem  Pasha,  the  leai^ned  president  of  the  board  of  health,  through  Dr.  Grant  Bey, 
of  Cairo,  kindly  gave  me  every  assistance  in  his  power  to  forward  my  inquiries.  In  passing, 
I  may  mention  that  the  German  commission  was  there  three  days,  and  Dr.  (now  Sir  William 
Guyer)  Hunter  one  day.  I  found  four  days  far  too  short,  and  regretted  much  I  had  no  longer 
time  at  my  disposal,  for  I  was  enabled  to  dip  but  slightly  into  the  important  problem. 

In  Egypt  there  are  very  few  medical  men,  the  demand  for  them  being  small,  as  the 
Egyptians  are  not  in  the  habit  of  seeking  medical  advice.  Excepting  a  few  who  have  studied 
in  European  schools,  the  generality  of  the  medical  men  know  very  little  of  medicine,  and  none 
have  any  conception  of  sanitary  science. 

The  Government  appoints  a  doctor  to  a  wide  district,  pays  him  a  small  salary,  and 
expects  him  to  minister  to  the  wants  of  the  patients  who  may  apply  to  him;  but  as  the 
majority  never  apply,  he  is  not  hard-worked. 

In  Damietta  there  resides  one  doctor  who  is  entrusted  with  the  health  of  the  people  in 
the  town  and  surrounding  country.  The  population  is  estimated  at  over  30,000  inhabitants. 
The  deaths  are  registered  by  a  secretary,  and  the  causes  of  death,  gleaned  from  the  statements 
of  the  friends,  are  put  down  in  the  register  in  a  hap-hazard  manner,  much  according  to  the 
tastes  and  preferences  of  the  secretary.  With  such  a  wide  area  and  so  large  a  population,  it 
is  inconceivable  that  the  medical  man  could  have  an  accurate  or  even  a  general  notion  of  the 
causes  of  death,  except  in  the  few  instances  where  he  has  been  called  in  dxiring  the  illness.  It 
is  absolutely  impossible  that  he  should  have  any  trustworthy  information  of  the  j)revailing, 
diseases  at  any  particular  time  in  his  district.  It  is  said  that  the  local  medical  man  should 
know  best  the  most  likely  origin  of  the  disease,  hut  after  the  above  explanation  it  will  be 
readily  discerned  that  all  those  advantages  which,  in  other  circumstances,  he  would  have 
derived  from  special  education,  position,  and  experience,  and  which  would  have  most  fitted 
him  to  give  a  valuable  opinion  on  the  causes  of  the  epidemic,  or  give  material  aid  to  other 
investigators,  are  entirely  wanting. 

To  the  stranger  there  are  additional  drawbacks  to  contend  with.  The  Egyptians  have 
a  natixral  dread  of  being  questioned,  through  fear  of  compromising  themselves  unawares.  Pos- 
sibly this  fear  is  engendered  by  the  arbitrary  and  despotic  powers  their  superiors  sometimes 
capriciously  exercise  over  them.  Whether  thisds  so  or  not,  the  inhabitants  have  an  unpleasant 
habit  of  stating  whatever  will  suit  themselves,  or  they  express  the  views  most  in  favor  at  the 
time,  or  contradict  themselves  so  often  as  to  leave  one  in  doubt  what  they  really  know  or  mean 
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to  convey.  Numerous  examples  of  this  phase  of  their  character  came  under  my  observation. 
I  will  mention  two. 

One  morning  a  consul's  servant,  in  great  grief,  told  his  master  that  his  (the  servant's) 
child  had  died  the  previous  evening  of  cholera,  and  that  two  of  the  elder  children  were  now 
attacked  with  vomiting  and  purging,  and  were  seriously  ill.  Asked  if  he  had  sought  medical 
advice,  he  replied,  '  No,  it  was  useless,  for  if  his  children  died  it  was  the  will  of  God,  and  no 
one  could  prevent  it.'  The  consul,  however,  insisted  on  a  doctor  being  sent  for.  The  man  did 
as  he  was  bid  and  informed  the  doctor  of  the  child's  death.  An  autopsy  was  suggested.  This 
alarmed  the  father,  and  he  immediately  decided  to  say  nothing  about  the  other  children,  but 
hurried  home  and  hid  them.  Afterwards  he  declared  that  they  were  quite  well,  and  positively 
denied  that  he  had  ever  said  they  were  ill.  He  also  induced  a  number  of  his  friends  to  come 
forward  and  testify  that  the  children  were  qtiite  well,  and  that  neither  the  elder  children  nor 
the  one  that  died  ever  had  vomiting  or  purging.  The  doctor  saw  the  body  of  the  dead  child, 
and  certified  that  it  had  died  from  diphtheria. 

Another  curious  incident  occurred  when  inquiry  was  made  of  a  res^jectable  man  about 
his  wife  who  had  died  of  cholera.  First  he  said  his  wife  had  died  at  a  friend's  house;  a  few 
moments  after  he  declared  she  had  died  at  home;  and  possibly  thinking  he  had  been  too  definite, 
he  finally  remarked  he  could  not  remember. 

It  is  well  understood  at  Damietta  that  the  governor  of  the  district  is  strongly  of  the 
opinion  that  the  cholera  was  imported  into  Egypt  by  the  English  shijis  comi-ng  from  India. 
This  view  suits  both  his  political  and  social  leanings,  his  hate  for  the  English  and  his  love  for 
filth.  From  a  reliable  soiirce  I  learn  that  the  present  governor  has  been  in  Damietta  about  six 
years.  The  town  was  in  a  much  better  sanitary  condition  before  his  administration  com- 
menced. It  was  then  cleaner,  and  some  attention  was  given  to  scavenging;  now,  cleaning  is 
only  a  process  for  partici;lar  occasions.  When  it  was  understood  that  Dr.  Hunter  would  visit 
the  town,  the  inhabitants,  by  forced  labor,  were  employed  for  three  days  in  scavenging.  The 
town  underwent  a  similar  purification  before  the  visit  of  the  German  commission.  The  latter 
cleansing  has  been  considered  sufficient,  for  none  has  been  done  since  that  time. 

Damietta  is  a  small  town  of  nearly  ;30,000  inhabitants,  situated  on  the  banks  of  the  Nile, 
about  4  miles  from  the  sea.  The  river  just  before  it  reaches  the  sea  takes  rather  a  sudden 
bend  and  runs  into  a  deep  basin.  After  passing  the  town,  it  again  becomes  shallow,  and  this 
shallowness  is  still  further  increased  by  the  bar  at  the  river's  mouth.  The  result  of  this  is 
that  when  the  Nile  is  at  low  water  the  water  in  front  of  Damietta  is  slow-flowing,  indeed  almost 
stagnant,  and  whatever  may  at  that  time  be  thrown  into  the  river  is  carried  into  the  basin  and 
remains  there,  and  the  same  happens  with  any  material  from  the  town.  When  the  river  is 
high  the  current  is  then  comparatively  rapid,  and  sweeps  away  impurities  thrown  into  it. 
The  houses  along  the  bank  for  the  most  part  come  quite  up  to  the  river  side.  Many  small 
trading  boats  lie  alongside  these  houses.  The  boats  come  chiefly  from  the  small  islands  in  the 
Archipelago,  from  Greece,  from  the  Syrian  coast,  and  a  few  from  Port  Said.  Those  from  Port 
Said  have  two  routes — some  come  by  sea,  others  cross  the  Menzaleh  Lake.  The  sailors  are 
chiefly  Greeks,  Syiians,  and  natives;  there  are  no  English  among  them.  There  is  jjlenty  of 
communication  between  Port  Said  and  Damietta,  for  many  of  the  former  inhabitants  of  Dami- 
etta have  left  and  reside  at  Port  Said,  so  that  there  are  always  natives  crossing  over  from  Port 
Said  to  their  friends  and  relations  at  Damietta,  and  vice  versa.  There  is  also  an  interchange 
of  merchandise  between  the  two  towns.  The  manufactures  in  Damietta  are  silk  and  cotton 
goods.  The  people,  who  appear  to  be  poor,  are  fond  of  fish,  which  they  seem  to  prefer  in  a 
rather  putrid  state.  The  chief  institution  in  the  town  is  the  fish-market.  There  are  numerous 
cafes,  frequented  by  sailors,  mostly  Ai-aljs  and  Syrians.  There  are  no  squares,  gardens,  open 
spaces,  or  places  of  recreation.  The  whole  town  consists  of  narrow,  irregular,  unpaved,  and 
undrained  lanes.  The  site  is  low-lying,  and  the  soil,  consisting  of  alluvium  deposited  Ijy  the 
Nile,  is  damp,  and  after  rain  it  is  swampy.  The  air  is  odorous  with  nauseating  and  miasmatic 
vapors,  constantly  given  off  from  stagnant  pools  filled  with  decomposing  animal  and  vegetable 
matter.    Green  pools,  with  gases  bubbling  up  from  them,  are  seen  in  every  part  of  the  town. 


24 


CHOLERA  m  EUROPE  AND  INDIA. 


It  had  been  raining  the  day  before  I  arrived,  and  it  was  amusing  to  see  the  Arab  children 
take  off  their  scanty  clothing,  enter  the  puddles  in  the  streets,  play,  bathe,  and  roll  in  them, 
and  come  out  covered  from  head  to  foot  in  a  coating  of  mud  and  mire.  Even  in  the  best  parts 
of  the  town  it  was  difficult  to  go  from  one  side  of  the  street  to  the  other. 

The  inhabitants,  when  they  trouble  themselves  to  be  so  far  cleanly,  which  I  am  given  to 
■  understand  is  not  always  the  case,  and  of  this  I  myself  had  ocular  demonstration,  throw  all 
their  slops  and  refuse  in  front  of  the  door  or  near  the  dwelling.  This  practice  is  the  cause 
I  of  the  above-mentioned  fermenting  mass  of  half-solid  and  half-liquid  matter  ;  there  it  lies, 
rots,  soaks  into  the  soil,  and  gives  forth  its  offensive  and  dangerous  exhalations.  The  street 
and  surroundings  of  the  house  are  the  common  sewer  and  cesspool  for  the  town.  Of  all  the 
disgusting  i)laces,  offensive  alike  to  the  sense  of  sight  and  smell  to  a  European,  the  latrines 
and  baths  attached  to  the  mosques  are  the  worst,  becau.se  of  their  overpowering  stench. 
Long  before  they  are  reached  the  evil  odor  they  send  forth  distinguishes  them.  The  ceme- 
teries also  add  their  share,  and  in  this  town  of  filth  and  stinks  there  is  not  one  redeeming 
feature. 

The  impression  given  to  the  visitor  is  that  Damietta  has  been  a  larger  and  more  important 
town  than  at  present ;  the  houses  appear  to  be  too  numerous  for  the  sparse  inhabitants.  The 
best-class  houses  are  large  and  fairly  built,  but  are  very  old  and  falling  into  ruins.  Invaria- 
bly the  lower  ajDartments  are  uninhabited,  generally  used  for  stores  or  rubbish,  and  always 
very  filthy.  In  the  quarter  where  the  cholera  first  violently  broke  out,  and  in  many  other 
parts  of  the  town,  the  houses  are  one-storied,  badly  built,  and  half  in  ruins.  They  are  chiefly 
made  of  a  compost  of  mud,  manure,  and  straw.  The  floor  is  simply  the  soil  on  which  the 
hovels,  for  they  can  be  called  nothing  else,  are  erected.  There  is  frequently  a  slightly  raised 
portion  of  the  ground  which  does  duty  for  a  bed  ;  on  this  there  may  or  may  not  be  a  mat ; 
several  apertures  in  the  sides  of  the  hut  near  the  roof  act  for  windows  and  ventilators,  but 
little  air  or  suiishine  gains  admission  by  these  holes,  so  that  the  inside  of  the  dwelling  is  dark 
and  sometimes  damp.  It  is  often  strewed  with  rubbish.  There  is  no  furniture,  but  sharing 
the  cabin  are  such  animals  as  the  inmates  may  happen  to  keep. 

The  inhabitants  live  mostly  out  of  doors,  and  use  their  liouses  chiefly  for  shelter  at 
night.  Those  who  live  in  the  houses  on  the  banks  of  the  Nile,  or  near  the  canal  which  runs 
throiigh  the  town,  empty  their  refuse  into  the  water  ;  they  also  wash  their  clothes,  utensils, 
and  themselves  in  the  Nile  or  canal,  and  draw  their  drinking  water  from  the  same  source.  I 
have  seen  a  woman  empty  the  filthiest  liquid  into  the  river,  and  another  woman  come  imme- 
diately after  and  fill  her  pitcher  with  water  for  drinking  purposes  from  the  same  spot  before 
the  water  had  become  again  clear.  The  Arabs  do  not  filter  their  water,  but  prefer  it  from  the 
Nile  with  whatever  it  may  contain.  To  them  filtered  water  is  as  distasteful  as  distilled  water 
to  most  people. 

All  EuroiDean  notions  of  sanitation  are  outraged  in  this  town.  I  have  mentioned  pollution 
of  soil,  air,  and  water.  I  have  yet  to  add  tainted  and  diseased  meat.  It  was  about  the 
beginning  of  February  that  bovine  typhus  broke  out  at  Damietta,  and  extended  up  the  river  to 
other  villages  and  towns.  Though  there  is  no  direct  charge  exacted  for  burying  these  animals, 
there  are  indirect  ones,  and  the  owners  prefer  to  throw  the  carcasses,  minus  the  hides,  into  the 
river,  both  because  it  is  easier  and  because  it  costs  nothing.  Mr.  Goodall,  who  was  employed 
by  the  Egyptian  government  to  superintend  the  clearing  of  the  east  branch  of  the  Nile,  and 
with  whom  I  had  the  advantage  of  a  conversation,  took  out  400  jDutrid  carcasses  in  one  week, 
most  of  them  being  in  the  vicinity  of  Damietta,  and  the  majority  of  them  being  in  such  a 
decomposed  condition  as  to  make  it  impossible  to  drag  them  out  of  the  river  except  in  pieces. 
The  work  was  of  an  intensely  offensive  and  sickening  nature,  and  the  carcasses  as  they  accu- 
mulated produced  a  pestilential  state  both  of  the  air  and  of  the  water.  This  cattle  plague 
had  appeared  in  and  around  Damietta  in  the  four  previous  years,  but  not  to  the  same  appalling 
extent. 

Notwithstanding  the  insanitary  condition  of  the  town  which  I  have  described,  Damietta 
is  to  the  Arab's  mind  a  healthy  spot.    It  is  cooler  than  many  parts  of  Egypt.    The  native 
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physicians  send  their  patients  here  to  recover  their  health  ;  whether  they  do  so  or  not  is 
another  matter.  The  idea  of  Damietta  in  its  present  condition  as  a  health  resort  seems  to  be 
abont  the  most  distorted  fancy  ever  entertained,  and  reminds  one  of  the  notion  of  the  Spanish 
physician  of  a  former  century,  who  maintained  that  human  ordure  kept  inside  houses  was 
good  for  health,  because  it  absorbed  all  noxious  vapors.  There  are  some  smells,  however, 
that  the  Egyptians  strongly  object  to,  namely,  those  of  carbolic  acid  and  chloride  of  lime.  It 
is  believed  that  they  produce  abortions  and  other  untoward  accidents. 

The  general  state  of  health  in  Damietta  may  perhaps  be  gauged  by  the  number  of  deaths. 

This  table  shows  the  number  of  deaths  in  the  several  years  from  1860  to  1882: 


Year. 

Deaths. 

Year. 

Deaths. 

Year. 

Deaths. 

18G0.. 

1,103 

1868... 

911 

1876. .. 

1,591 

1861 . . 

941 

1869. .. 

1,004 

1877. .. 

1,449 

1862. . 

l,50:i 

1870. .. 

929 

1878. . . 

1,259 

1863. 

1,096 

1871.. 

1,143 

1879. .. 

957' 

1864 . . 

1,093 

1872. .. 

1,230 

1880. . . 

1,237 

186-1  . 

3,747 

1873... 

1,274 

1881... 

1,112 

1866.. 

987 

1874. . . 

1,196 

1882. . . 

1,061 

1867.. 

1,120 

1875... 

1, 537 

1 

Whether  all  the  deaths  are  registered  I  am  unable  to  say.  The  above  is  the  official 
death-return.  The  healthiest  year  has  a  death-rate  of  nearly  30  per  1,000.  Some  years  have 
50  per  1,000.  The  cholera  year  of  1865  has  over  100  i^er  1,000,  and  there  were  over  100  per 
1,000  in  1883.    No  wonder  Damietta  looks  desolate. 

To  those  responsible  for  the  good  sanitary  condition  of  a  country  it  is  not  palatable  to 
have  it  asserted  that  a  disease  has  arisen  and  ravaged  the  country  from  neglect  of  duty  on 
their  part,  and  it  is  quite  to  be  expected  that  the  accused  woiild  seek  out  some  other  cause  than 
the  one  which  brings  the  blame  home  to  themselves.  The  members  of  the  Egyptian  board  of 
health  are  just  now  in  this  position,  and  naturally  enough  cling  to  the  oj^inion  that  the  recent 
cholera  was  imported,  and  that  it  spread  hj  contagion  independently  of  any  sanitary  condi- 
tions. They  believe  that  it  came  from  India.  So  far  as  importation  goes,  they  are,  I  under- 
stand, supported  in  their  views  both  by  the  French  and  German  commissioners. 

Before  stating  my  opinion  about  imj^ortation  it  may  be  useful  to  compare  the  two  epi- 
demics of  1865  and  1833  with  regard  to  time,  duration,  and  intensity. 

The  following  shows  the  deaths  in  the  ejoidemic  of  cholera  in  Damietta: 


Date. 

Deaths. 

Date. 

Deaths. 

Date. 

Deaths. 

1883. 

1883. 

1883. 

June  22  ... 

6 

July  10  .... 

52 

July  28 

3 

23... 

13 

11 

65 

20  

5 

24.... 

15 

12 

40 

30..  .. 

2 

25.... 

21 

13 

38 

31 

3 

26.... 

37 

14 

38 

Aug.  1  

6 

27.... 

113 

15 

35 

o 

28... 

101 

16 

27 

3 

29.... 

113 

17 

18 

4 

3 

30.... 

110 

18.  ... 

17 

5. 

July  1.... 

141 

19 

22 

6 

2 

130 

20 

3.... 

110 

21 

14 

H 

3 

4.... 

111 

22 

6 
8 

9 

5.... 

109 

23 

10. 

6.... 

107 

24 

16 

11 

7.... 

92 

25 

5 

12 

a.... 

88 

26 

4 

13 

1 

9.... 

53 

27 

26 
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The  two  epidemics  show  some  interesting  points  of  resemblance.  They  commenced  about 
the  same  time  of  year,  when  the  Nile  was  at  its  lowest.  They  catised  within  fire  or  six 
days  of  their  appearan'ce  over  100  deaths  a  day.  They  continued  at  a  high  death-rate  for  ten 
or  eleven  days,  and  then  they  gradually  subsided,  and  disappeared  about  the  time  when  the  Nile 
had  considerably  risen.  The  eijidemic  of  1865  lasted  fifty  days  and  destroyed  3,. 376  persons, 
and  that  of  1883  lasted  fifty-three  days  and  destroyed  1,928  persons.  The  only  material  point  of 
difference  is  that  the  epidemic  of  1883,  in  spite  of  all  its  attending  circumstances  of  filth,  diseased 
meat,  and  polluted  water,  was  actually  less  severe  than  the  previous  epidemic.  This,  however, 
may  be  accounted  for  by  the  active  measures  taken  to  clear  the  Nile  and  by  the  steps  adopted 
to  purify  the  town;  but  a  more  potent  agency,  in  my  opinion,  than  these  and  others  put 
together  was  the  earlier  and  more  rapid  rise  of  the  Nile.  It  gave  clear  and  fresh  water  to  the 
people,  in  spite  of  their  filthy  habits.  It  was  like  a  new  water  supply  granted  to  them  and 
seemed  to  have  the  almost  immediate  effect  of  staying  the  epidemic.  Whatever  may  have 
been  the  origin  of  cholera  at  Damietta,  there  is  little  doubt  its  rapid  spread  was  mainly  due 
to  the  defilement  of  the  water. 

There  seems  to  have  been  no  doubt  about  the  origin  of  the  cholera  epidemic  of  1865.  It 
was  clearly  an  importation.  That  of  1883  has  not,  however,  been  so  clearly  ascertained,  per- 
haps owing  to  the  inherent  difficulties  surrounding  the  investigation,  especially  when  increased 
by  the  political  aiid  commercial  spectacles  through  which,  unfortunately,  the  whole  question 
was  viewed  from  the  very  first. 

In  support  of  the  theory  that  in  1883  the  cholera  was  imported  either  directly  or  indi- 
rectly from  India,  two  po-sons  are  particularly  mentioned  as  being  likely  carriers  of  the  dis- 
ease into  Damietta :  (1)  Mohammed  Khalifa,  a  fireman  on  board  the  Timor  from  Bombay ; 
(2)  Ayouzi  al  Zendaia,  a  woman  trading  between  Port  Said  and  Damietta. 

When  Khalifa  was  first  put  forward  as  the  importer  of  the  disease.  Dr.  Chaffey  Bey  and 
Dr.  Ferrars  showed  very  conclusively  he  did  not  arrive  in  Damietta  until  after  the  outbreak 
had  commenced.  He  was  in  prison  at  Port  Said  on  the  day  when  the  cholera  broke  out.  The 
authorities  at  Damietta  now  state  that  some  important  facts  have  been  omitted  by  the  doctors. 
The  governor  informed  me  he  had  proof  in  his  hand  that  Khalifa  visited  the  town  immedi- 
ately on  leaving  his  ship,  and  it  was  only  after  his  return  from  Damietta  to  Port  Said  that  the 
governor  of  the  latter  town  put  him  in  prison.  According  to  a  written  statement  I  received 
from  the  governor,  Khalifa  arrived  at  Damietta  on  the  13th  or  14th  of  the  Challan,  which 
corresponds  to  the  19th  or  20th  of  June.  He  came  to  visit  his  parents,  who  reside  in  the  town, 
but  on  that  day,  not  expecting  their  son,  they  had  gone  over  to  Port  Said.  Khalifa  therefore 
went  to  a  cafd  in  Damietta,  much  frequented  by  sailors  (kept  by  Salem  el  Sandouli) ;  there  he 
got  into  trouble,  was  arrested  and  put  in  prison,  where  he  remained  iintil  his  parents  returned 
and  begged  for  his  release,  which  the  governor  granted.  After  this.  Khalifa  started  off  for 
Port  Said,  and  conducted  himself  so  noisily  in  that  town  as  to  be  arrested  and  imprisoned.  A 
few  days  after  Khalifa's  visit  to  the  cafd,  Salem  el  Sandouli  and  his  assistant  died  of  cholera; 
further,  their  deaths  occurred  on  the  same  day.  Both  men  lived  in  a  quarter  of  the  town 
where  the  cholera  first  broke  out  violently,  which  was  a  considerable  distance  from  the  cafd. 
These  are  the  facts  in  support  of  Khalifa  having  imported  the  cholera.  He  seemed  to  have 
been  fixed  upon  simply  because  he  was  the  only  one  in  Damietta  who  had  a  remote  connection 
in  Bombay.  I  made  particular  inquiries  into  the  sickness  and  death  of  the  two  cafe  men,  and 
ascertained  they  were  only  ill  one  or  two  days.  They  died  on  June  28,  i.  e.,  eight  or  nine  days 
after  Khalifa's  visit.  They  were  by  no  means  the  first  attacked  by  the  disease  in  the  quarter 
in  which  they  resided,  nor  had  Khalifa  visited  this  part  of  the  town.  On  June  22  there  were 
6  deaths  from  cholera,  on  the  23d  13  deaths,  and  more,  in  daily  increasing  numbers,  before 
either  of  these  men  took  ill.  They  were  well  while  those  around  them  were  dying  fast,  and 
they  only  became  victims  of  the  cholera  after  a  large  number  of  their  neighbors  had  suc- 
cumbed— on  the  day,  indeed,  when  there  were  101  deaths.  To  suppose  that  these  men,  even  if 
infected  by  Khalifa,  had  spread  the  disease  before  they  took  ill,  or  to  such  an  exteilt,  is  to  sup- 
pose an  impossibility.   Moreover,  Khalifa  himself  was  never  ill ;  from  all  description  given  of 
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him  he  appears  to  have  been  drunk,  and  it  is  quite  certain  he  did  not  come  from  an  infected 
ship.  Granted  here  that  there  had  been  some  facts  omitted,  and  that  Khalifa  had  visited 
Damietta  immediately  on  leaving  his  ship,  there  is  still  not  the  slightest  evidence  to  connect 
him  in  the  least  degree  with  the  epidemic. 

The  second  case  brought  forward  is  as  deficient  in  proof  as  the  first.  A  woman  named 
Ayouzi  al  Zendaia  some  years  ago  lived  with  her  mother  in  Damietta,  but,  getting  married, 
she  removed  to  Port  Said.  In  the  latter  town  she  began  business,  and  carried  coffee,  silk,  etc., 
from  Port  Said  to  Damietta,  returning  with  other  exchanged  articles  of  merchandise.  When" 
in  Damietta  she  usually  visited  the  house  of  Mohammed  Dalia.  In  this  house  lived  a  woman 
named  Fatma.  Fatma  and  Zendaia  were  great  friends,  and  on  these  visits  frequently  spent  a 
long  time  in  each  other's  company.  Fatma,  knowing  how  to  do  Syrian  cooking,  Avas  invited 
by  Ali  Markili,  a  friend,  to  a  banqiiet,  in  order  to  prepare  a  Syrian  dish.  She  went  to  the 
house  on  Tuesday,  June  19,  was  attacked  with  vomiting  and  purging  the  same  day,  and  died 
the  following  night.  Soon  afterwards  the  negress  servant  of  Ali  Markili  died  of  Cholera,  and 
in  a  few  days  the  wife  of  Ali  Markili  herself. 

The  movements  of  Zendaia  were  as  follows:  She  arrived  at  Damietta  from  Port  Said 
on  Challan  6,  which  corresponds  with  our  June  12.  She  did  not  see  the  Syrian  woman  who 
lived  in  the  same  house  until  June  16,  but  in  the  mean  time  went  over  various  parts  of  the 
town.  When  the  two  women  met  they  remaiiied  in  each  other's  company  the  most  part  of  the 
day.  On  June  20,  four  days  after  the  first  interview,  the  Syrian  woman  was  dead.  Twelve 
days  after  the  arrival  of  Zendaia,  the  wife  of  Mohammed  Dalia,  the  owner  of  the  house,  died  of 
cholera.  A  few  days  before  the  death  of  the  landlady  Zendaia  visited  her  brother,  residing  on 
the  other  branch  of  the  river  Nile,  and  two  days  after  the  visit  the  daughter  of  this  brother  is 
said  to  have  died  of  cholera.  On  June  24  Zendaia  departed  for  Port  Said,  and  three  or  four 
days  after  was  attacked  with  cholera  herself.  An  examination  of  the  register  of  deaths  gives 
some  information  bearing  on  the  above  statements.    It  shows: 

(1)  The  Syrian  woman  died  on  June  20,  registered  aciite  gastro-enteritis. 

(3)  The  wife  of  Dalia,  the  OAvner  of  the  house,  died  on  June  24. 

(3)  The  negress  servant  of  Ali  Markili  on  June  29. 

(4)  The  wife  of  Ali  Markili  on  July  1. 

(5)  The  name  of  Zendaia's  niece  could  not  be  found  in  the  register.  (Since  my  arrival  in 
England  the  date  has  been  kindly  forwarded  to  me;  it  is  put  down  as  July  15.) 

If  Fatma  was  the  first  person  attacked  with  cholera  at  Damietta,  it  is  possible  the  wife 
of  Dalia,  living  in  the  same  house,  caught  the  infection  from  her.  It  is,  however,  very  improb- 
able that  the  death  of  the  negress  servant  or  of  the  wife  of  Ali  Markili  was  due  to  Fatma's 
visit  before  she  showed  any  signs  of  illness;  but  the  deaths  were  more  probably  due  to  that 
general  catise  which  was  destroying  at  the  time  over  100  persons  a  day. 

Even  if  Fatma  was  the  first  attacked  with  cholera  in  Damietta  there  is  no  evidence  of  any 
worth  to  show  that  Zendaia  brought  the  disease  with  her,-  nor  is  it  traceable  that  any  one  else 
brought  it  to  the  house. 

As  mentioned  before,  Zendaia  herself  was  attacked  with  cholera  at  Port  Said  on  June 
27  or  28,  eight  days  after  the  death  of  Fatma.  Instead  of  Zendaia  importing  cholera  into 
Damietta,  she  became  infected  at  Damietta,  and  was  one  of  those  who  conveyed  the  cholera 
to  Port  Said. 

These  cases,  or  others  of  a  similar  kind,  do  not  explain  the  origin  of  the  epidemic;  be- 
sides, in  the  several  investigations  the  deaths  alone  have  been  considered.  Because  there  was 
one  death  distinctly  choleraic  on  June  20,  and  six  deaths  on  the  22d,  June  20  has  been 
hastily  decided  upon  as  the  first  day  in  which  cholera  appeared  in  Damietta.  My  investiga- 
tions, however,  led  me  to  a  difi:erent  opinioii,  namely,  that  cholera  was  present  in  Damietta 
before  it  ever  came  to  the  public  notice,  not  in  an  epidemic  form,  but  gradually  accumulating 
its  energy  for  the  apparently  sudden  outbreak. 

If  we  look  at  tlie  monthly  deaths  for  1882  and  1883  we  see  a  greater  number  in  the  months 
of  January,  February,  March,  April,  and  May  for  the  year  1883  than  for  1882. 
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The  excess  in  the  number  of  deaths  appears  to  be  largely  due  to  extra  bowel  cornplaints. 

It  should  be  borne  in  mind:  (1)  The  register  was  not  kept  correctly  with  regard  either  to 
entries  of  death  or  names  of  diseases.  There  were  causes  of  death  jiut  down  which  even  the 
native  doctor  did  not  comprehend.  (2)  The  case  claimed  by  the  authorities  to  be  the  first  case 
of  cholera  was  registered  acute  gastro-enteritis.  (3)  For  at  least  two  months  previous  to  June 
20  there  had  been  an  unusual  number  of  cases  marked  down  acute  gastro-enteritis. 

Besides  these  there  was  the  additional  fact  that  before  cholera  became  epidemic  an  unusual 
sickness,  consisting  mainly  of  diarrhea  and  vomiting  of  a  very  prostrating  kind,  was  preva- 
lent in  and  around  Damietta;  many  deaths  were  caused  by  it. 

There  came  to  my  notice  many  instances  of  people  having  suffered;  some  of  the  more 
trustworthy  may  be  particularly  mentioned: 

(1)  A  woman  called  Houria  Manne,  who  made  and  sold  bread,  was  on  May  4  attacked 
with  vomiting,  purging,  and  cramps  in  the  limbs.  Her  whole  body  became  unnaturally  cold, 
her  eyes  were  sunken,  and  she  was  only  able  to  speak  in  a  whisper.  The  diarrhea  and  vomit- 
ing lasted  two  days  and  then  suddenly  ceased,  but  the  woman  was  so  debilitated  as  to  be  quite 
unable  to  rise  from  bed  until  ten  days  after.  During  the  epidemic  she  saw  many  of  her  friends 
and  neighbors  attacked  with  cholera,  and  is  confident  her  illness  was  also  cholera. 

At  the  time  of  her  illness  a  young  man  was  attacked  in  a  similar  manner  in  the  same  house. 

(2)  On  May  14  a  barber  in  the  town  was  attacked  with  diarrhea,  vomiting,  and  cramp. 
He  was  taken  home,  and  it  was  several  days  before  he  recovered.  A  friend  who  was  with  him 
at  the  time  had  a  similar  attack.  The  barber's  son  died  in  the  same  month  after  a  few  days' 
illness.  The  death  was  registered  typhus  fever,  but  so  far  as  I  could  -ascertain  most  of  the 
symptoms  consisted  of  vomiting,  purging,  and  rapid  collapse. 

(3)  The  wife  of  the  servant  of  the  acting  German  consul  was  attacked  with  choleraic 
symptoms  on  June  1. 

(4)  The  servant  of  the  Austrian  consul  was  attacked  with  all  the  symptoms  of  cholera  on 
June  4.  But  if  these  and  others  which  I  have  not  mentioned  were  sporadic  cholera  cases,  why 
did  it  not  become  epidemic  at  once  ? 

The  exijlanation  appears  to  me  to  be  this  :  The  cholera  poison  was  jjresent  in  the  town, 
but  could  not  assume  an  epidemic  form  until  the  drinking  water  was  thoroughly  contaminated. 
This  happened  when  the  Nile  had  reached  its  lowest  point,  and  continued  for  the  first  few 
days  after  the  Nile  had  begun  to  rise.  The  cases  here  and  there  in  various  parts  of  the  town 
a  month  or  two  before  were  from  local  contamination  of  the  water  kept  in  the  house.  There 
may  have  been  a  few  instances  from  direct  contagion,  but  nine-tenths  appear  to  me  to  be  due 
to  some  other  cause  than  direct  contagion.  Although  the  origin  is  pushed  back  to  an  earlier 
date,  the  question  still  remains,  were  the  cases  in  the  earlier  part  of  the  year  due  to  importa- 
tion or  spontaneous  generation  ?  I  think  we  may  put  endemicity  aside.  If  the  disease  had 
been  endemic  in  Damietta,  it  had  more  opportunities  when  the  Nile  was  low  of  becoming  epi- 
demic. That  it  did  not  is  fairly  certain,  for  however  incorrectly  the  register  books  may  be 
kept,  an  epidemic  of  considerable  size  could  not  x^ass  unnoticed.  Whether  the  disease  was 
endemic  in  other  parts  of  Egypt  I  am  unable  to  say.  In  the  villages  of  Upper  Egypt,  where 
most  of  the  diseases  are  registered  as  caused  by  the  evil  spirit  —  or  devil  —  there  is  no  surmis- 
ing what  diseases  may  be  present.  I  can  not  say  I  am  much  in  favor  of  a  spontaneous  genera- 
tion, although  it  must  be  admitted,  if  ever  a  state  of  filth,  in  its  general  sense  of  pollution  of 
soil,  water,  air,  and  food,  produced  cholera,  Damietta  possessed  the  wherewithal  in  a  high 
degree.    My  time  did  not  allow  me  to  examine  this  point  as  it  deserved. 

In  regard  to  importation  there  was  one  curious  fact  which  struck  me.  Several  of  the 
sicknesses  and  deaths  from  acute  gastro-enteritis  were  amongst  devout  and  religious  people. 
Could  the  cholera  be  traced  to  some  returning  pilgrims  from  El  Hedjaz  about  December,  1882  ? 
And  this  is  more  likely  since  cholera  was  prevalent  at  Mecca  at  that  time.  If  inquiries  were 
made  in  this  direction  I  think  they  would  probably  be  crowned  with  success — unlike  those 
purporting  to  prove  the  direct  importation  of  cholera  from  India  into  Damietta  through  Port 
Said. 
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As  a  result  of  my  visit  to  Damietta  I  can  confidently  assert  that  the  cases  liitherto  brought 
forward,  whether  of  sailors  or  of  Indian  merchants  or  of  natives  bringing  cholera  into  Dam- 
ietta, fall  to  the  ground  when  strictly  scrutinized.  The  Arabs  do  not  attach  much  importance 
to  dates,  so  that  details  which  appear  conclusive  enough  to  them  do  not  bear  analysing ;  but 
though  the  cases  brought  forward  do  fall  to  the  ground,  I  am  sensilde  that  this  fact  does  not 
disprove  importation,  for  the  cholera  may  have  been  imported  in  some  other  way,  such  as  I 
have  indicated. 

The  purport  of  the  foregoing  notes  may  thus  be  summed  up  : 

(1)  The  sanitary  condition  of  Damietta  is  unusually  bad,  even  for  a  town  in  Egypt. 

(2)  The  cases  alleged  to  have  been  the  means  of  introducing  cholera  into  the  district,  upon 
examination  entirely  break  down. 

(3)  There  were  cases  occurring  with  all  the  characteristics  of  cholera  before  the  prominent 
outbreak. 

(4)  There  is  room  to  suspect  the  true  introduction  may  have  occurred  through  the  return 
of  pilgrims. 

(5)  The  endemic  origin  in  Damietta  can  not  be  well  supported  on  account  of  the  long 
interval  between  the  two  great  ej^idemics,  with  unusual  facilities  present  almost  every  year  for 
it  becoming  epidemic.  It  is  not  intended  hereby  to  deny  its  alleged  endemicity  in  the  upper 
parts  of  Egypt. 

There  is  one  important  point  forgotten  (by  the  Egyptian  governmeiit),  that  whether 
imported  or  not,  the  epidemic  assumed  its  gigantic  proportions  by  the  utter  disregard  of  clean- 
liness. A  people  that  does  not  jDrovide  for  the  safe  removal  of  its  effete  matter,  but  allows  it 
free  access  to  the  dx'inking  water,  are  practicing  habits  which  are  not  only  a  danger  to  them- 
selves but  also  to  all  Euroi^ean  nations  who  have  communication  with  them.  Quarantines, 
cordons  sanitaires,  and  other  similar  devices,  are  abused.  Except  at  the  time  of  terror  they 
are  only  partially  carried  out,  and  nothing  after  all  is  beyond  a  bribe. 

When  in  Egypt  it  was  to  me  a  matter  of  regret  to  see  other  nations,  such  as  France  and 
Germany,  send  out  scientific  medical  men  especially  to  investigate,  not  only  the  origin  of  the 
recent  epidemic,  but  the  nature  of  the  poison  or  germ,  while  England  was  content  with  clean- 
ing up  and  sending  medical  aid.  This  action  on  her  part  was  no  doubt  the  most  efficacious  at 
that  time,  but  since  she  possesses  the  largest  part  of  the  commerce  from  Egypt  and  through 
the  canal,  surely  it  was  to  her  best  interests  to  learn  exactly  how  the  epidemic  arose.  With 
knowledge  acquired  it  would  have  been  easier  to  have  prevented  another  outbreak.  Other 
nations  clamor  for  quarantine  •  a  long  quarantine  bears  no  value  in  Egypt. 

Sir  W.  G.  Hunter*  described  the  general  sanitary  condition  of  Egypt  and  the  appearance 
of  cholera  there  in  1883,  as  follows: 

Egypt  is  a  very  extensive  country.  It  extends  from  the  Mediterranean  Sea  to  the  equa- 
tor. It  is  not,  however,  this  vast  country  which  has  been  the  scene  of  the  recent  epidemic 
of  cholera,  but  rather  Egypt  proper,  which  includes  the  Delta  and  Upper  Egypt  as  high  as 
Assuan  on  the  first  cataract.  Its  area  of  cultivated  land  is  not  larger  than  Belgium.  Its 
population,  however,  according  to  the  most  recent  census  (1882)  amounts  to  0,798,280,  and  is, 
consequently,  about  one  and  a  quarter  millions  in  excess  of  that  of  Belgium.  The  soil,  which 
is  very  fertile,  is  an  alluvium,  'the  gift  of  the  Nile,'  and  is  rich  in  decomposing  organic  mat- 
ter. The  people  are  essentially  agriculturists,  and  lead  an  outdoor  life.  Manufactories, 
though  increasing,  are  comparatively  few.  It  is  almost  a  rainless  country.  At  Alexandria, 
it  is  true,  the  avei^age  rain-fall  for  the  last  four  years  has  been  about  eight  inches,  but  in  the 
interior,  of  which  Cairo  may  be  taken  as  an  example,  the  rain  is  limited  to  a  few  showers, 
which  fall  during  the  cold  months  of  the  year,  viz,  in  November,  December,  and  January. 
The  sky  is  generally  cloudless,  the  air  dry,  and  the  dews  very  heavy.  The  prevailing  winds 
are  northerly,  a  southerly  wind  beiiig  quite  exceptional.    On  looking  over  the  meteorological 
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reports  issued  from  the  Khedivial  laboratory  one  is  struck  by  the  almost  tedious  monotony 
with  which  the  northern  winds  blow  throughout  the  year. 

The  rain-fall  being  so  scanty,  the  country  is  consequently  dependent  on  the  Nile  for  its 
water  supply.  The  river  is  subject  to  periodical  inundations,  owing  to  the  heavy  rains  in  the 
equatorial  i  egions.  The  rise  of  the  river  at  Cairo  begins  about  the  end  of  June,  and  is  at  its 
highest  about  the  middle  of  September,  when  it  gradually  falls  until  it  again  attains  its  mini- 
mum level  in  June.  There  being  practically  no  rain,  the  subsoil  water  levels  must  necessa- 
rily follow  the  Nile  level,  that  is  to  say,  be  at  their  lowest  in  June,  and  at  their  highest  in 
September. 

The  larger  majority  of  the  people  drink  the  water  unfiltered,  and  generally  before  it  has 
been  allowed  time  to  deposit.  It  is  said  that  they  prefer  it  in  this  condition.  In  Cairo  the 
quality  of  the  water  supply  is  indifferent.  At  the  water-works  there  is  but  one  settling-tank, 
and  as  it  is  in  constant  use  it  can  never  be  cleaned. 

The  large  amount  of  mineral  matter  contained  in  Nile  water,  while  settling,  carries 
down -with  it  no  inconsiderable  quantity  of  the  organic  substances  held  in  suspense  in  the 
water,  and  must  lead  to  rapid  fouling  of  the  tank.  Filtration  is  elfected  by  gravel  and  sand. 
In  the  Ismalia  quarter,  that  is,  the  fashionable  quarter  of  the  city,  and  in  the  Boulac  quarter 
also,  no  attempt  is  made  to  filter  the  water,  but  it  is  supplied  as  obtained  from  the  Nile.  Close 
to  the  intakes  of  the  Cairo  water-works,  where  some  slight  efforts,  it  is  presumed,  would  be 
made  to  prevent  pollution  of  the  water,  I  have  seen  human  and  other  animal  excreta,  fresh 
and  stale,  lying  about  in  various  directions,  and  men  and  women  bathing,  and  washing  their 
soiled  clothes  in  the  river.    This  was  by  no  means  an  uncommon  sight. 

The  water  supplied  to  Alexandria,  on  the  contrary,  is  of  very  good  quality.  The  sys- 
tem, though  much  the  same  as  in  use  at  Cairo,  is  carried  out  in  a  much  more  efficient  and 
thorough  manner,  Alexandria  is  the  only  town  in  Egypt  which  possesses  a  wholesome  sup- 
ply of  water. 

The  river  and  soil  have  been  polluted  through  countless  generations,  and  the  alluvium 
is  almost  as  absorbent  as  a  sponge.  Wherever  there  is  water,  it  is  scarcely  too  much  to  say 
you  may  feel  assured  it  has  been  fouled  by  man.  The  river  is,  I  may  say,  polluted  and  fouled 
almost  from  its  source.  It  is  the  means  by  which  filth,  garbage,  and  dead  animals  of  every 
description  are  disposed  of.  Every  town  and  every  village  situated  on  its  banks  add  their 
quota  to  the  fouling  of  the  stream,  until  at  length,  when  it  has  reached  its  lowest  level  in 
June,  it  is  found,  as  at  Cairo  and  Damietta,  to  be  undergoing  putrefactive  changes;  to  present 
under  the  microscope  the  character  of  pond-water  rather  than  of  a  running  stream,  and  to 
contain  bacterioid  organisms  in  considerable  quantities. 

For  a  detailed  description,  chemical  and  microscopic,  of  the  character  of  the  water  at 
Cairo  and  Damietta,  in  June,  1883, 1  would  beg  to  refer  to  my  second  and  third  reports  to  Her 
Majesty's  Government  on  the  recent  epidemic  in  Egypt.  Mr.  Ismalum,  director  of  the  Khe- 
divial laboratory  at  Cairo,  and  Dr.  Sonsino,  in  their  report  state  that  after  July  20  bacterioid 
bodies  were  no  longer  found  in  the  water. 

As  a  specimen  of  the  quality  of  the  water  used  by  the  villages  in'  Egypt,  I  would,  in 
passing,  call  attention  to  a  report  made  to  me  by  Mr.  Honman,  one  of  the  twelve  medical  gen- 
tlemen sent  to  Egypt  by  Her  Majesty's  Government  for  service  during  the  epidemic.  This 
gentleman  was  in  charge  of  Mehallet-el-Kibir,  a  town  of  about  28,000  inhabitants,  situated  to 
the  north  of  Tanta,  midway  between  the  Rosetta  and  Damietta  branches  of  the  river.  Mr. 
Honman  states  in  his  letter,  dated  August  30,  1883:  'The  town  has  three  mosques,  the  drain 
from  one  running  through  the  town,  quite  open  and  with  3  feet  of  filth  at  the  bottom.  This 
discharges  itself  into  a  pool  of  water  at  the  back  of  the  town,  which  is  used  by  the  people  for 
domestic  purposes,  and  a,s  drinking  water  for  their  cattle.  The  other  two  mosques  drain  in  a 
like  manner  into  pools  outside  the  town,  and  they  also  are  used  by  cattle  and  for  domestic 
purposes.    The  stench  from  these  drains  can  be  smelt  all  over  the  town.' 

During  the  past  year  the  water-ways  were  more  than  ordinarily  polluted  by  carcasses  of 
cattle  which  had  died  of  typhus  being  thrown  into  them,  in  order  to  evade  a  tax  of  5  francs 
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per  head  f  oi'  their  burial,  which  the  poverty-stricken  fellaheen  were  quite  unequal  to  pay.  It  is 
notorious  that  many  of  the  fellaheen  were  reduc(3(l  to  such  straits  as  to  he  forced  to  feed  on 
the  carcasses  of  cattle  which  had  died  in  this-  way.  The  number  of  carcasses  and  portions  of 
carcasses  in  a  far  advanced  state  of  decomposition  removed  from  the  Damietta  branch  of  the 
river  amounted  to  upwards  of  1,500,  a  number  considerable  in  itself,  but  insignificant  as  com- 
pared with  the  thousands  which  must  have  been  thrown  into  the  river.  The  losses  in  cattle 
occasioned  by  the  '  epizootic '  weighed  heavily  on  the  fellaheen  and  reduced  them  to  strange 
and  curious  expedients  to  till  the  soil. 

Tlie  villages  are  collections  of  mud  hovels,  in  which,  with  the  human  family,  reside  all 
their  domestic  animals,  as  pigeons,  fowls,  asses,  goats,  and  perhaps  a  camel.  In  no  towns,  so 
far  as  I  know,  are  there  public  latrines,  except  those  belonging  to  the  mosques,  which  are  quite 
inadequate  to  meet  the  wants  of  the  people,  who  are  driven  to  the  streets,  gullies,  and  open 
si^aces  for  natural  purposes.    This  remark  applies  ec^ually  to  cities  like  Cairo  and  Alexandria. 

I  must  here  for  a  moment  interrupt  my  narrative  in  order  to  pay  a  passing  tribute  to  the 
valuable  sanitary  work  effected  by  the  executive  commissions  which  the  exigencies  of  the 
times  called  into  existence  at  Cairo  and  Alexandria. .  Shortly  after  the  epidemic  ceased  in 
the  Delta,  these  commissions  were  dissolved,  with  a  result  that  might  have  been  foreseen ; 
grossly  unsanitary  conditions  again  became  rife,  and  have  justly  called  forth  from  Mr.  Clif- 
ford Lloyd  the  severest  reflections  on  the  health  inspector  of  Alexandria  and  the  conseil  de 
sante  at  Cairo. 

In  Cairo  the  cess-pit  system  exists,  and  is  carried  out  in  a  very  inefficient  manner. 
Many  of  the  pits  are  holes  dug  in  the  sand,  which  have  never  been  emptied  or  cleaned.  More 
recently,  in  the  better  classes  of  houses,  the  pits  have  been  better  constructed,  but  their  being 
emptied  depends  much  on  '  the  caprice  of  the  landlord,  not  of  the  tenant.'  The  wooden  carts 
employed  for  the  removal  of  the  sewage  are  of  the  most  primitive  description,  and  numeri- 
cally are  quite  insufficient  for  the  purpose.  Consequent  on  there  being  no  break  of  connection, 
the  house-pipe  and  the  cess-pits  are  in  direct  communication  one  with  another. 

In  Alexandria  an  attemj^t  has  been  made  to  establish  a  sewerage  system,  but,  as  in  most 
things  Egyptian,  a  very  defective  one.  In  the  first  place,  it  is  but  partial ;  in  the  second,  it 
possesses  radical  defects  of  construction,  and  the  outlets,  some  twelve  or  more  in  number,  pour 
their  contents  onto  the  beach  directly  to  windward  of  the  city.  The  sewers  are,  moreover, 
unventilated,  such  ventilators  as  existed  having  been  sealed  up  about  five  years  j)revious 
to  my  visit  in  August  last.  The  privies  of  the  houses  are  in  direct  communication  with  the 
sewers. 

I  might  point  to  numerous  other  unsanitary  conditions,  not  in  Alexandria  and  Cairo  only, 
but  in  the  country  generally,  but  refrain  from  doing  so.  It  will  be  sufficient  to  say  that  grossly 
unsanitary  conditions  abound  everywhere,  and  there  can  be  little  doubt  that  from  their  sani- 
tary department  the  Egyptian  government  have  received  but  scant  service.  It  is  to  me  a 
source  of  much  satisfaction  to  know  that  the  conseil  de  sante  has  been  abolished,  to  be,  I  trust, 
replaced  by  an  executive  which  will  not  be  neglectful  of  its  duties  to  the  country  and  the  peo- 
ple. Under  such  conditions  as  I  have  above  faintly  endeavored  to  describe  it  is  hardly  a 
matter  of  surprise  that  bowel  disorders  should  be  very  common  and  very  fatal,  and  zymotic 
diseases  very  prevalent.  Visit  what  hospital  or  village  one  may,  one  is  struck  by  reports  of 
the  prevalence  and  fatality  of  diarrhea,  enteric  fever,  and  other  intestinal  disor^lers.  And 
that,  under  the  head  of  diarrhea,  numerous  deaths  from  cholera  lie  hidden,  I  shall  proceed  to 
show  further  on,  from  evidence  supplied  to  me  by  others  as  competent  as  myself  to  form  an 
opinion  on  the  subject.  Registration  of  disease  is  notoriously  defective  in  the  smaller  towns 
and  villages  of  Egypt.  It  is  generally  not  until  after  death,  when  it  may  perhaps  be  necessary 
to  obtain  a  permit  for  burial,  that  an  attempt  is  made  to  ascertain  the  cause  of  death,  and  even 
then,  as  a  rule,  it  is  as  often  guessed  at  as  not.  Although  the  system  be  highly  defective,  yet 
it  must  not  be  lost  sight  of  that  all  the  retuims  and  reports  agree  on  the  prevalence  and  fatality 
of  disorders  of  the  bowels.  Samanood  and  Shibin-el-Koom  were  two  towns  among  others 
which  I  visited  while  in  Egypt.    At  the  former,  from  the  1st  to  the  80th  of  June^  1883,  out  of 
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40  deaths  from  all  causes  25  were  from  diarrhea.  At  the  latter,  out  of  a  total  of  174  deaths  in 
May,  June,  and  July,  1882,  93  were  from  diarrhea;  in  May  and  June,  1883,  out  of  a  total  of  110, 
no  fewer  than  57  were  from  diarrhea.  In  Cairo,  where  registration,  though  far  from  perfect, 
is  more  reliable  than  in  the  smaller  towns  and  villages,  the  mortuary  returns  show  a  very 
high  death-rate  resulting  from  bowel  disorders.  It  will  be  observed,  from  the  mortuary  tables 
of  that  city  for  1881  and  1882,  which  are  placed  before  them,  that  in  the  former  year,  out  of  a 
total  death-rate  of  14,579,  or  39.67  per  mille,  there  were  1,097  deaths  from  gastric  and  typhoid 
fever,  or  7.5  per  cent.;  ],889  from  dysentery,  or  12.9  per  cent.;  1,902  from  gastric  catarrh,  or 
13^  per  cent.;  that  in  the  latter  year  (1882),  out  of  a  total  death-rate  of  17,290,  or  46.98  per 
mille,  the  death-rate  from  the  same  causes  w^as  10  per  cent.,  13f  per  cent.,  and  15  per  cent, 
respectively — a  startling  mortality  as  compared  with  a  city  like  Bombay,  for  example,  where 
the  death-rate  from  all  causes  for  1881  amounted  to  27.87  fjer  mille,  and  from  bowel  complaints 
a  rate  of  2. 59  per  mille. 

Typhus  fever  is  far  from  being  uncommon,  and  in  1883,  I  have  reason  to  believe,  pre- 
vailed to  some  extent  in  the  towns  and  villages  of  the  Delta.  In  the  returns  for  Cairo  for  the 
years  1881  and  1882,  previously  referred  to,  35  and  46  deaths  respectively  are  registered  from 
this  cause.  Little  aid  need  be  looked  for  from  examination  of  the  hospital  registers  of  the 
smaller  towns  and  villages,  as  in  the  majority  of  instances  the  medical  officers  are  incapable 
of  differentiating  between  tyj)hus  and  typhoid  types  of  fever;  and  under  the  latter  heading 
many  examj)les  of  the  former  would  not  unlikely  be  found. 

The  recent  war,  too,  not  improbably  exercised  a  peculiar  influence  in  the  general  insalu- 
brity of  the  country.  Relatively,  however,  to  other  existing  conditions,  this  influence  could 
not  have  been  considerable.  The  campaign  was  a  very  short  one;  its  main  operations  were 
conducted  in  the  desert — between  Ismalia  and  the  Delta — outside,  as  it  were,  of  the  country. 
The  men  composing  the 'Indian  Division  of  the  Egypt  Expeditionary  Force' were  a  picked 
body;  and  Deputy  Surgeon-General  Colvin  Smith,  C.  B.,  principal  medical  officer  with  the 
force,  in  his  report  of  the  expedition,  states  that  the  fighting  men  and  followers  were  remark- 
ably 'healthy;'  that  it  was  not  until  they  had  been  resident  in  Cairo  that  their  health  began 
to  suffer  from  diseases  common  to  the  country,  as  diarrhea  and  enteric  fever,  both  of  which 
diseases  he  seems  to  regard  as  endemic  in  the  city.  From  diarrhea,  he  states,  almost  every 
officer  suffered  while  at  Cairo,  and  some  very  severely. 

There  have  been  in  EgjqDt,  since  1831,  no  fewer  than  five  epidemics  of  cholera,  exclusive 
of  that  of  1883.  The  fii'st  broke  out  in  July,  1831;  the  second  on  June  24,  1848;  the  third  on 
July  25,  1850;  the  fourth  on  June  24,  1855;  the  fifth  on  June  11,  1865.  The  last,  according  to 
official  reports,  claimed  61,192  victims — ft  number.  I  imagine,  much  understated,  unless  regis- 
tration was  more  efficient  than  it  was  during  last  year. 

I  am,  I  regret  to  say,  unable  to  give  the  loss  in  population  caused  by  the  recent  epidemic, 
as  the  returns  are  not  made  up.  The  authorities  are  waiting  until  the  disease  has,  I  presume, 
ceased  to  exist.  Now,  however,  that  public  attention  has  been  directed  to  the  matter,  I  fear 
some  considerable  time  must  elapse  ere  the  report  be  published.  The  disease  clings  to  the 
country — hceret  lateri  letalis  arundo — even  as  in  years  gone  by;  but  its  presence  now  is  recog- 
nized and  acknowledged,  a  marked  advance  in  sanitary  politics  in  Egypt,  and  it  is  to  be  hoped 
of  good  augury  for  the  future.  Better  far  an  open  enemy,  whose  attacks  can  be  met,  than  a 
hidden  foe,  who,  invisible,  deals  his  death  blows  with  an  unsparing  hand  and  creates  a  wail 
through  the  length  and  breadth  of  the  land. 

Having  thus,  however  imperfectly,  and  in  as  concise  a  manner  as  possible,  endeavored  to 
describe  the  chief  physical  features  of  the  country,  its  gross  unsanitary  conditions,  and  its 
more  prevalent  diseases,  I  think  that  it  will  be  admitted  that  never  was  there  a  country  more 
ripe  for  an  outbreak  of  epidemic  disease,  such  as  cholera,  than  Egypt;  and  yet  Egypt  itself 
was  apparently  astounded  when  it  was  announced  that  cholera,  or  plague,  had  broken  out  at 
Damietta  on  June  22,  1883.  Iip.mediately  the  report  reached  Cairo  a  commission  was  deputed 
to  investigate  the  matter.  The  commission  arrived  at  Damietta  on  June  24,  and  reported  that 
the  disease  was  cholera,  but  found  it  impossible  to  come  to  any  conclusion  as  to  its  genesis. 
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*  La  Commission  se  trouve  dans  I'inipossibilitd  d'dtablir  la  genese  du  cliolera-dpiddmique  de 
Damietta.' 

Dr.  Flood,  physician  to  the  hospital  at  Port  Said,  believed  (Drs.  Chaffey  Bey  and  Fer- 
rari state  in  their  report,  to  be  referred  to  presently)  that  he  had  found  the  key  to  the  enigma, 
and  reported  on  July  5  to  Salim  Pasha,  the  president  of  the  conseil  de  sante,  that  the  dis- 
ease had  been  imported  by  Mohammed  Khalifa,  a  stoker  belonging  to  the  Timor.  This  state- 
ment of  Dr.  Flood's  has  justly  come  to  be  looked  on  as  incorrect,  and,  shortly  after  it  was  put 
forward,  was  effectually  disposed  of  in  a  telegram  from  Sir  E.  Malet  to  Her  Majesty's  Govern- 
ment, dated  Cairo,  July  11,  1883,  which  was  as  follows: 

"  Mohammed  Khalifa,  for  some  years  inhabitant  of  Port  Said,  shipped  as  fireman  on  board 
steamer  Timor.  Made  voyage  to  Bombay,  returning  18tli  ultimo;  all  on  board  in  perfect 
health.  Obtained  discharge  at  Port  Said,  and  commenced  course  of  drunkenness  and  excess. 
This  continued  for  four  days,  when  he  was  imprisoned  by  governor  of  Port  Said,  and  finally 
expelled  by  that  official  on  23d  ultimo,  and  arrived  at  Damietta  on  24th,  when  he  recommenced 
same  course  of  excess  on  25th.  He  is  now  at  liberty,  and  apparently  in  perfect  health.  This 
disposes  of  theory,  as  epidemic  broke  out  at  Damietta  on  22d." 

The  next  inquiry  into  the  origin  of  the  epidemic  was  carried  out,  under  the  instructions 
of  the  quarantine  board,  by  Dr.  Ahmet  ChafiPey  Bey  and  Dr.  Salvatore  Ferrari;  they  are  both 
medical  officers  of  experience  and  of  high  standing  in  their  profession.  That  report  is  dated 
Damietta,  July  24,  1883,  and  will  be  found,  in  extenso,  in  my  second  report  to  Her  Majesty's 
Government.  These  two  gentlemen,  firmly  convinced  of  the  importation  of  the  disease, 
expected  to  obtain  a  confirmation  of  their  views.  Instead  of  this,  after  careful  and  patient 
investigation,  they  were  forced  to  the  conclusion  that  the  disease  had  not  been  imported,  and 
that  there  existed,  in  the  deplorable  unsanitary  condition  of  Damietta  itself,  sufficient  cause, 
in  their  opinion,  for  the  origin  and  development  of  the  disease. 

Its  importation  into  the  country  has,  also,  I  believe,  been  assigned  to  the  Indian  contin- 
gent during  the  war.  I  have,  however,  never  seen  this  hypothesis  formulated.  This  absurd 
opinion  would  seem  to  have  had  its  origin  in  the  representation  made  by  M.  Fauvel,  inspector- 
general  of  sanitary  services  under  the  French  Government,  of  the  danger  which  he  conceived 
would  arise  to  the  French  troops,  which  it  was  then  expected  would  be  sent  to  Egypt,  from 
their  association  with  the  troops  coming  from  India.  As  the  contingency  happily  never 
occurred,  it  is  not  possible  to  say  whether  M.  Fauvel's  doleful  foreboding  would  have  been 
realized  or  not.  Whether  this  opinion  of  M.  Fauvel's  had  been  twisted  to  serve  the  purposes 
of  those  who  believe  in  the  importation  of  the  disease  into  Egypt,  I  am  scarcely  prejjared  to 
say.    Be  that  as  it  may,  the  subject  has  been  allowed  to  drop. 

The  last  importation  theory  which  has  been  advanced  is  one  by  Dr.  Mahd,  delegate  of 
the  French  Government,  viz,  that  it  has  been  introduced  by  coal  trimmei's  and  stokers 
employed  on  board  steamers  running  between  Bombay  and  Port  Said.  The  ingenuity  and 
vagueness  of  this  allegation  will  be  at  once  apparent.  The  subject  is  being  investigated  by 
Her  Majesty's  Government.  The  inquiry  is  likely  to  be  a  protracted  one,  but  that  Dr.  Mahe's 
views  will  share  the  fate  of  those  which  have  preceded  them,  I,  for  one,  can  not  for  a  moment 
doubt.  The  necessity  for  any  investigation  seems  to  me  doubtful,  considering  that  conditions 
already  existed  in  abundance  in  the  country  itself  to  account  for  the  origin  and  diffusion  of 
the  epidemic,  not  in  the  Delta  alone,  but  also  in  towns  and  villages  in  Upper  Egyjat,  far 
removed  from  the  line  of  traffic  between  Egypt  and  India.  Dr.  Couvidon,  a  French  physician 
resident  at  Port  Said,  in  a  report  addressed  to  the  French  consul,  dated  August  1,  1883,  says 
it  is  not  easy  to  determine  the  exact  motives,  either  individixal  or  general,  which  attribiite  the 
epidemic  to  importation.  Be  that  as  it  may,  the  fact  remains  that  nameless  Bombay  mer- 
chants, and  phantom  ships  full  of  merchandise,  have  been  conjured  up,  and  are  said  to  have 
brought  the  cholera  from  India  to  Damietta  direct,  without  leaving  any  trace  behind  them  at 
Suez  and  Zagazig.  '  •  I  affirm  and  I  j)rove  that  the  present  epidemic  can  not  have  been  imported. " 
In  the  preface  to  his  report.  Dr.  Couvidon  says  he  bases  his  opinion  on  numerous  thoughtful 
observations  made  during  eighteen  years'  residence  at  Port  Said. 
S.  Mis.  92  3 
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I  have  introduced  only  what  Dr.  Hunter  related  concerning  hygienic  conditions.  The 
facts  which  he  brings  to  the  support  of  his  assertion  that  cholera  could  not  have  been  imported 
into  Egypt  in  1883  from  India  because  it  has  been  endemic  in  Egypt  since  1865  are  simply 
more  or  less  isolated  and  rare  cases  of  cholera  nostras,  which  Dr.  Hunter  regards  as  essentially 
identical  with  true  Asiatic  cholera,  and  I  do  not  deem  it  worth  while  to  cumber  this  report  by 
reproducing  them. 

An  editorial  in  the  London  Lancet  of  January  19,  1884,  thus  commented  on  the  peculiar 
views  which  Hunter  advanced  concerning  the  nature  of  cholera  and  the  origin  of  the  epidemic 
in  Egypt  of  1883: 

The  paper  which  Surgeon-General  Hunter  read  before  the  Epidemiological  Society  on 
the  9th  of  January  embodied  the  conclusions  at  which  he  had  arrived  as  to  the  causes  of  the 
epidemic  of  cholera  in  Egypt  in  1883.  Dr.  Hunter  has  no  hesitation  in  assuming  that  cholera 
is  not  a  contagious  disease,  and  he  entirely  disbelieves  in  the  existence  of  anything  that  can 
be  called  a  specific  cholera  germ.  These  views  not  only  gave  a  strong  tinge  to  all  he  had  to 
say  about  causation,  but  they  also  appeared  to  have  had  a  marked  influence  on  the  character 
of  the  investigation  which  he  had  carried  out.  Indeed,  after  dealing  with  the  question  of 
importation,  simply  to  show  that  under  the  circumstances  which  existed  in  Egypt  no  such 
source  of  origin  can  be  entertained,  he  stated  that,  being  one  of  those  who  do  not  believe  in 
the  contagiousness  of  cholera,  and  who,  therefore,  did  not  look  for  a  specific  entity  or  germ, 
or  for  its  importation  into  a  country,  in  order  to  account  for  the  development  and  spread  of 
the  disease,  he  had  turned  his  attention  to  the  country  itself  in  his  search  for  a  cause  of  the 
epidemic  outbreak.  This  sentence,  which  we  have  reproduced  as  accurately  as  possible,  will 
be  regarded  by  many  as  embodying  a  confession  that  the  inquiry  was  approached  with  a  very 
strong  bias  adverse  to  the  views  which  are  very  generally  entertained  in  this  country  as  to  the 
etiology  of  cholera,  and  it  will  require  a  strong  array  of  facts  capable  of  standing  the  test  of 
the  closest  criticism,  in  order  to  remove  this  impression. 

J.  A.  S.  Grant  Bey,  M.  D.,  of  Cairo,  communicated  to  the  Albany  Medical  Annals  the 
following  report  on  the  cholera  epidemic  in  Egypt  in  1883: 

An  epidemic  of  true  cholera,  such  as  is  prevalent  in  India,  broke  out  suddenly  at  Dami- 
etta  on  June  23,  1883.  This  was  verified  by  a  commission  of  medical  men  sent  by  the  govern- 
ment to  Damietta  on  June  24.  I  was  a  member  of  that  commission.  The  disease  spread 
rapidly  from  town  to  town,  following  the  tracks  of  communication,  more  markedly,  however, 
by  river  and  railway.  An  attempt  was  made  to  confine  the  disease  to  the  different  towns 
where  it  appeared,  partly  by  isolating  the  towns  infected  and  partly  by  isolating  individual 
houses.  Under  the  pressing  circumstances  of  the  case,  whatever  measures  were  decided  on 
had  to  be  carried  out  quickly;  hence,  no  doubt,  some  inconvenience  was  experienced  by  those 
confined  within  the  cordons  sanitaires,  because  the  whole  machinery  of  communication  was 
suddenly  thrown  out  of  order,  and  it  took  some  time  before  arrangements  could  be  made  for 
passing  food,  etc. ,  throiigh  the  cordons. 

I  am  not  in  a  position  to  assert  that  the  cordon  sanitaire  was  the  proper  measure  to 
adopt,  because  of  the  impossibility  of  making  it  perfect.  I  would  only  make  tliis  remark, 
that,  in  1865  a  cholera  epidemic  commenced  at  Alexandria  on  June  11  and  reached  Cairo  on 
the  17th  of  the  same  month  {i.  e.,  after  six  days).  No  sanitary  measures  of  any  kind  were 
then  adopted,  and  at  the  end  of  the  epidemic  61,000  deaths  were  registered  from  cholera  alone. 
This  time  the  epidemic  commenced  at  Damietta  on  June  22,  but  it  did  not  reach  Cairo  till  July 
15  {i.  e.,  after  twenty-three  days),  although  Alexandria  and  Damietta  may  well  be  compared 
together  as  being  in  daily  railway  communication  with  Cairo.  The  conclusion  to  be  drawn 
from  this  is  that  even  imperfect  cordons  retard  the  progress  of  the  malady,  thus  giving  time 
for  other  towns  to  make  sanitary  preparations  for  the  approaching  disease. 

Notwithstanding,  however,  the  amount  of  energy  displayed  in  burning  down  the  filthy 
quarters  of  towns,  in  establishing  cordons  scinitaires,  in  the  free  use  of  disinfectants,  and  in 
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employing  extra  English  and  Indian  experience,  the  sum  total  of  the  deaths  from  cholera  dur- 
ing the  epidemic  amounts  to  upwards  of  56,000. 

It  follows  from  this  that  everything  in  the  country  was  more  or  less  upset  for  nearly  two 
months,  with  the  result  of  obtaining  a  mortality  of -4,000  less  than  the  epidemic  of  1SG5,  when 
trade  was  not  in  any  way  interfered  with  by  sanitary  measures.  This  is  a  scientific  victory, 
but  a  gain  at  a  fearful  cost  to  the  state.  Probably  before  another  epidemic  of  this  kind  occurs 
methods  of  stamjiing  out  the  disease  will  be  discovered  that  will  permit  of  free  intercourse 
between  infected  and  non-infected  places  without  endangering  the  public  health.  In  the  mean 
time,  however,  science  can  not  be  blamed  for  suggesting  measures  that  ought  to  be  successful 
(if  properly  executed),  even  in  an  unsanitary  and  half-civilized  country,  while  an  epidemic 
is  raging;  and,  in  such  a  country,  the  measures  to  be  adopted  to  prevent  the  spread  of  an 
epidemic  must  necessarily  be  different  from  those  that  are  perfectly  applicable  to  a  country  in 
a  good  sanitary  condition.  Who  would  stand  near  and,  unconcernedly,  allow  a  lighted  torch 
to  be  applied  to,  or  even  brought  into  close  proximity  to,  a  mound  of  gunpowder  ?  Of  course 
one  may  say,  "If  the  near  approach  of  the  torch  can  not  be  prevented,  why  not  remove  the 
powder  ?  Is  it  an  impossibility  ?  "  Well,  to  remove  it  en  masse  is  quite  impossible,  and  there 
is  no  denying  that  as  long  as  any  of  it  remains  there  is  danger  of  an  explosion.  While  it  is 
being  cleared  away,  therefore,  measures  must  also  be  put  into  execution  for  extinguishing 
every  spark  that  may  come  within  reach  of  the  explosive  matter. 

If  the  measures  of  the  much-maligned  sanitary  board  had  been  executed  by  the  govern- 
ment that  retains  the  executive  in  its  own  hands,  I  do  not  hesitate  to  say  that  the  last  epidemic 
spark  would  have  fallen  comparatively  harmless  on  clean  and  well-ordered  towns  and  vil- 
lages of  Egypt.  As  it  so  happens,  however,  it  has  fallen  on  nothing  but  explosive  material, 
which  is  in  overabundance  throughout  the  length  and  breadth  of  the  land.  The  different 
routes  followed  by  this  epidemic  clearly  prove  that  the  germ  of  the  disease,  whatever  the  nature 
of  it  may  be,  is  not  carried  by  the  wind  as  a  living,  active  agent,  else  we  should  have  had  the 
malady  invading  Cairo  long  before  it  made  its  appearance  there,  for  the  wind  was  steadily, 
day  by  day,  blowing  directly  from  Damietta  towards  Cairo.  We  find,  however,  that  before 
the  malady  reached  Cairo  it  had  gone  as  far  east  as  Port  Said  and  as  far  west  as  Alexandria; 
and  it  actually  broke  out  at  Geezek  before  it  came  to  Cairo,  and  at  Siout  before  it  showed 
itself  at  Benisouef.  This  militates  against  the  lines  of  communication,  and  especially  the 
railway,  which  transfers  infected  persons  and  things  in  a  remarkably  short  space  of  time  from 
one  district  to  another.  The  important  question,  therefore,  comes  to  be  whether  some  sani- 
tary measure  might  not  be  carried  out  successfully  that  would  permit  of  the  running  of  trains 
as  usual  without  being  prejudicial  to  the  public  health.  I  have  hinted  above  that  such  meas- 
ures have  already  been  submitted,  from  time  to  time,  for  the  approval  of  the  government  by 
the  sanitary  board,  but,  whether  approved  or  not,  the  government  has  not  carried  them  into 
effect. 

There  can  not  be  the  shadow  of  a  doubt  that  the  cholera  was  brought  to  Boulaq  from 
an  infected  district,  for  in  my  medical  register  there  is  rather  a  decrease  than  an  increase  of  the 
diseases  allied  to  cholera  up  to  July  15,  when  the  epidemic  manifested  itself  in  Cairo  and  Boulaq, 
and  the  death-rate  from  general  diseases  was  also  lower  than  the  death-rate  of  the  previous 
year  at  the  same  time.  This,  I  understand,  was  also  true  of  Damietta  up  to  June  22,  when  the 
cholera  suddenly  declared  itself  there,  clearly  proving  that  wherever  the  malady  came  from 
originally,  it  Avas  certainly  imported  into  Damietta,  a  town  that  proves  to  be  the  rendezvous 
of  thousands  of  Arab  firemen,  whose  sole  business  is  to  get  employed  on  steamers  sailing  be- 
tween Port  Said  and  India,  and  who,  whether  there  be  a  quarantine  or  not,  on  their  return 
voyage  are  allowed  to  go  on  shore,  or  do  so  by  stealth  at  No.  3  Kilometer  Station,  which  is  in 
direct  communication  with  Damietta  by  ferry-boats. 

A  good  example  of  the  transmissibility  of  the  disease  by  human  intercourse,  and  of  the 
immunity  of  a  town  from  a  second  attack  during  the  course  of  the  same  epidemic,  is  furnished 
by  the  following  narrative:  Several  native  merchants  from  a  town  called  Codiya,  in  the  Siout 
district.  Upper  Egypt,  about  360  miles  from  Alexandria,  spent  fifteen  days  in  Alexandria  on 
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business  while  there  were  still  some  cases  of  cholera  there,  but  long  after  the  epidemic  had 
ceased  in  other  parts  of  the  country.  Their  voyage  home  was  by  boat,  and  it  occupied  about 
sixteen  days.  On  the  way  they  touched  at  many  of  the  towns,  and  one  of  their  ntimber  who 
had  died  of  cholera  on  board  the  boat  w-as  buried  at  a  village  named  Fuah.  But  not  till 
they  reached  Codiya  (a  village  that  had,  up  till  then,  escaped  the  cholera)  did  the  germ  they 
brought  with  them  find  a  congenial  virgin  soil  for  propagating  itself,  when  a  slight  ej)idemic 
raged  there  for  several  days  and  then  died  out. 

My  railway  medical  registers,*  being  very  accurately  kept,  have  proved  to  be  of  consid- 
erable value  in  deciding  for  the  non-endemicity  of  cholera  in  Egypt. 

The  following  is  a  table  extracted  from  the  medical  register  of  Egyptian  railways  and 
telegraphs,  extending  from  Jamiary  1,  1878,  to  October  31,  1883,  Cairo  division,  about  3,000 
employ (5s,  nearly  2,000  of  whom  are  engaged  at  the  railway  works,  Boulaq,  and  for  the  most 
part  live  at  Boulaq.  They  are  all  of  the  male  sex,  and  above  puberty.  The  other  1,000  are 
distributed  over  Lower  Egypt. 


Condensed  table  from  January,  1878,  to  October  31,  1883. 


Years. 

Diarrhea. 

Dysentery. 

Typhoid. 

Dengue. 

Cholerine. 

Cholera. 

Total 
number  of 
patients. 

1878  

15 
19 
19 
9 
11 
24 

30 
34 
43 
31 
54 
31 

7 
7 
6 
5 

li 

27 

2 

794 
1,169 
1,462 
873 
985 
1,192 

1879  

1880  

336 
r46 
97 
218 

1881  

1882  

1 

1883  

68 

In  the  above  table,  extending  over  nearly  six  years,  there  are  97  cases  of  diarrhea  and 
223  cases  of  dysentery,  amongst  6,475  patients,  but  not  one  of  these  is  registered  as  fatal;  .on 
the  contrary,  they  all  average  only  a  few  days  off  duty.  It  must,  however,  be  noted  that  all 
these  cases  are,  as  a  rule,  uncomplicated,  the  most  serious  comjolications  in  any  case  being  hem- 
orrhoids. When  diarrhea  or  dysentery  has  set  in  as  a  secondary  and  fatal  symptom,  the 
cause  of  death  has  been  registered  under  the  primary  disease.  Hence,  in  abscess  of  the  liver 
terminating  by  a  fatal  dysentery,  or  in  phthisis  ending  by  a  fatal  diarrhea,  the  cause  of  death 
is  assigned  to  abscess  of  the  liver  or  to  phthisis,  as  the  case  may  be.  The  ordinary  ancompli- 
cated  diarrheas  and  dysenteries  amongst  the  grown  up  population  of  Egypt  can  not  therefore 
be  considered  very  fatal. 

From  January  1,  1878,  to  July  15,  1883,  a  period  of  five  years  and  a  half,  there  were  only 
3  cases  registered  as  cholerine  {i.  e.,  purging  and  vomiting  with  cramps)  amongst  6,000  sick 
employes,  most  of  whom,  being  of  the  lowest  class,  would  be  the  first  to  be  affected  by  any 
endemic  disease.  Two  of  these  cases  happened  at  Boulaq  in  August,  1878.  Both  were  Arabs, 
and  the  one  was  unfit  for  duty  for  four  days,  Avhile  the  other  was  off  duty  only  one  day.  The 
third  case  was  a  French  driver,  not,  however,  at  Cairo,  but  at  Alexandria.  He  was  ill  only 
a  few  hours,  and  resumed  duty  after  two  days. 

There  having  been  only  two  cases  of  cholerine  at  Boulaq  in  1878,  and  no  more  cases  there 
(having  a  similar  nature)  till  July  15,  1883,  when  epidemic  cholera  broke  out,  affords  sufficient 
proof  that  cholera  is  not  endemic  in  Egypt. 

Gaffkyf  thus  described  the  sanitary  condition  of  Port  Said,  Ismalia,  and  Suez,  and 
the  presence  of  cholera  there  in  1883: 

When  Suez  was  attacked  by  cholera  in  1859  she  had  only  5,000  inhabitants,  and  Port  Said 
and  Ismalia  were  barren  wastes  of  sand. 

*  Dr.  Grant  Bey  was  senior  surgeon  to  the  adrainistration  of  railways,  telegraphs,  and  port  of  Alexandria^ 
\  Report  on  cholera  by  the  German  cholera  coinniission,  1887,  loc.  cit. 
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The  greatest  difficulty  with  which  Suez,  as  well  as  Port  Said  and  Ismalia,  had  originally 
to  contend  was  a  supply  of  fresh  water.  This  was  somewhat  lightened  when  in  1863  the 
Ismalia  Canal  reached  Ismalia  and  was  extended  to  Suez,  and  a  pipe  was  laid  from  Ismailia 
to  Port  Said,  thus  securing  a  sufficient  supply  of  fresh  water,  and  opening  the  way  for  their 
unhamjiered  development  Avhich  in  18(39  followed  the  opening  of  the  Suez  Canal.  At  the  time 
of  the  outbreak  of  the  epidemic  in  1883  the  number  of  inhabitants  in  these  cities  was  as 
follows: 


Description. 

Port  Said. 

Ismalia. 

Suez. 

Native  population  

Foreign  population  

Total  

11,176 
5,989 

2,393 
943 

9,976 
1,190 

17, ICO 

3,336 

11,166 

Note. — From  Dr.  Engel's  Essai  de  statistique  sanitaire  de  I'figypt,  1885;  the  numbers  are  based  on  the  census  of  1882. 

With  respect  to  tlie  character  of  the  Arabic  quarter  of  these  cities,  a  similar  state  of 
affairs  is  to  be  found  in  each.  Filth  and  uncleanness  in  the  houses  and  upon  the  streets  is 
revolting  and  is  constant  among  the  poor  Arabic  population. 

Latrines  are  only  to  be  seen  in  the  European  houses.  The  natives  dig  a  pit  (or  trench) 
several  feet  deep,  in  the  courts  of  their  houses,  which  they  cover  with  wood.  These  pits 
become  gradually  filled;  they  are  at  long  intervals  emptied  at  night  and  the  contents  are 
removed  to  the  fields  outside  of  the  town.  Naturally  all  of  th,e  houses  have  not  a  court  suf- 
ficiently large  for  the  existence  of  such  a  pit,  as  the  filthy  streets  indicate. 

In  Suez  the  same  general  conditions  hold,  although  some  few  houses  are  furnished  with 
underground  drains  for  the  removal  of  waste  water,  yet  the  greatest  part  of  the  oflfal  is 
simply  thrown  upon  the  ground.  Various  inhabitants  have  pits  several  meters  deep  con- 
structed at  the  back  of  their  houses,  and  lined  with  bottomless  casks  to  prevent  the  sand  from 
caving  in.  Into  these  pits  the  dirty  water  is  conducted;  the  level  of  the  surface  of  the  fluid 
contents  rises  and  falk  with  the  tide.  A  clean  state  of  the  soil  is,  therefore,  out  of  the  qiiestion 
in  each  of  the  three  cities.  With  respect  to  the  mode  of  life  of  the  natives,  it  differs  in  no 
respect  from  that  of  other  Arabic  localities. 

These  three  cities  suffered  from  cholera  in  1883  in  a  different  degree.  Ismalia  from  the 
33d  of  July  to  the  14th  of  August  lost  56,  or  16.8  per  1,000  of  her  inhabitants  by  the  disease. 
Then  followed  Suez  with  53  dead  from  the  23d  of  July  to  the  27th  of  August,  or  4.7  per  1,000 
of  inhabitants;  whilst  in  Port  Said,  in  spite  of  the  proximity  to  Damietta  and  in  spite  of  its 
location  between  two  infected  places,  and  also  in  spite  of  the  intercourse  imperfectly  inter- 
rupted by  the  cordons,  only  8  persons,  or  0.45  per  1,000  of  the  inhabitants,  were  carried  off  by 
the  plague,  and  this  happened  between  the  27th  of  June  and  the  4th  of  July.  The  majority  of 
deaths  occurred  in  people  who  were  previously  infected  in  Damietta,  so  that  Port  Said  itself, 
notwithstanding  repeated  introduction  of  the  disease,  remained  almost  immune. 

In  view  of  these  differences  between  the  three  cities,  it  is  interesting  that  with  respect  to 
the  mode  of  water-supply  there  also  exist  striking  differences,  if  the  Ismalia  Canal  is  taken 
into  consideration.  The  water  of  Ismalia  is  liable  to  be  polluted  with  human  excrement,  for 
the  fresh -water-course,  after  passing  very  near  the  Arabic  quarter,  flows  immediately  by  the 
city.  The  Arabic  population  draAvs  its  water  directly  out  of  the  canal.  Furthermore,  a 
number  of  towns  and  villages  are  located  along  the  banks  of  the  canal  above  Ismalia,  for 
which  reason  the  water  can  easily  become  infected  and  Ismalia  be  thereby  jilaced  under  those 
conditions  which  in  fact  are  found  so  common  in  Egypt. 

The  fresh  water  is  further  conducted  as  far  as  Suez.  On  its  long  course  through  the 
desert  only  a  few  small  stations  of  the  Suez  Canal  Company  are  situated,  but  large  villages, 
such  as  are  found  above  Ismalia,  are  no  longer  located  along  its  banks.  It  seems,  therefore, 
that  a  new  infection  of  the  water  during  its  course  to  Suez  is  not  very  probable,  and  that  the 
latter  city  is  placed  under  more  favorable  conditions  than  is  Ismalia.  The  canal  empties  into 
the  sea  above  Suez,  and  its  distance  from  the  latter  is  considerable.    The  poor  people  draw 
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their  water  in  small  quantities  directly  from  the  canal,  and  it  is  thus  exposed  to  a  certain 
amount  cf  pollution.  Many  houses  in  Suez  are  supplied  from  the  reservoir,  which  is  located 
directly  upon  the  canal,  with  unfiltered  water  conducted  through  iron  pipes,  but  at  a  very 
considerable  cost.  As  in  Cairo,  so  in  Suez,  small  fish  come  through  the  jDipes.  The  poorer 
people  are  supplied  from  water-skins  on  camels  and  from  casks  upon  small  carts.  The  drink- 
ing water  of  the  inhabitants  is  usually  first  settled  in  the  large  porous  jars  used  throughout 
the  whole  of  Egypt,  the  so-called  'sirs,'  for  it  is  cloudy  and  deposits  a  large  quantity  of  slime. 

The  su]3ply  of  Port  Said  with  fresh  water  is  not  by  an  open  canal,  but  through  iron  pipes 
from  the  great  water-works  of  Ismalia.  The  reservoir  in  Port  Said,  the  so-called  Chateau 
d'eau,  which  is  filled  with  this  supply,  is  sufficient  for  the  need  of  Port  Said  for  three  days, 
and  the  inhabitants  are  thus  protected  from  a  water  famine  in  case  of  a  break  in  the  pipes. 
Under  these  circumstances  the  contamination  of  the  water  supply  of  Port  Said  by  cholera 
dejecta  is  possible  only  in  so  far  as  this  may  happen  in  Ismalia.  That  the  infecting  material 
may  be  still  active  when  it  reaches  Port  Said  is,  as  experiments  concerning  its  nature  shoAv, 
not  very  probable.  It  may  be  remarked  in  this  connection  that  of  the  three  cities  in  question 
Port  Said  was  least  affected  and  Ismalia  most  affected  with  cholera,  and  that  this  corresponded 
to  the  relative  danger  of  infection  of  the  water,  which  was  greatest  in  Ismalia  and  least  in 
Port  Said. 

It  may  be  further  mentioned  here  that  also  this  unfiltered  Nile  water  is  supplied  to  the  ships. 

We  are  also  indebted  to  Gaffky*  for  the  following  account  of  the  drainage,  water  supply, 
and  sanitary  condition  of  Alexandria  in  his  remarks  on  the  cholera  in  that  city: 

According  to  Sanitary  Inspector  Dr.  Schiess,  there  were  231,396  inhabitants  in  1882,  of 
whom  187,703  were  Egyptian  and  49,693  were  European  and  foreign. 

In  contrast  to  the  new  port,  which  is  inhabited  by  the  foreigners' and  presents  an  European 
appearance,  is  that  portion  of  the  city  occupied  by  the  poor  Arabic  inhabitants,  consisting  for 
the  most  part  of  collections  of  dirty,  low  houses  and  huts,  permeated  by  narrow,  irregular 
streets. 

Here  are  found  many  conditions  which  are  in  no  respect  better  than  those  of  Damietta. 

Of  the  first  quarter  (Raz  el  Tin),  in  which  the  vice-regal  palace  is  located,  the  "  Rapport 
de  la  commission  extraordinaire  d'hygifene  d' Alexandrie  sur  des  travaux  pendant  I'dpiddmie 
cholereique  de  1883  (Caire,  1884),"  speaks  as  follows  : 

In  the  interior  of  the  quarter  one  met  at  every  step  and  in  all  directions  ofPal  and  excre- 
ment of  divers  age  and  origin.  The  ,  streets  were  filled  with  sweepings  and  flooded  with  water 
which  had  been  used  in  the  houses  and  thrown  from  the  door  or  terrace. 

Often  by  the  side  of  some  houses  of  fine  appearance  one  found  a  net-work  of  narrow 
alleys  bordered  by  small  dilapidated  abodes,  and  ending  in  a  cul-de-sac  at  the  bottom  of  which 
one  could  discover  a  ruin  serving  as  a  depot  of  sewage  and  of  carcasses  of  many  putrefying 
animals.  The  interior  of  these  shanties  presents  always  the  same  disposition.  A  long  and 
dark  passage  covered  with  humidity  leads  to  an  interior  court  surrounded  by  a  certain  number 
of  chambers  a  few  feet  square,  often  with  floors  below  the  level  of  the  soil,  and  receiving  air 
and  light  only  by  the  door  ;  and  in  these  small  chambers  are  crowded  together  men,  women, 
and  children  covered  with  tatters.  In  a  corner  is  an  open',  infected  latrine,  of  which  the  con- 
tents overflow  and  escape  into  the  middle  of  the  court,  where  the  hosts  of  the  miserable  dwell- 
ing cook  their  repast  upon  a  few  large  stones  which  project  above  the  nauseating  liquid. 

A  little  distance  from  the  wall  inclosing  the  Khedival  palace,  an  Arab  village  of  7,000 
to  8,000  souls  is  located,  which  was  in  a  state  of  indescribable  filth  and  surrounded  by  sanitary 
conditions  so  unfavorable  that  it  seemed  that  it  must  form  a  focus  of  infection  upon  the  first 
appearance  of  the  scourge. 

The  city  possesses  a  system  of  sewerage.  First,  there  are  in  the  northern  part  of  the  city, 
lying  between  the  old  and  the  new  harbor,  the  remains  of  an  old  sewer  system,  which  at  the 
time  of  the  epidemic  was  found  in  a  very  neglected  condition.    The  extent  of  these  sewers. 


*  Loc.  cit. 
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some  two  hundred  years  old,  according  to  a  report  in  1805,  of  the  municipal  engineer,  Herr 
Dietrich,  was  about  11,000  meters  linear  extent  for  the  city,  and  about  1,500  raetei'S  linear 
for  the  suburb  Minet  el  Bassal.  But  some  3,500  meters  only  of  these  still  exist.  In  conse- 
quence of  the  slight  elevation  of  the  city  above  the  sea  level  the  water  stagnates  in  the  sewers, 
filters  through  the  extremely  defective  masonry  and  spreads  in  every  direction  through  the 
sandy  soil.  Against  orders,  considerable  fecal  matter  also  enters  them,  so  that  the  subsoil  is 
always  flooded  with  decomposing  fluids.  According  to  the  executive  committee  of  the  extraor- 
dinary hygiene  commission,  "in  certain  places  the  px'essure  of  the  lower  layer  of  this  liquid 
is  so  great  that  it  is  sufficient  to  dig  an  opening  at  the  surface  of  the  ground  to  obtain  imme- 
diately a  jet  of  putrid  water  of  a  nauseating  odor." 

Besides  these  old  sewers,  there  exists  a  new  sewer  net- work,  whose  construction  was  begun 
in  1868  for  the  city  and  for  the  suburb  of  Minet  el  Bassal  in  1870,  and  which  is  principally  laid 
in  the  streets  of  the  European  part  opjDosite  the  new  harbor.  The  total  length  of  these  sewers 
reached  in  1883  about  23,500  meters  for  the  city  and  6,500  meters  for  the  suburl:>  of  Minet  el 
Bassal.  They  have  to  contend  with  the  difficiilty  that  there  is  only  a  slight  fall  and  that  in 
many  localities  in  the  city  the  layer  of  earth  above  the  level  of  infiltrated  sea- water  is  only  1 
meter  deep.  Furthermore,  they  are  faultily  constructed  and  only  by  piece-meal  and  are  by  no 
means  water  tight,  as  the  following  expression  of  the  "  commission  d'assainissement  de  la  ville 
d'Alexandrie"  of  1885  shows:  "They  have  been  constructed  in  short,  detached  sections,  as 
the  streets  are  paved  ;  but  the  general  system  suffers  from  the  absence  of  a  well  conceived  and 
general  rational  plan  of  construction.  It  must  be  admitted  in  a  general  manner  that  the  en- 
semble of  the  net- work  is  not  impermeable,  that  there  is  consequently  a  constant  infiltration  of 
of  the  subsoil  of  the  city  thus  causing  putrid  emanations  of  the  most  dangerous  kinds." 

In  so  far  as  they  are  not  stagnated  in  certain  sections,  the  contents  of  these  sewers  empty 
through  four  outlets  into  the  new  harbor.  Formerly  there  was  also  an  outlet  in  the  old  harbor^ 
but,  at  .the  building  of  the  new  quay,  this  was  walled  up,  another  outlet  being  provided. 

Still  more  objectionable  than  the  provision  for  the  waste  water  is  that  for  the  excrement; 
the  latter,  except  that  which  finds  its  way  into  the  sewers,  is  received  in  pits,  out  of  which  the 
contents  simply  escape  into  the  soil.  The  commission  d'  assainissement  of  1885  speaks  con- 
cerning this  as  follows : 

In  the  visits  of  the  commission  to  the  different  quarters  of  the  city  to  witness  the  empty- 
ing of  the  pits,  it  was  learned  that  in  certain  houses  all  dejecta  from  the  water-closets  were 
conducted  into  a  simple  hole  dug  into  the  ground  without  any  masonry  Avails.  The  matter 
which  the  scavengers  removed  by  hand  was  very  compact  and  pasty,  for  all  the  liquids  had 
escaped  into  the  soil,  through  which  they  necessarily  arose  to  the  surface  to  escape  in  exhala- 
tions which  render  the  neighborhood  pestiferous.  There  exist  a  number  of  walled  jyits  wliich, 
thanks  to  the  fissures  in  their  walls,  did  not  require  to  be  emptied  for  years  ;  the  commission 
visited  some,  of  which  the  last  emptying  was  more  than  four  years  previous. 

The  excrement  of  animals  after  being  dried  is  used  for  fuel. 

Concerning  the  water  supply  of  the  city  the  following  is  to  be  remarked  : 

Since  the  not  very  numerous  streams  present  in  the  city  commonly  furnish  unhealthy  water, 
fresh  water  must  be  obtained  from  the  Mamudieh  Canal,  which  comes  from  the  Rosetta  branch 
of  the  Nile  and  empties  into  the  sea  at  Alexandria.  Informer  times,  according  to  the  common 
custom  in  Egypt,  the  water  was  taken  directly  out  of  the  Nile  by  the  water-carriers  and 
brought  into  the  houses.  A  number  of  the  latter  were  siipplied  with  cisterns  which,  at  the  time 
of  the  highest  point  of  the  canal  water,  were  filled  for  the  whole  year.  The  mimber  of  these 
cisterns  has  constantly  decreased  during  the  last  decade,  and  was  at  the  time  of  the  epidemic 
very  small  indeed.  Since  the  year  1860  the  city  has  had  a  public  water  supply.  This,  origi- 
nally ill  the  hands  of  a  French  company,  later  under  the  direction  of  the  Egyptian  govern- 
ment, went  into  the  control  of  an  English  company  in  1879,  which  in  addition  to  the  two  orig- 
inal filter  tanks  built  a  third,  as  well  as  a  large  reservoir  for  the  filtered  water  upon  the 
Kom  el  Dik  hill.  At  the  time  of  the  epidemic  the  work  was  iinder  the  direction  of  the 
English  engineer  Mr.  Coi^nish. 
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The  water  is  first  pumped  up  out  of  the  Mamudieh  Canal  into  a  small  open  canal  in 
which  it  flows  to  the  eastern  end  of  the  city.  From  there  on  it  is  conducted  through  a  closed 
conduit  to  the  place  of  filtering,  and  after  thorough  purification  is  pumped  up  into  the  reser- 
voir whence  it  is  distributed  through  a  net-work  of  mains  in  the  city.  The  place  of  filtering 
consists  of  three  large  tanks,  of  which  two  are  always  in  action  whilst  the  third  is  in  process  of 
cleaning.  The  filter  bed  consists  of  large  stones  upon  which  a  layer,  about  a  foot  thick,  of 
coarse  sand  is  spread  out.  Every  filter  is  subdivided  by  twenty-five  perpendicular  walls  into 
sections  which  are  in  connection  with  one  another  in  such  a  manner  that  the  water  introduced 
into  one  passes  through  all  the  sections.  Every  nine  days  the  filter  is  cleaned  by  scraping  off 
the  deposit  of  slime  with  a  superficial  layer  of  the  sand,  and  is  again  used.  At  the  high  point 
of  the  Nile,  when  the  canal  water  contains  a  large  quantity  of  silt,  this  cleaning,  which 
always  requires  three  days,  must  be  done  at  shorter  intervals.  The  reservoir  on  Kom  el  Dik 
is  constructed  of  iron  and  has  a  capacity  of  about  70,000  cubic  meters.  In  winter  the  city  is 
supplied  with  16,000  to  17,000  cubic  meters  daily,  and  in  summer  21,000  to  22,000  daily.  Of  a 
total  of  about  sixteen  thousand  houses,  only  some  four  thousand  are  connected  with  the  water 
supply.  In  the  streets  there  are  numerous  outlets  besides.  In  ordinary  times  from  only  a  few 
of  the  latter  is  the  water  taken  without  paying ;  at  the  time  of  the  epidemic,  however,  the 
thirsty  were  given  frequent  opportunities  to  supply  themselves  with  the  water  free  of  charge. 

The  water  supplying  the  above-mentioned  tanks  for  filtration,  as  well  during  its  course 
in  the  Mamudieh  Canal  as  in  the  small  side  canals  leading  to  the  city,  is  frequently  exposed  to 
pollution,  for  on  both  sides  of  these  uncovered  water-courses  villages  and  houses  are  located. 
But  during  the  epidemic  such  pollution  near  the  city  was  wisely  prevented  by  a  watch  placed 
over  these  water  courses. 

As  regards  the  efficacy  of  the  filter,  it  could  be  seen  that  the  dense  cloudiness  of  the 
canal  water  was  not  entirely  removed  by  the  filtration.  Apparently  there  was  a  further  puri- 
fication in  the  reservoir  by  settling,  for  the  water  taken  from  the  outlets  of  the  pipes  in  the 
city  no  longer  showed  any  cloudiness.  An  investigation  on  the  19th  of  SejDtember  proved  that 
the  water  freshly  drawn  from  one  of  the  outlets  of  the  water  supply  in  the  Grecian  hospital 
was  clear  and  colorless,  and  1  cubic  centimeter  of  it  contained  only  1,320  germs  of  micro- 
organisms capable  of  development,  whilst  1  cubic  centimeter  of  the  Mamudieh  Canal  water 
taken  at  the  origin  of  the  small  side  canals  leading  to  the  water- works  contained  46,000  germs. 
Furthermore,  in  the  houses  of  the  well-to-do  inhabitants  the  water  received  from  the  water  sup- 
ply is  customarily  subjected  a  second  time  to  filtration  through  large  porous  jars  before  it  is  used. 
An  investigation  of  the  water  thus  freshly  filtered  showed  120  germs  capable  of  development 
in  1  cubic  centimeter.  The  water  used  for  drinking  in  the  hotel  of  the  commission  contained, 
according  to  an  investigation  on  the  20th  of  September,  2,000  germs  to  the  cubic  centimeter. 

Gaffky*  also  thus  described  the  sewerage,  water  supply,  and  sanitary  surroundings  of  Cairo: 

The  city  of  Cairo,  situated  immediately  on  the  eastern  branch  of  the  Nile,  is  bounded  on 
the  north  by  the  Ismalia  Canal,  which,  branching  off'  from  the  Nile  at  the  lower  extremity  of 
the  city,  runs  directly  east  and  supplies  Ismalia,  Port  Said,  and  Suez  with  Nile  water.  A 
smaller  canal,  the  'Khalig,'  leaves  the  Nile  at  the  upper  end  of  the  city  and  flows  through  the 
latter  in  a  northeast  direction  to  unite  with  the  Ismalia  Canal. 

According  to  a  calculation  based  itpon  the  census  of  1882  by  Dr.  Engel,  the  population  of 
Cairo  in  1883  was  374,857,  of  whom  353,207  were  native-born. 

Like  Alexandria,  Cairo  also  possesses  a  net-work  of  underground  sewers,  but  in  the  latter 
city  as  little  as  in  the  former  can  a  genuine  and  well-regulated  system  of  sewerage  be  spoken 
of.  For  even  in  the  better  quarters  most  of  the  houses  have  pits,  from  which  the  fluid  contents 
escape  into  the  dry  sand  of  the  subsoil,  never  needing  to  be  emptied.  For  example,  in  the  Hotel 
du  Nord,  occupied  by  the  commission,  there  was  a  deep  sink  in  the  middle  of  the  gardens,  into 
which  the  excrement  was  conducted.    As  far  back  as  any  one  remembered  this  3ink  was  never 
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emptied  or  cleaned.  The  sewers  are  so  laid  that  they  have  not  sufficient  fall,  and  their  contents, 
therefore,  stagnate  in  them.  In  part  they  empty  into  the  Nile  above  the  Nile  Inidge,  and  also 
above  the  inlet  to  the  Ismalia  Canal;  in  part  also  into  the  latter;  and  in  jiart  into  the  Khalig 
Canal,  which  flows  through  the  city.  Under  such  circumstances  it  can  not  be  surprising  that 
at  the  time  of  the  low  x^oint  of  the  Nile  the  air  of  the  neighborhood  becomes  pestiferous  from 
the  Khalig  Canal. 

In  order  to  improve  this  evil  influence,  not  only  were  200  cubic  meters  of  burnt  lime  thrown 
into  the  Khalig  Canal  at  the  outbreak  of  the  epidemic,  but  they  sought  to  prevent  further 
pollution  by  closing  up  with  masonry  the  mouths  of  sewers  emptying  into  it.  Such  measures 
show  the  value  of  the  sewerage  of  Cairo. 

The  city  was  in  a  not  less  unfortunate  plight  with  regard  to  her  water  supply  at  the  out- 
break of  the  epidemic,  although  many  years  ago  public  water- works  had  been  constructed  by  a 
private  company  which  since  then  has  enjoyed  exclusive  rights  of  management.  The  water- 
works lie  upon  the  southern  bank  of  the  Ismalia  Canal,  a  few  hundred  meters  east  of  the  inlet 
from  the  Nile,  and  take  their  water  supply  in  part  directly  from  the  Nile  itself,  close  above  the 
bridge  Kafr  el  Nil,  in  part  directly  out  of  the  Ismalia  Canal.  The  large  intake  pij^es  extend 
out  to  near  the  middle  of  the  bed  of  the  canal,  so  that  the  water  shall  not  be  taken  immediately 
along  the  bank.  The  works  consist  of  four  basins,  of  which  two  serve  to  clear  the  water  by  de- 
positing the  heavier  suspended  particles,  and  two  others  serve  for  filters.  The  uppermost  layer 
of  the  filter-beds  consists  of  very  coarse  sand.  The  quantity  daily  suj^plied,  by  the  company,  of 
filtered  and  unfiltered  water  averages  about  22,000  cubic  meters,  inclusive  of  the  consumption 
of  fifty-one  street  outlets,  of  which  forty-five  should  be  sujjplied  with  filtered  and  six  with  unfil- 
tered water.  The  commission  had  the  opportunity,  upon  a  visit  to  the  works,  to  witness  tests 
of  the  water  which  immediately  before  had  been  filtered.  It  contained  all  kinds  of  fibers  and 
coarser  particles  and  showed  a  distinct  opalescence.  According  to  the  statements  of  numerous 
persons  worthy  of  belief,  the  water  supplied  in  mid-summer  is  unusually  cloudy  and  has  a  bad 
taste.  That  it  had  these  qualities  also  during  the  epidemic,  the  commission  is  assured  by  Dr. 
L.  Wild  and  Dr.  Aimed  Hamdy  Bey.  Besides,  certain  quarters  of  the  city  regularly  receive 
unfiltered  water,  for  the  quantity  of  the  filtered  water  is  insufficient. 

In  the  houses  of  the  well-to-do  people  the  water  is  once  again  cleared  by  settling  in  porous 
jars. 

The  above-mentioned  bad  conditions  are  intensified  in  their  importance  by  the  fact  that  the 
Ismalia  Canal,  close  above  the  spot  from  whence  the  company  draws  its  water,  is  i^olluted,  not 
only  by  the  discharge  of  a  number  of  side  canals,  but  is  also  \ised  by  the  Arab  inhabitants  of 
Boulaq  commonly  for  bathing  and  washing  of  dirty  clothing,  etc.  The  Austrian  physician. 
Dr.  von  Becker,  when  he  visited  the  first  cholera  patient  in  Boulaq,  found,  where  the  water- 
works take  their  water  from  the  canal,  the  bank  crowded  with  women  who  were  washing  dirty 
clothing  from  the  infected  part  of  Boulaq.  It  was  only  at  a  later  date,  when  the  epidemic  had 
already  passed  its  acme,  that  the  company  ordered  that  the  water  be  no  longer  drawn  from  the 
Ismalia  Canal,  but  exclusively  from  the  Nile.  The  conditions  were,  however,  not  much  bet- 
tered thereby  ;  for  also  immediately  above  the  point  of  intake  from  the  Nile,  drains  which  con- 
vey human  excrement  in  large  quantities  empty  into  the  stream. 

Besides  the  public  water  supply  in  Cairo,  as  all  over  Egypt,  water  drawn  directly  out  of 
the  Nile  or  its  canals  is  used  by  the  poor  people.  And  it  often  happens  that  in  the  immediate 
vicinity  of  the  spot  where  the  water  is  obtained,  at  the  same  time  dirty  body  clothing  is  being 
washed  or  human  dejecta  voided  into  the  water,  without  even  the  slightest  consideration. 

Finally,  a  pretty  large  number  of  houses,  at  least  of  such  as  are  distant  from  the  Nile  or 
the  Ismalia  Canal,  are  furnished  with  large  cisterns,  which  at  the  time  of  the  high  jjoint  of 
the  Nile  become  filled  with  water  which  yields  a  supply  for  the  whole  year. 
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Table  shoiving  extent  and  course  of  the  Egyptian  cholera  epidemic  of  1883. 


Cities  and  places. 


Daraietta  

Port  Said  

Mansurah  

Samanud  

Alexandria  

Chei'bin   

Menzaleh  

Talka  

Chibin  el  Gom  . . . 

Zifta  

Ghizeh  

Cairo  

Mit-Ghamr  

MahaUet  el  Kebir 

Sinbelanin  

Tantah  

Beni  Suef  

Kaf r  el  Zaiyat  . . . 

Bentia  

Ismalia  

Suez  

Mefiehe  

Menuf  

Minieh-Roda  

Barrage  (Cairo)  . 

Minieh   

Kafr-Dawar  

Zagazig  

Rosetta  

Heluan  

Menufleh  

El  Wardan  

Kalyub  

Atfeh  

Girge  

Damanhur  

Dakalieh  

Minieh  

Charkieh  

Garbieh  

Behera  . . 

Ghizeh   

Kalnubieh  

Beni  Suef  

Menufleh  

Assiout  

Kene  

Girge  

Fayum  

Esne  

Total  


Number 

of 
deaths 
from 

cholera. 


1,075 
353 
789 
114 
258 
90 
1,120 
235 
698 
5, 664 
216 
680 
161 
539 
138 
161 
158 
56 
53 
4 
115 
26 
128 
305 
27 
306 
230 
20 
2 
26 
3 
81 
254 
275 
1,494 
851 
1,344 
1,466 
587 
750 
585 
873 
438 
1,343 
404 
1,558 
416 
10 


28,442 


Date  of 
first 
death 
from 

choler  i. 


June  23 
June  37 

July  2 

July  2 

July  2 

July  3 

July  9 

July  10 

July  11 

July  11 

July  15 

July  15 

July  16 

July  16 

July  18 

July  19 

July  20 

July  20 

July  23 

July  23 

July  23 

July  25 

July  26 

July  27 

July  27 

July  27 

July  37 

July  28 

July  28 

July  38 

July  28 

July  30 

Aug.  2 

Aug.  3 

Aug.  4 

Aug.  6 

July  18 

July  25 

July  19 

July  14 

July  23 

July  26 

July  22 

July  36 

July  21 

July  31 

Aug.  3 

Aug.  6 

Aug.  6 
Sept.  6 


Date  of 
last  death 

from 
cholera 


Aug. 
July 
Aug. 
July 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
July 
Aug. 
Aug. 
Aug. 
Sept. 
Sept. 
Aug. 
Sept. 
Aug. 
Aug. 
Aug. 
Sept. 
Aug. 
Sept. 
Aug. 


Sept. 
Aug. 


Remarks. 


Sept.  2,  not  yet  ended. 


Sept.  81 ,  not  yet  ended. 


Sept.  31 ,  not  yet  ended. 


July  23    Sept.  31,  not  yet  ended. 


The  foregoing  abstracts  from  various  sources  relating  to  the  outbreak  of  cholera  in  Egypt 
in  June  of  188-3,  and  to  the  precursors  and  accompaniments  of  the  invasion  of  that  country, 
contain  several  noteworthy  points  which  I  think  should  be  emphasized. 

In  the  first  place,  this  Egyptian  epidemic  of  cholera  in  1883  at  last  occurred  after  the 
danger  had  for  some  time  hung  over  that  country.  In  this  there  was  nothing  new  or  unusual, 
for  the  history  of  former  visitations  of  cholera  is  full  of  instances  where  a  threatened  country 


*  Report  of  German  Cholera  Commission,  loc.  cit. 


CHOLERA  IN  EUROPE  AND  INDIA. 


43 


commonly,  and  sometimes  even  repeatedly,  receives  ample  warning  of  its  danger.  It  seems 
certain  that  the  epidemic  of  cholera  in  Egypt  in  1883  was  preceded  by  the  presence  of  the 
disease  in  Arabia  in  epidemic  form  ampng  the  Mohammedan  pilgrims  at  Mecca,  in  1881  and 
1882  ;  that  these  outbreaks  at  Mecca  were  each  time  preceded  by  the  presence  of  cholera  among 
Mohammedan  pilgrims  en  route  from  India  to  Jeddah  (the  Red  Sea  port  for  the  Holy  City); 
that  previously  the  disease  actually  became  epidemic  at  various  places  (notably  at  Aden)  en 
route  between  Bombay  and  Jeddah;  and  that  cholera  was  epidemic  in  the  presidency  and  city 
of  Bombay  and  other  parts  of  India  wlience  the  pilgrims  came  or  through  which  they  passed, 
both  at  the  time  of  and  prior  to  embarkation  at  Bombay  for  the  port  of  Mecca. 

In  the  second  place,  it  appears  equally  certain  that  cholera  followed  and  preyed  upon  the 
Egyptian  pilgrims  returning  from  Mecca  both  by  land  and  by  sea  in  1881,  but  did  not  advance 
toward  Egypt  farther  than  the  quarantine  stations  of  El  Tor,  El  Wedj,  and  Moses  Wells, 
established  in  the  route  of  westward-bound  pilgrim  ships  and  caravans ;  that  the  epidemic 
also  dogged  the  steps  of  the  homeward-bound  Egyptian  ijilgrims  in  1883,  but  fortunately  did 
not  pursue  them  into  the  desert  farther  than  Medina,  the  quarantine  stations  en  route  of  El  Tor, 
El  Wedj,  and  "Moses  Wells,  not  being  reached  that  year. 

In  the  third  place,  it  is  certain  that  the  sanitary  inspection  at  the  port  of  Aden,  a  British 
coaling  station  on  the  southern  coast  of  Arabia,  by  the  British  officials  of  the  pilgriin  ships 
from  India  to  Jeddah,  was  so  careless  or  perfunctory  or  unskillful,  in  1881  and  1882,  that  the 
presence  of  cholera  on  board  any  ship  at  the  time  of  its  arrival  in  that  port,  or  during  its  west- 
ward passage  thereto,  was  not  thereby  revealed,  notwithstanding  the  fact  that  the  disease  was 
certainly  on  board  at  least  one  such  pilgrim  shijj  in  each  of  those  years. 

In  the  fourth  place,  it  is  very  evident  that  the  presence  of  cholera  on  westward-bound 
pilgrim  ships  was  at  least  once  in  each  of  the  said  years,  systematically  and  intentionally,  not 
to  say  fraudulently,  concealed  by  the  ship's  officers  through  falsification  of  entries  in  tiie 
ship's  log  relative  to  the  sanitary  condition  during  the  voyage.  Such  notes  of  the  causes  of 
death  diiring  the  voyage  from  Bombay,  where  cholera  prevailed  at  the  time  of  departure,  as 
"exhaustion,"  "colic,"  "senile  marasmus  {in  a  victim  aged  only  thirty -five  years),'"  and  the  like 
are  capable  of  but  one  interpretation  under  the  circumstances,  especially  where  the  ship's  sur- 
geons were  East  Indian  medical  officers  of  no  slight  experience  with  Asiatic  cholera.  (Consult  also 
in  this  connection  Koch's  account  of  the  systematic  concealment  of  the  presence  of  cholera  on 
board  the  "■Crocodile,''''  a  homeward-bound  British  Government  transport  ship  from  India,  loaded 
with  returning  Indian  troops  and  their  families.  Chap.  VII  of  this  report.)  Exj^ressed  in  the 
plain  language  which  the  seriousness  of  possible  consequences  fully  justifies,  such  sanitary 
records  made  under  such  circumstances  indicate  strongly  that  in  these  instances  there  was  a 
conscienceless  conspiracy  to  suppress  the  real  truth,  for  commercial  and  other  advantages. 
In  this  connection  it  is  also  noteworthy  as  affording  a  possible  clue  to  the  explanation  of  the 
origin  of  the  Egyptian  epidemic  of  cholera  in  1883,  that,  according  to  the  statement  of  Dr. 
Grant  Bey,  No.  3  Kilometer  Station  of  the  Suez  Canal  is  in  direct  communication  by  ferry- 
boat with  Damietta,  the  point  of  outbreak  of  that  epidemic,  whilst  this  city  is  largely  inhab- 
ited by  firemen  (stokers)  who  rendezvous  at  Poi't  Said  for  employment  on  steamers  plying 
between  the  latter  place  and  India  ;  and  that  it  is  not  uncommon  for  these  Damietta  stokers  to 
quietly  leave  the  w*estward-bound  steamers  at  this  station,  in  order  to  escape  the  sanitary 
inspection  at  Port  Said  and  a  possible  detention  there  in  quarantine. 

In  the  fifth  place,  it  is  notable  that  Egypt  escaped  a  cholera  invasion  in  1881,  although 
she  was  then  seriously  threatened  through  cholera-stricken  pilgrims  returning  from  Mecca, 
both  by  land  and  by  sea,  and  it  is  highly  possible  that  she  was  saved  by  an  efficient  Red  Sea  and 
caravan  quarantine  service,  which  was  enforced  not  alone  for  her  protection  but  also  for  that 
of  Europe.  Again  in  1882  she  was  jeopardized,  but  less  seriously,  for  the  disease  did  not  this 
time  extend  noi'thward  in  the  Red  Sea  beyond  Jeddah,  or  into  the  Arabian  Desert  farther  than 
Medina. 

In  the  sixth  place,  althougli  it  has  been  extremely  difficult  to  absolutely  trace  the  outbreak 
of  cholera  at  Damietta,  in  June  of  1883,  to  direct  introduction  from  India,  there  can  be  no 
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reasonable  doubt  that  such,  was  its  origin.  The  purely  gratuitous  assumption  that  the  cholerd 
was  and  had  been  for  a  long  time  epidemic  in  Egypt — a  theory  advanced  by  Sir  W.  G.  Hunter 
and  a  few  others  more  or  less  closely  associated  with  the  administration  of  British  interests  in 
Egypt  or  India — is  not  only  totally  without  any  warrant  of  fact,  but  is  in  direct  conflict  with 
all  respectable  evidence,  and  with  the  knowledge  of  the  march  of  cholera  outside  of  India. 

Lastly,  the  evidence  is  entirely  harmonious  that  at  the  time  of  the  prevalence  of  cholera 
in  Egypt  in  1883  the  whole  country  was  in  the  worst  possible  hygienic  condition.  Filth  and 
abominations  of  every  description  abounded  everywhere,  and  the  drinking-water  and  milk 
supply  were  with  rare  exceptions  grossly  contaminated  with  excrement  and  other  revolting- 
substances,  while  the  soil  beneath  and  surrounding  the  dwellings  reeked  with  the  vilest  affluvia. 
In  truth,  whatever  may  have  been  the  origin  of  the  epidemic,  all  agree  that  the  seeds  of  the 
disease  found  a  soil  excellently  prepared  for  rapidly  yielding  a  rich  and  abundant  harvest  of 
death.  After  the  epidemic  had  existed  for  some  days,  during  the  continuance  of  a  fair  at  which 
upwards  of  ten  thousand  visitors  from  neighboring  and  more  or  less  distant  towns  were  in 
Damietta,  and  after  many  of  them  had  dispersed  to  their  scattered  homes,  the  attempt  was 
made  to  cordon  the  city,  under  the  delusive  hope  of  thereby  confining  the  disease  within  its 
limits.  The  failure  of  this  effort  to  restrain  cholera  by  the  use  of  cordons  sanitaires  has  been 
frequently  pointed  to  as  another  of  the  many  examples  of  the  utter  failure  of  this  means  of 
opposing  the  march  of  an  epidemic  of  Asiatic  cholera. 


SECTION  2. 

INTRODUCTION  AND  SPKEAD  OF  OHOLEEA  IN  FEANOE. 

About  the  end  of  June,  1884,  it  was  announced  that  an  outbreak  of  cholera  had  taken 
place  in  Toulon,  the  great  naval  entrepot  of  France  upon  the  Mediterranean,  and  soon  afterward 
a  similar  announcement  was  made  of  the  appearance  of  the  disease  in  the  neighboring  city 
of  Marseilles.  The  infection  was  alleged  to  have  been  brought  from  China  to  Toulon  in  a 
transport  vessel,  the  Sarthe,  whose  commander  was  reported  to  have  committed  suicide  owing 
to  mental  distress  caused  by  his  relation  to  the  disaster.  Drs.  Brouardel  and  Proust,  however, 
who  were  deputed  by  the  French  Government  to  investigate  the  mattei%  reported  to  the  French 
Academy  of  Medicine  that  no  blame  could  be  attached  to  that  unfortunate  vessel,  and  that  the 
first  case  of  cholera  occurred  at  Toulon  June  11,  and  the  second  on  the  following  day,  on  board 
the  Montehello,  a  ship  that  had  been  lying  in  port  for  fifteen  months. 

According  to  the  official  report  on  the  cholera  epidemic  of  1884,  in  the  department  of 
Bouches-du-Rhone,  presented  by  MM.  Rampail,  Villard,  Nicolas-Duranty,  and  Quelrel,  "the 
total  deaths  from  cholera  in  1884  have  been,  for  the  whole  department,  2,397.  Deducting  the 
1,792  deaths  in  Marseilles,  the  112  in  Aix,  and  the  198  in  Aries,  there  remain  295  deaths  dis- 
tributed unequally  among  the  small  communes  of  the  three  arrondissements. 

Accompanying  this  report  is  a  map  of  the  department  on  which  all  of  those  communes 
which  have  suffered  deaths  from  cholera  are  marked  ;  they  number  58  or,  59,  inclusive  of  the 
Salins  de  Giraud. 

"In  these  fifty-eight  communes,  twelve  had  only  a  single  case  ;  six  of  them  2  cases,  and 
seven  of  them  3  cases.  But  eleven  of  them  had  more  than  10.  The  most  severely  attacked  in 
the  arrondissement  of  Marseilles  were,  Auriol,  Aubagne,  and  Roquevaire  ;  in  that  of  Aix, 
Martigues,  and  Saint-Cannat ;  and  in  that  of  Aries,  Saint-Remy,  Saint- Andiol,  Eyragues,  and 
Chateaurenard.    Tarascon  had  a  very  limited  and  intense  focus  (25  cases  and  15  deaths). 

"Thoroughly  as  we  have  studied  the  meteorological  tables,  not  only  of  this  year  but  of 
the  past  year,  and  of  those  in  which  we  have  had  epidemics,  we  have  been  unable  to  perceive 
a  correlation  between  the  temperature,  the  atmospheric  pressure,  or  the  altitude  of  the  local- 
ities, and  the  cholera  mortality.    Neither  have  we  been  able  to  determine  the  law  of  advance 
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in  the  invasion  of  the  communes,  although  at  first  gla  ice  it  seemed  to  us  that  the  cholera 
followed  the  valleys  of  the  Huveaune,  of  the  Arc,  of  the  Touloubre,  and  finally  of  the  Durance. 
If  it  is  true  that,  along  these  water-courses,  localities  have  been  more  especially  attacked,  we 
hasten  to  declare  that  this  has  not  been  by  following  the  course  of  the  stream  downward. 
Finally,  notwithstanding  we  believe  we  have  observed  that,  in  those  places  where  disinfection 
had  been  practiced  in  an  intelligent  manner,  the  scourge  seemed  to  be  checked,  we  are  obliged 
to  say  that  sometimes  it  was  so,  in  the  first  instance,  without  recourse  to  these  hygienic  meas- 
ures.   This,  however,  is  not  a  reason  for  neglecting  them,  especially  in  crowded  places." 


ABSTRACTS  OF  CONSULAR  REPORTS  ON  THE  ORIGIN  AND  CHARACTER  OF  CHOLERA  IN 

MARSEILLES  AND  TOULON,  1884,  1885.* 

THE  ORIGIN  AND  NATURE  OF  THE  CHOLERA  AT  TOULON  AND  MARSEILLES. 

Upon  this  point  there  has  been  a  hot  and  acrimonious  dispute  since  the  first  case  appeared 
at  Toulon  on  the  22d  of  June.  Although  this  dispute  is  not  yet  oflficially  settled  the  actual 
facts  are  sufficiently  plain. 

On  the  one  hand,  the  mayor  of  Toulon,  who  would  be  naturally  held  responsible  for  the 
neglected  sanitary  condition  of  that  city,  has  insisted  from  the  first  that  the  disease  which 
appeared  there  two  weeks  ago  f  is  genuine  contagious  Asiatic  cholera,  imported  by  a  sui^ple- 
mental  Government  transport  which  had  been  employed  in  the  expedition  to  Tonquin,  and 
having  had  cholera  on  board  at  Saigon,  returned  to  Toulon  and  was  admitted  to  port  by  the 
naval  authorities  and  placed  in  dock  for  repairs. 

On  the  other  hand,  the  chief  medical  officers  of  the  French  Government,  supported  gen- 
erally by  the  official  journals  and  the  medical  authorities  of  the  navy,  have  pronounced  the 
disease  merely  sporadic  cholera,  due  to  the  filthy  condition  of  Toulon  and  the  neglect  of  ordi- 
nary sanitary  measures  there.  This  opinion  was  sustained  generally  during  the  first  week  of 
the  epidemic  by  the  commercial  press  of  Southern  France,  which  naturally  sought  to  allay 
excitement  and  avert  the  disastrous  commercial  results  of  a  cholera  panic. 

Between  these  two  extremes  there  has  been  brought  forward,  after  some  delay,  the  vei'dict 
of  the  board  of  physicians  sent  by  the  French  Government  to  Toulon,  upon  the  first  announce- 
ment of  the  outbreak,  to  diagnose  the  malady  and  dictate  measures  of  resistance  to  its  progress. 

These  gentlemen  visited  the  hospitals,  the  suspected  troop-ship,  and  the  most  infected 
quarters  of  Toulon;  they  made  examinations  of  the  dead  victims  of  cholera  and  were  at  first 
disposed  to  j^ronounce  the  disease  sporadic,  the  element  of  contagion  being  for  a  time  notably 
wanting.  But  on  the  27th  a  young  officer  of  marines  returning  to  Toulon  after  leave  of  absence, 
was  attacked  within  a  day  of  his  resumption  of  duty  and  died  after  a  few  hours  of  terrible 
agony,  his  case  presenting  all  the  marked  features  of  true  Asiatic  cholera.  On  the  same  day 
a  student  from  the  Lycee  of  Toulon,  who  had  returned  several  days  before  to  his  home  in 
Marseilles,  was  seized  with  Asiatic  cholera  at  the  latter  city,  and  died  after  an  illness  of  eight 
hours  which  defied  all  remedies. 

On  the  day  following  (23d)  a  custom-house  official  employed  at  the  Qtiai  du  Canal  in  Mar- 
seilles was  brought  home  at  2  o'clock  in  a  critical  state  and  died  at  6  o'clock  the  same  even- 
ing— ^a  clear  andindisputable  case  of  Asiatic  cholera.  Meanwhile  there  were  under  treatment 
at  Toulon  about  30  cases  of  cholera,  of  which  all  but  six  or  eight  were  pronounced  mild,  and 
the  deaths  there  from  choleraic  causes  had  at  no  time  since  the  first  outbreak  exceeded  8  per 
day.  With  these  facts  in  view  the.  Government  physicians  returned  to  Paris,  and  on  the  30th 
of  June  presented  their  verdict,  which  probably  stated  accurately  the  then  real  truth,  viz, 
that  the  real  contagious  Asiatic  maladj'  existed  at  Toulon  and  Marseilles,  but  that  a  large 
pi'oportion  of  the  cases  were  of  a  mild  type  and  presented  only  the  recognized  features  of  sj^o- 
radic  cholera. 


*Abstracts  of  reports  of  U,  S,  Consul, 
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The  real  danger  was  present.  It  had  appeared  in  the  first  month  of  summer,  six  days  later 
than  the  first  outbreak  of  the  teriible  visitation  of  1865,  and  it  became  a  question  of  how  far 
vigorous  and  intelligent  sanitary  measures  could  prevail  against  an  epidemic  which  had  become 
so  early  and  so  thoroughly  established.  This  contest  is  still  in  progress,  and  it  is  the  purpose 
of  this  (consular)  report  to  note  briefly  some  of  its  more  important  features. 

Both  Marseilles  and  Toulon  sufiiered  terribly  in  the  cholera  epidemic  of  1865.  During  the 
nineteen  years  which  have  elapsed  since  then,  Marseilles  has  been  in  several  important  respects 
almost  rebuilt.  Her  pavements,  her  sewerage  system,  her  water  supply  and  method  of  clean- 
ing the  streets,  removing  night-soil,  inspecting  and  regulating  the  food  markets,  her  quaran- 
tine regulations  and  hospital  facilities,  are  all  probably  unsurpassed  in  excellence  by  those  of 
any  large  maritime  Etiropean  or  American  city.  The  old  quarter  of  the  city,  the  ancient 
Marseilles,  which  was  scourged  so  shar|)ly  by  the  plague  in  former  centuries,  has  been  pierced 
with  broad  avenues;  streams  of  fresh  water  flow  down  the  gutters  of  the  narrower  streets  and 
alleys,  and  the  pavements  of  the  principal  thoroughfares  are  washed  and  swept  with  much 
care  and  frequency.* 

The  terrible  lesson  of  former  epidemics  has  been  well  learned  by  the  municipal  government, 
and  long  before  the  first  rumor  of  trouble  at  Toulon,  Marseilles  was  cleansed  and  made  ready 
for  the  summer  heats.  But  with  all  the  intelligent  liberality  which  the  city  has  evinced  in 
the  construction  of  her  drainage  system,  there  is  an  insurmountable  difficulty  which  all  Med- 
iterranean cities  are  alike  compelled  to  face — their  sewers  flow  into  a  tideless  and  generally 
placid  sea. 

The  harbor  of  Marseilles  is  almost  entirely  artificial.  The  old  port  is  simply  the  estuary  of 
a  small  creek,  dredged  out  into  a  large  dock,  with  a  narrow  outlet  to  the  sea.  The  new  ports 
are  spacious  harbors,  inclosed  by  miles  of  pier  and  breakwater,  and  deepened  into  navigable 
depth  by  dredging  and  excavations.  Into  these  inclosed  ports,  which  extend  along  two-thirds 
of  the  shore  front  of  the  city,  the  entire  volume  of  sewage  is  poured,  and  as  there  is  only  the 
surplus  fresh  water  of  the  city  hydrants  to  dilute  this  turbid  flow,  and  as  there  is  no  tide  to 
maintain  a  circulation  of  sea  water  through  the  inclosed  ports,  the  inevitable  result  is  that  the 
latter  grow  foul  and  pestilent. 

The  same  conditions,  unmitigated  by  equally  vigorous  sanitary  measures,  prevailed  at 
Toulon,  and  it  was  thought  by  some  that  the  dredging  of  a  disused  dock  there,  during  the 
months  of  April  and  May,  developed  the  seeds  of  the  present  epidemic. 

On  the  other  hand — and  this  is  but  one  of  the  many  curiously  contradictory  features  of  this 
perplexing  subject— it  is  asserted  that  the  old  port  of  Marseilles,  the  main  cess-pool  of  its  sew- 
age, was  almost  entirely  exempt  from  cholera  during  the  epidemic  of  1865,  but  one  death  hav- 
ing occurred  on  all  the  shipping  there  assembled,  and  that  was  of  a  sailor  who  came  on  board 
his  ship  at  midnight  and  lay  exposed  to  the  damps  and  cold  until  morning.  But  however  this 
seeming  paradox  may  have  been  in  1865,  the  Marseilles  government  of  to-day  relies  solely  upon 
the  most  rigid  and  searching  enforcement  of  recognized  sanitary  measures. 

The  dredging  of  the  ports  has  been  stopped,  and  that  source  of  miasma,  as  far  as  possible, 
abated  during  the  summer.  Since  the  outbreak  at  Toulon  the  whole  city  has  been  literally 
washed  with  water  and  disinfectants,  not  once  merely,  but  daily  and  nightly.  The  markets 
are  carefully  inspected,  and  immense  quantities  of  stale  and  unripe  fruit  and  vegetables  seized 
and  destroyed.  Railway  cars,  stations,  omnibuses,  street  cars,  even  hackney  carriages,  are 
fumigated  and  disinfected,  and  the  smell  of  chlorine,  sulphates,  carbolic  acid,  is  everywhere. 
Chateau  Pharo,  the  imperial  palace  built  by  Napoleon  III,  upon  a  promontory  in  front  of  the  city, 
has  been  converted  into  a  hospital  where  all  choleraic  cases  can  be  isolated  and  treated.  An 
ambulance  corps  has  been  organized,  which  patrols  all  quarters  of  the  city,  to  provide  imme- 
diate transportation  for  the  stricken  to  this  spacious  and  airy  asylum.  Industrial  guilds  and 
civic  associations  have  oi¥ered  their  permanent  services  to  the  city  government  to  perform,  under 
official  direction,  the  most  dangerous  and  menial  services  that  may  be  required  in  treating  the 
epidemic. 

*  Later  reports  from  this  consulate  show  this  high  praise  of  sanitary  condition  of  Marseilles  and  Toulon  unde- 
served.   (See  pp.  51,  52,  53,  55,  56,  et  seq.) 
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Simxiltaneously  with  the  two  virulent  cases  of  Asiatic  cholera  at  Marseilles  already  noted, 
there  began  a  period  of  intense,  sultry  heat,  which  with  the  exception  of  the  30th,  when  a 
cooling  mistral  blew  over  the  sweltering  city,  yet  continues  unabated.  On  the  evening  of  the 
38th  of  June  this  stifling  heat  was  accompanied  by  dense  swarms  of  mosquitoes,  which  settled 
upon  the  lower  part  of  the  city,  and  were  only  driven  ofiF  by  fires  of  pitch  and  rosin  which 
were  lighted  along  the  streets  during  the  night.  It  was  remembered  that  a  similar  visitation, 
accompanied  by  a  dead,  stifling  atmosphere,  had  marked  the  beginning  of  the  great  epidemic 
of  1865,  and  this  circumstance,  added  to  the  steady  increase  of  the  disease  at  both  Toulon  and 
Marseilles,  produced  on  Saturday  night  and  Sunday  a  panic  which  continued  until  the  Tuesday 
following.  During  this  period  many  thousands  of  people  removed  to  suburban  residences  or 
the  interior  of  France.  Many  pathetic  and  distressing  incidents  have  occurred  during  this 
sudden  and  precij)itate  exodus,  but,  in  general,  the  deportment  of  people  of  all  classes  has  been 
courageous  and  admirable. 

It  is  now  something  more  than  a  week  since  the  first  two  deaths  from  genuine  Asiatic 
cholera  occurred  at  Marseilles.  For  several  days  after  those  cases  the  death  rate  remained  so 
small  and  the  daily  number  of  new  cases  so  stationary  that  it  Avas  hoped  and  believed  that  the 
vigorous  sanitary  measures  which  had  been  taken  would  restrict  the  outbreak  in  this  city  to  a 
limited  area,  and  in  a  short  time  suppress  it  altogether.  But  the  intense,  sultry  heat  which 
began  on  the  28th  of  June  continued  throughout  the  following  week  ;  swarms  of  fugitives 
from  Toulon  continued  to  pour  daily  into  the  city,  without  restriction  or  disinfection,  and 
on  Saturday  and  Sunday,  the  5th  and  6tl'i  of  July,  both  Marseilles  and  Toulon  found  that  the 
epidemic  had  escaped  control,  and  realized  that  the  worst  that  had  been  feared  had  come. 

The  record  of  choleraic  deaths  on  those  two  days,  the  last  whose  statistics  are  included  in 
this  report,  were  13  and  16,  respectively,  at  Toulon,  and  11  and  15  at  Marseilles.  Several  of 
'the  deaths  occurred  in  the  cleanest  and  handsomest  portions  of  Marseilles.  So  that  the  fact  is 
only  too  apparent  that  the  Asiatic  chorera  brought  hither  from  Toulon,  40  miles  distant,  has 
been  distributed  and  taken  root  throughout  this  city. 

The  cholera  epidemic  of  1865  began  on  the  16th  of  June,  and  for  six  weeks  underwent  a 
period  of  incubation,  the  deaths  previous  to  the  1st  of  August  ranging  from  only  1  to  5  per 
day.  On  the  21st  of  August  they  had  risen  to  30  per  day,  and  on  the  16th  of  September  the 
death-rate  attained  its  maximum,  63.  From  that  time  it  gradually  subsided  until  the  disease 
disappeared  in  the  following  December.  It  thus  appears  that  the  attack  of  the  cholera  has 
been  this  year  far  more  vigorous  and  fatal  than  it  was  in  the  great  epidemic  of  nineteen  years 
ago ;  the  pestilence  is  here  and  defies  restraint. 

RECAPITULATION. 

The  present  situation*  may  be,  therefore,  summarized  as  follows: 

I.  The  epidemic  which  now  prevails  at  Marseilles  and  Toulon  is  Asiatic  cholera,  imported 
beyond  all  reasonable  doiibt,  from  Saigon,  China,  by  the  French  transport  Sartlie  to  the 
port  of  Toulon.  At  first  the  disease  was  of  the  type  medically  classified  as  "  benign  ;"  but 
its  malignity  has  since  increased  by  its  further  diffusion  and  develoi^ment  under  the  influ- 
ence of  continued  hot  weather.  At  Toulon  the  epidemic  has  spread  in  some  degree  to  neigh- 
boring villages,  and  from  Marseilles  it  has  penetrated  as  far  toward  the  interior  as  Aix  in 
Provence. 

II.  The  sea-going  commerce  of  Marseilles  is,  for  the  time,  almost  entirely  suspended. 
Italy,  Spain,  Tunis,  and  Algiers  impose  quarantines  of  from  seven  to  fifteen  days  upon  all 
vessels  from  these  two  infected  ports.  Ottoman  ports  absolutely  refuse  entry  to  such  vessels 
upon  any  and  all  conditions.  A  strict  quarantine  of  seven  days  has  been  established  on  the 
land  frontiers  of  Italy  and  Spain  against  all  persons  coming  from  France,  and  the  conditions 
of  these  frontier  quarantines  in  respect  to  baggage  and  merchandise  are  daily  becoming  more 
rigid  and  exacting. 

Under  these  hopeless  conditions,  nearly  all  the  steam-ship  lines  between  Marseilles  and 
other  Mediterranean  and  eastern  ports  have  suspended  operations,  and  have  or  will  soon  close 
their  offices  in  Marseilles. 
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On  the  French,  island  of  Corsica  no  vessel  from  Toulon  or  Marseilles  is  permitted  to  land 
passengers,  baggage,  or  merchandise. 

III.  In  Lyons,  and  at  the  Paris  terminus  of  the  Paris,  Lyons  and  Mediterranean  Railway, 
all  passengers,  baggage,  and  freights,  as  well  as  cars,  coming  from  Marseilles,  are  fumigated 
disinfected,  and  subjected  to  the  strictest  surveillance. 


PROGRESS  OF  THE  EPIDEMIC  IN  MARSEILLES* 


The  following  table  gives  the  number  of  deaths  from  choleraic  disease  which  have  been 
recorded  in  Marseilles  on  each  day  from  the  outbreak  of  the  epidemic  on  the  26th  of  June  until 
the  evening  of  the  18th  of  August,  viz: 


Date. 


June  26. 
27. 
28. 
29. 
30. 

July  1.. 
2.. 
3.. 
4.. 
5. . 
6.. 


Deaths. 


Date. 

Deaths. 

July  14  

70 

15  

60 

16  

68 

17 

56 

18  

53 

19  

65 

20  

57 

21  

61 

23  

.57 

23  

44 

24  

48. 

25  

38 

26  

53 

27  

36 

28  

24 

29  

23 

30  

24 

3  

12 

Date. 

Deaths. 

Aug.  1  

26 

2  

16 

3  

15 

4  

23 

5  

10 

6  

11 

7  

5 

8.. 

18 

9  

11 

10  

14 

11  

15 

12  

11 

13  

12 

14  

20 

15  

15 

16   

14 

17. 

16 

18  

14 

This  shows  a  total  of  1,492  deaths,  or  an  average  o  nearly  28  per  day  for  the  whole  period. 

It  will  be  noted  that  on  one  day  (the  7th  of  Aiigust)  the  death-list  declined  to  5,  and  rose 
gradually  to  20  on  the  14th  of  the  same  month.  This  notable  decrease  on  the  7th  instant  was 
due  largely  to  favorable  weather  and  the  very  effective  ari-angements  which  had  been  per- 
fected for  feeding  the  unemployed  poor.  The  increased  death-rate  during  the  week  following 
was  ascribed  almost  wholly  to  the  precipitate  return  to  the  city  of  a  large  number  of  fugitives, 
who,  after  having  lived  an  uncertain  and  more  or  less  irregular  life  for  a  month  or  more, 
returned  despite  the  earnest  and  repeated  warnings  of  the  press,  the  medical  and  civic  author- 
ities, and  re-occupied  their  badly  ventilated  and  infected  homes. 


THE  RESULTS  OF  HOSPITAL  TREATMENT. 

At  the  beginning  of  the  epidemic  the  vacant  Imperial  Chateau  Pharo  was  converted  into 
a  special  hospital  for  the  treatment  of  cholera  patients.  Its  location,  though  central,  is  on  a 
promontory  near  the  entrance  to  the  old  and  new  ports,  and  being  exposed  to  the  fresh  sea- 
breezes  is  as  favorable  as  could  be  desired. 

The  building  is  surrounded  by  a  large  park,  its  spacious  salons  and  corridors  had  long  been 
vacant,  it  was  free  from  contagion,  and  admirably  adapted  for  the  purposes  of  a  special  hos- 
pital. It  is  served  by  a  corps  of  devoted  nuns,  trained  to  hospital  duties,  and  its  medical  staff 
has  included  some  of  the  ablest  physicians  in  the  city.  With  all  these  circumstances  in  its 
favor,  the  Pharo  has  achieved  the  following  record  from  the  26th  of  June  until  the  4th  of 


*  Report  of  United  States  Consul,  August  19,  1884. 


CHOLERA  IN  EUROPE  AND  INDIA. 


49 


August,  the  latter  date  being  the  latest  to  which  the  official  reccyixl  is  now  accessihle:  Total 
number  of  choleraic  cases  admitted,  503;  remaining  under  treatment,  61;  discharged  as  cured, 
166;  died,  276. 

Deducting  from  the  whole  number  of  cases  admitted  those  remaining  under  treatment  at 
the  date  of  the  rejDort  from  which  these  figures  are  condensed,  it  appears  that  out  of  442 
patients  166  were  cured  and  276  died,  a  death-rate  of  62.4  per  cent.,  which  is  10  per  cent,  higlier 
than  the  death-rate  under  similar  conditions  during  the  epidemic  of  1865. 

The  proportion  of  deaths  to  cases  in  the  city  at  large,  that  is,  the  cases  treated  at  the  homes 
of  the  patients,  can  probably  never  be  accurately  ascertained,  as  in  many  instances  persons  who 
were  cured  of  cholera  at  their  own  residences  have  been  reported  as  having  been  ill  Avitli  fever 
or  other  non-contagious  diseases.  But  the  death-rate  by  "  arrondissements,"  which  ranges  from 
0.62  per  1,000  inhabitants  in  the  quarter  of  the  Palace  of  Justice  to  5-.rG  psr  1,000  in  the  old, 
densely  built  quarter  of  the  Hotel  Dieu,  shows  conclusively  that  it  is  the  slums  of  a  city,  the 
narrow,  noisome  streets  lined  by  swarming  tenements,  that  the  Asiatic  scourge  mainly  attacks. 
In  some  of  the  cleaner,  wealthier  portions  of  the  city  subscriptions  have  been  raised  for  the 
purpose  of  igniting  large  fires  at  evening  along  the  principal  thoroughfares,  and  much  of  the 
immunity  of  certain  handsome  streets  is  ascribed  to  this  precaution,  though  with  what  justice 
it  would  be  difficult  to  say. 

Great  stress  is  laid  by  many  persons,  including  some  physicians,  upon  the  fact  that  a  great 
conflagration  at  Constantinople  some  years  ago  put  an  end  to  a  cholera  epidemic  even  in  qiiar- 
ters  which  were  untouched  by  the  fire,  but  it  is  difficult  to  account  for  this  upon  any  scientific 
theory  as  more  than  a  coincidence. 

CHOLERA  IN  MARSEILLES  DURING  1883. 

Although  the  fact  has  not  been  officially  announced,  it  is  now  learned  upon  authority 
which  seems  unquestionable  that  the  cholera  which  prevailed  in  Egypt  during  the  summer 
of  1883  was  imported  to  Marseilles  and  caused  a  number  of  deaths. 

During  the  month  of  July,  1S83,  the  total  deaths  in  this  city  from  intestinal  diseases 
was  253,  as  compared  with  157  for  the  same  month  of  the  preceding  year,  and  this  increase 
probably  represents  very  accurately  the  number  of  deaths  from  choleraic  disease.  The  malady 
was,  however,  of  a  comparatively  benign  type,  and  soon  yielded  to  skillful  treatment.  By  a 
discreet  collusion  betAveen  the  mayor,  two  hospilal  physicians,  and  several  Sisters  of  Charity, 
who  acted  as  nurses,  the  nature  of  the  disease  was  concealed,  and  a  cholera  i^anic,  with  all  its 
deplorable  effects  upon  commerce  and  general  business,  was  averted.  There  is  no  reason  to 
doubt  that  every  possible  precaution  in  respect  to  isolation  of  the  choleraic  patients  in  the 
main  hospital,  burial  of  the  dead  and  disinfection  of  their  bedding  and  efi^ects,  was  thoroughly 
enforced,  and  if  this  preliminary  touch  of  the  epidemic  had  any  substantial  effect  it  was  to 
suggest  the  active  sanitary  measures  which  were  enforced  in  Marseilles  early  this  summer, 
and  which  brought  the  city  to  such  a  complete  state  of  preparation  prior  to  the  malady  of 
Toulon. 

THE  SPREAD  OP  THE  EPIDEMIC  IN  SOUTHERN  FRANCE. 

By  the  middle  of  August,  1884,  cholera  had  spread  widely  throughout  the  whole  district 
'within  a  radius  of  100  to  150  miles  from  Marseilles.  At  Aries,  Aix,  and  Cette,  as  in  this  city, 
the  disease  seems  to  have  spent  its  first  malignant  enex'gy,  and  the  death-rate  in  those  places 
is  either  stationary  or  slowly  declining.  At  other  places,  notably  in  various  small  villages  in 
the  depai"tments  of  Ardeche,  Hdrault,  and  Basses- Alpes,  it  has  broken  out  within  a  week  j^ast 
with  fatal  intensity.  Among  the  most  striking  cases  of  this  class  is  that  of  the  village  of 
Omergues,  25  miles  from  Sisteron,  in  the  department  of  Basses-Alpes.  The  place  is  a  small, 
closely  built  mountain  hamlet  of  700  people,  having  no  physician  or  apothecary,  and  few  ideas 
of  cleanliness  or  sanitary  prudence.  About  ten  days  ago  a  servant  from  Marseilles  returned 
to  her  family  at  Omergues,  bringing  the  fatal  germ  of  contagion.  She  and  two  other  members 
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of  her  family  died;  the  corpses  were  left  for  a  day  or  more  iinhuried,  panic  seized  the  little 
community,  and  before  the  facts  became  known  and  help  could  be  sent  from  Sisteron,  25 
of  the  poor  creatures  had  died.  The  prefect  of  the  department  hastened  to  the  scene,  phy- 
sicians and  medicines  were  brought,  and  the  epidemic  at  that  point  was  checked,  although 
it  still  prevails  there  in  a  very  fatal  form. 

In  many  cases  the  contagion  is  preserved  and  spread  by  that  most  willful  and  criminal  stu- 
pidity which  prompts  these  thrifty  peasants  to  preserve  and  sell  the  bedding  and  clothes  of 
their  dead  relatives.  These,  with  that  other  large  contingent,  whom  no  danger  or  warning  can 
prevent  from  excessive  indulgence  in  melons,  stale  fruit?,  and  cold  drinks,  have  been  in  this 
as  in  past  epidemics  mainly  instrumental  in  keeping  alive  and  transmitting  the  pestilence. 

There  seems  to  be,  however,  some  definite  suggestion  in  the  capricious,  irregular  spread 
of  the  cholera  throughout  Southern  France  this  summer,  passing  by  certain  villages  to  attack 
others  in  the  same  neighborhood,  and  increasing  or  diminishing  under  certain  conditions  of 
moisture,  winds,  and  temperature. 

A  careful  study  of  all  attainable  facts  of  this  kind  would  seem  to  show  that  the  ignition 
and  spread  of  cholera  in  a  community  are  favored  by  four  fundamental  conditions,  viz: 

(1)  Porosity  of  the  soil,  which  would  allow  choleraic  dejections  to  penetrate  to  sufficient 
depth  to  reach  springs,  wells,  or  other  sources  or  channels  of  water  used  for  domestic  purposes. 
Open,  gravelly  soils  are  therefore  the  worst  in  this  respect. 

(2)  The  facilities  offered  by  drains,  sewers,  and  water-courses  for  the  circiilation  of  in- 
fected water  under  and  among  the  dwellings  of  a  village  or  city. 

(3)  The  accumulation  of  fecal  or  other  decaying  organic  matter  infected  by  choleraic 
dejections. 

(4)  Close,  crowded,  ill-ventilated  dwellings,  combined  with  unwholesome  and  irregular 
alimentation  and  neglect  of  cleanliness. 

All  this  has,  of  course,  long  been  known,  but  it  is  worthy  of  record  that  during  the  spread 
of  the  present  epidemic  the  towns  and  villages  of  Southern  France  have  been  stricken  in  very 
exact  proportion  to  the  degree  in  which  they  involve  one  or  more  of  the  above  conditions. 

What  is  called  "caprice  "or  waywardness  of  Asiatic  cholera  is  simply  its  persistence  in 
seeking  conditions  favorable  to  its  propagation  and  diffusion. 

But  it  is  essential  that  the  real  facts  of  the  present  situation  should  be  neither  underesti- 
mated nor  misunderstood. 

The  harbor  of  Marseilles,  as  was  explained  in  a  previous  report,  covers  neaidy  the  entire 
water  front  of  the  city,  and  has  but  three  narrow  outlets  to  the  open  sea.  Into  these  inclosures 
of  tideless  water  the  sewers  pour  the  filth  and  dejections  of  the  entire  city,  nearly  every  part 
of  which  is  at  present  more  or  less  contaminated  by  cholera. 

Poisoned  thiis  by  a  constant  influx  of  sewage,  stagnating  and  festering  under  the  sultry 
heats  of  midsummer,  the  waters  of  the  port  of  Marseilles  have  become  putrid  and  pestilent. 
Any  vessel  which  is  moored  for  even  a  day  in  the  harbor,  or  any  freight  that  may  be  landed 
or  taken  on  board  under  such  conditions,  may  become  infected  o  a  degree  which  may  involve 
future  danger,  but  which  no  present  inspection  can  detect. 

The  au  horities  of  Marseilles  have  done  the  utmost  that  zeal,  courage,  and  intelligent  lib- 
erality could  do  to  stamp  out  the  present  cholera  epidemic  on  shore.  The  officers  and  people 
of  this  city  have  set  a  shining  example  of  what  may  be  done  by  human  energy  and  wisdom  to 
stay  the  ravages  of  cholera.  The  efforts  have  succeeded,  under  Providence,  in  notably  dimin- 
ishing the  spread  and  fatality  of  the  disease.  But  the  power  of  such  remedies  stops  with  the 
shore.  Until  some  system  of  subaqueous  conduits  is  devised  to  carry  the  ceaseless  flood  of 
sewage  farther  out  to  sea,  it  is  difficult  to  see  how  more  can  be  done  than  has  been  do  .  e  to 
modify  the  fetid  condition  of  the  harbor. 

The  port  of  Cette,  though  in  better  condition  than  that  of  Marseilles,  is  likewise  infected 
with  cholera. 
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THE  SANITARY  CONDITION  OF  TOULON  AND  MARSEILLES,  1885. 

TOULON. 

The  port  of  Toulon,  the  principal  naval  and  military  station  of  France  on  the  Mediterra- 
nean, has  a  population  of  about  70,000,  including  a  large  contingent  of  sailors,  soldiers,  and 
workmen  in  the  extensive  arsenal  and  dock-yards  which  have  long  been  established  there. 

The  city  proper  is  old  and  closely  built.  Some  of  the  tenement  buildings  fronting  on 
narrow  and  crooked  streets  are  six  and  seven  stories  in  height,  and  swarming  with  a  dense 
and  generally  untidy  population.  The  place  is,  in  fact,  a  fortress,  protected  against  modern 
weapons  and  tactics  by  forts  crowning  the  neighboring  hills,  but  retaining  still  the  heavy 
encircling  parapet  wall  and  ditch,  which  greatly  restrain  the  natural  expansion  of  the  city. 
The  densely  built  quarter  adjacent  to  the  docks  is  on  low  and  almost  level  ground,  and  on  either 
side  of  the  main  port  are  moored  rows  of  old,  rotting  wooden  hulks,  the  frigates  of  half  a 
century  ago,  which  are  now  used  as  barracks,  store-ships,  and  hospitals. 

The  city  has  no  underground  sewers,  but  rivulets  of  water  flow  down  the  open  gutters, 
into  which  are  poured  daily  the  night-soil  and  other  filth  of  the  population,  except  such  as  is 
still  more  unfortunately  thrown  into  open  cess-pools  in  back  yards  and  areas,  which  become  in 
summer  nests  of  infection.  For  many  years  it  has  been  the  practice  to  throw  vegetable  and 
other  garbage  into  the  new  dock  near  the  arsenal,  and  as  that  portion  of  the  harbor  is  under 
control  of  the  national  Government,  the  city  authorities  are  unable  to  suppress  this  dangerous 
practice.  It  is  this  confusion  of  responsibility  and  conflict  of  authority  between  the  national 
and  local  governments  which  has  hitherto  been  a  most  serious  obstacle  to  the  sanitary  improve- 
cQient  of  Toulon.  The  ministry  at  Paris  is  unwilling  and  the  city  authorities  unable  to  under- 
take the  radical  and  costly  improvements  which  alone  can  make  Toulon  other  than  what  it 
has  been  for  generations,  a  breeding  place  for  disease,  a  hot-bed  for  the  quick  propagation  of 
every  epidemic  that  may  come  from  Africa,  the  Levant,  or  the  pestilent  ports  of  Asia. 

An  earnest  and  eloquent  appeal,  addressed  recently  by  the  mayor  and  council  of  Toulon 
to  the  central  ministry,  sets  forth  eight  radical  and  important  measures  to  be  undertaken  at 
national  expense  which  are  essential  to  the  sanitary  improvement  of  the  town. 

Among  these  are  the  entire  demolition  and  reconstruction  of  certain  old  and  densely  built 
quarters,  opening  various  streets  and  avenues  through  the  fortification  wall,  cutting  a  wide 
canal  between  the  old  and  new  ports  to  create  a  possible  current  and  change  of  water  in  the 
harbors,  the  removal  of  the  present  lazaret  or  quarantine  hospitals  to  the  island  of  Hyeres,  or 
elsewhere,  at  a  safe  distance  from  the  city,  and  to  repave  the  streets  of  the  city  entire,  remov- 
ing the  substratum  of  earth,  which  is  soaked  and  poisoned  with  the  filth  of  centuries.  Besides 
this  there  is  needed  a  sufficient  water  supply  to  furnish  the  city  and  environs  for  culinary  and 
other  purposes,  so  that  the  use  of  water  from  wells  and  cisterns  may  be  prohibited  for  all  pur- 
poses except  washing  and  irrigation.  These  recommendations  were  urgently  presented  to  the 
ministry  in  September  last,  but  up  to  this  time  almost  nothing  has  been  done. 

Some  change  is  being  made  in  the  water- works,  which,  when  finished,  is  expected  to 
increase  the  suj^ply,  but  the  present  eff^ect  is  to  diminish  even  the  ordinary  scant  supply  of  water 
during  the  important  months  of  March  and  April,  when  it  is  of  the  highest  imj^ortance  to 
cleanse  the  city  thoroughly  before  the  advent  of  summer  heats. 

There  are  several  open  ditches  in  and  about  Toulon  which  have  no  water  excej^t  during 
the  infrequent  rains  of  this  region,  and  not  sufficient  grade  or  fall  to  cause  a  healthy  current 
even  then. 

These  ditches  are  open  sinks  of  pollution,  and  there  is  a  strong  demand  by  the  health 
authorities  that  they,  like  the  cess-pools  in  private  premises,  shall  be  closed.  The  discourag- 
ing fact  is  that  the  sanitary  defects  of  Toulon  are  so  radical  and  so  numerous  that  their  reform 
would  not  only  require  years  of  labor,  but  involve  an  oiitlay  of  money  which  neither  the  city 
nor  the  General  Government  is  prepared  to  meet.  Certain  parts  of  the  town  woiild  need  to  be 
entirely  demolished  and  rebuilt,  and  a  company  has  been  formed  to  undertake  a  small  part  of 
this  work,  but  their  enterprise  is  only  a  beginning  of  what  needs  to  be  done.    The  old  harbor 
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is  choked  with,  the  accumulated  filth  and  garbage  of  many  years,  but  it  is  a  question  whether 
the  dredging  of  this  foulness  at  this  time  would  not  increase  rather  than  diminish  the  imme- 
diate danger.  During  the  epidemic  of  last  year  the  expenses  of  the  city  were  unusually  heavy, 
and  the  deficit  thereby  created  now  restricts  seriously  the  power  of  the  municipality  to  preserve 
even  ordinary  cleanliness. 

The  net  result  is  that  while  a  great  deal  lias  been  said  and  printed,  many  remedies  proposed 
and  suggested,  very  little  has  been  actually  done  ab  Toulon,  and  the  city  will,  from  all  present 
appearances,  drift  along  toward  midsummer  in  a  condition  quite  as  exposed  to  epidemic 
influences  as  that  of  a  year  ago,  with  this  danger  still  further  increased  by  the  dormant  germs 
of  cholera  which  were  left  by  the  scourge  of  1884. 

It  is  generally  conceded  that  filth  alone  does  not  create  cholera ;  if  it  could,  Toulon  would 
breed  an  epidemic  every  summer  ;  but  surface  sewage,  noisome,  narrow  streets,  and  a  polkited 
harbor  certainly  offer  a  ready  and  fertile  hot-bed  for  the  propagation  of  the  malady,  and  it 
must  be  admitted,  however  regretfully,  that  the  present  condition  of  Toulon  suggests  far  more 
of  warning  than  assurance. 

MARSEILLES. 

As  has  been  stated  previously,  the  city  of  Marseilles  is,  in  respect  to  sanitary  improve- 
ments, much  more  advanced  than  Toulon.  Originally  the  two  cities  were  similarly  defective 
in  constriiction,  and  suffered  equally  from  the  plague  in  the  Middle  Ages  and  from  the  suc- 
cessive visitations  of  cholera  which  have  occurred  during  the  present  century. 

But  thirty  years  ago  the  city  of  Marseilles  constructed  a  canal  60  miles  in  length,  which 
brings  the  water  of  the  river  Durance  in  profuse  and  never-failing  abundance,  so  that  the 
wells  and  cisterns  which  formerly  furnished  the  people  with  water  have  long  been  disused. 
The  Durance  is  an  Alpine  stream,  whose  waters  are  strongly  colored  with  a  slaty  detritus,  and 
like  other  rivers  it  brings  down  also  the  drainage  of  the  villages  and  farms  along  its  course. 
But  along  the  CH.nal  large  ponds  or  reservoirs  have  been  constructed,  in  which  the  water  is 
allowed  to  stand  and  settle,  so  that  it  reaches  the  city  in  a  fairly  pure  and  limpid  condition. 
That  a  city  like  Marseilles,  in  a  country  so  arid  and  so  nearly  rainless  as  Southern  France, 
should  thus  enjoy  an  abundant  supply  of  even  ordinary  water  is  a  highly  creditable  and  satis- 
factory result.  The  sewers  throughout  a  large  part  of  the  city  are  admirably  constructed,  and 
the  pavements  are  probably  as  good  as  those  of  any  European  city.  In  the  general  scheme  of 
improvements  that  was  worked  out  twenty  years  ago,  broad  streets  were  cut  through  the  most 
crowded  and  unhealthy  portions  of  the  old  town  ;  and  the  ax-rangements  for  street  cleaning  and 
removal  of  night-soil  and  garbage,  although  in  some  respects  defective,  are  fairly  efficient. 
Some  of  the  older  buildings  are  destitute  of  proper  accommodations,  and  the  lower  classes  of 
people  have  generally  the  lax  ideas  of  Southern  Eui'ope  in  respect  to  culinary  and  personal 
neatness. 

But,  like  Toulon  and  most  other  Mediterranean  cities,  Marseilles  finds  in  its  harbor  a 
source  of  impregnable  difficulty  and  more  or  less  constant  danger.  There  is  in  the  nature  of 
the  case  no  outlet  for  the  sewage  of  the  city  but  the  sea,  and  as  almost  the  entire  water  front 
of  Marseilles  is  lined  with  wharves  and  inclosed  by  sea-walls,  these  artificial  harbors  become 
great  cess-pools,  which  the  Mediterranean,  having  neither  tides  nor  permanent  currents,  fails 
to  purify.  The  filth  that  is  poured  from  any  of  the  numerous  sewers  stinks  and  festers  until 
it  is  removed,  that  is  to  say,  the  more  solid  portion  of  it,  by  dredging.  During  the  epidemic 
of  last  year  the  dredging  was  suspended  for  sanitary  reasons,  but  during  the  past  winter  it 
has  been  actively  resumed,  and  the  harbors  will  be  this  summer  in  no  worse  than  their  usual 
condition.  Various  plans  have  been  stiggested  to  obviate  this  peril  by  cutting  a  subterranean 
canal  along  the  entire  city  front  to  gather  and  discharge  the  sewage  at  a  point  several  miles 
down  the  coast,  or  by  laying  large  iron  pipes  under  the  harbor  and  through  the  breakwater 
from  each  sewer  to  the  open  sea,  but  these  would  be  laborious  and  expensive  measures,  and 
nothing  has  been  decided  upon  or  begun. 

The  epidemic  of  last  year  was  a  costly  experience  to  Marseilles,  and  the  sanitary  fund  was 
largely  overdrawn.    There  is  at  present  *  a  sharp  controversy  in  the  municipal  council  over  the 
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question  whether  a  large  part  of  this  money  was  not  injudiciously  spent  for  costly  and  useless 
disinfectants.  There  is  a  general  complaint  that  not  only  are  certain  quarters  of  the  city  more 
dirty  and  neglected  than  they  were  a  year  ago,  but  that  a  large  part  of  the  people,  instead  of 
being  warned  and  stimiilated  by  the  severe  lesson  of  1884,  have  relajjsed  into  the  lethargy 
which  so  often  follows  a  danger  past,  and  are  more  than  usually  careless  and  unclean.  The 
local  press  is  filled  with  protests  and  appeals  on  this  subject,  but  the  best  that  can  be  hoped  is 
that  Marseilles  will  be  nearly  as  clean  and  ready  as  it  was  last  June,  when  the  cholera  appeared 
at  Toulon  and  so  quickly  developed  itself  here. 

The  epidemic  of  last  year  killed  only  1,734  people  in  Marseilles,  and  as  the  80,000  or  100,000 
fugitives  who  then  .left  the  city  have  returned,  it  is  assumed  that  the  ready  material  here — in 
other  words,  the  percentage  of  persons  w'ith  choleraic  tendencies — is  not  yet  exhausted.  The 
history  of  previous  epidemics  teaches  that,  particularly  in  cities  which,  like  this,  are  rarely 
visited  by  frost,  the  dregs  of  one  year's  pestilence  may  most  likely  become  the  seeds  of  a  new 
outbreak,  and  that  Asiatic  cholera  once  established  in  Europe  continues  its  march  with  a  per- 
sistence that  baffles'conjecture  and  for  a  time  defies  restraint. 


THE  TRUTH  ABOUT  MARSEILLES:  HOW  THE  CHOLERA  ORIGINATED;  THE  PRESENT  SITUA- 
TION, AND  PROSPECTS  OF  THE  EPIDEMIC  (1885).* 

It  was  inevitable  that  an  early  and  rude  awakening  should  follow  the  ignorant  delusions 
which  the  city  authorities  of  Marseilles  sought  to  cultivate  by  the  rigid  suppression  of  all 
sanitary  data  during  the  early  days  of  the  present  epidemic,  and  by  rej^eated  declarations  that 
the  health  of  the  city  and  neighborhood  was  satisfactory. 

.The  shock  came  on  the  14th  instant  through  the  simultaneous  publication  in  the  local 
newspapers  of  two  remarkable  documents,  the  special  report  of  Dr.  Brouardel  to  the  National 
Academy  of  Medicine,  and  the  Monthly  Sanitarj^  Bulletin,  edited  by  Dr.  Albt:^nois,  a  promi- 
nent physician  of  this  city,  who  is  officially  charged  with  the  collation  and  the  publication  of 
the  vital  statistics  of  Marseilles. 

Dr.  Brouardel,  the  Avidely-known  Government  expert  on  contagious  diseasas  and  epi- 
demics, had,  as  was  reported  in  a  previous  dispatch  of  this  series,  accomijanied  M.  Legrand, 
minister  of  commerce,  oh  his  inspection  at  Marseilles  on  the  4th  and  5th  of  August.  Upon 
returning  to  Paris,  the  eminent  doctor  presented  before  the  Academy  of  Medicine  at  its  session 
on  the  11th  of  August  a  report  which  stripped  away  the  disguises  and  evasions  behind  which 
the  mayor  of  Marseilles  had  sought  to  conceal  the  growing  epidemic,  and  revealed  the  ghastly 
truth  that  the  city  was  in  the  first  stage  of  an  epidemic  of  real  Asiatic  cholera  which  had 
not  been  imported  from  Sixain  or  elsewhere,  but  proi^agated  here  in  our  midst  by  the  filth  and 
neglect  of  Marseilles  impregnated  by  the  surviving  germs  of  last  year's  visitation.  A  single 
quotation  from  the  report  of  Dr.  Brouardel  will  show  how  clearly  he  states  the  important  facts 
which  underlie  the  present  situation.  Si^eaking  of  Marseilles,  "  it  must  be  declared,''  he  says, 
"  that  even  the  most  elementary  principles  of  sanitary  cleanliness  are  unknown  there.  The 
gutters  of  the  streets  flow  with  th  e  veriest  filth.  The  canals  and  the  sewers,  many  of  which 
are  open,  are  infected.  On  the  eastern  side  of  the  Old  Port  is  one  building  which  contains 
700  inhabitants,  whose  excrements  are  thrown  into  recesses  on  the  stairways,  forming  in  some 
places  a  mass  of  2  cubic  meters.  Behind  the  mayoralty  is  a  school  for  young  girls,  poisoned 
by  exhalations  from  the  vaults  of  neighboring  closets,  and  aired  only  by  windows  opening 
upon  a  dark,  closed  court,  which  is  a  veritable  sink." 

Having  fairly  declared  that  the  epidemic  of  this  summer  has  been  kindled  in  the  same 
houses  and  streets  which  were  most  severely  stricken  last  year.  Dr.  Brouardel  attributes  the 
responsibility  for  this  squalor  to  the  imperfect  law  of  1850,  under  which  proprietors  are 
enabled  to  evade  legal  sanitary  regulations  concerning  closets  and  drainage.  He  moved  a 
demand  that  this  law  be  amended,  and  the  motion  was  unanimously  affirmed.    Had  this 
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startling  report  been  unsustained  by  other  testimony,  it  would  probably  have  been  discredited 
as  a  hasty  verdict  of  a  Parisian  savant,  presumably  prejudiced  against  Marseilles.  But,  on 
the  day  of  its  publication  here,  there  appears  in  the  same  journals  a  still  more  damaging  dis- 
closure by  Dr.  Albenois,  whom  the  people  of  this  city  have  learned  to  respect  as  the  highest 
legal  authority  on  sanitary  science.  Having  stated  frankly  that  44  deaths  from  Asiatic  cholera 
had  occurred  here  during  the  last  days  of  July,  5  of  which  had  taken  place  upon  as  many 
vessels  moored  separately  in  the  Old  Port,  and  that  the  others  originated  in  certain  houses 
which  were  severely  visited  last  suminer.  Dr.  Albdnois  says  :  "  In  most  cases  these  houses  are 
notoriously  unclean,  some  actually  infectious,  especially  those  in  the  rear  of  the  Bourse.  In 
narrow,  noisome  streets,  deprived  of  air  and  light,  where  there  still  prevails  the  old  system  of 
passares,  which,  is  to-day  simply  the  throwing  of -all  excreta  out  of  the  windows,  a  process 
which  is  perfected  in  some  instances  by  a  conduit  Surmounted  by  a  funnel  placed  beneath  the 
window,  and  while  it  may  in  some  degree  prevent  the  passers  by  from  being  splashed,  never- 
theless leaves  the  whole  mass  of  putrescent  matter  in  the  street  below.  We  have  not  ceased 
to  urge  for  years  that  it  is  these  same  wretched  quarters  that  have  centiimed  to  carfully 
nourish  the  germs  of  all  contagious  and  infectious  maladies.  We  have  demonstrated  that 
by  abolishing  them  it  is  possible  to  save  each  year  the  lives  of  at  least  1,500  persons."  After 
describing  and  denouncing  the  system  of  sewers  which,  with  one  exception,  pour  the  entire  filth 
of  the  city  into  the  Old  Port ;  the  open  drains,  like  the  Garret  and  the  Hauveaune,  which 
spread  death  along  their  course ;  and  having  explained  how  in  one  nortorious  instance  the 
contractor  building  a  cross-sewer  was  permitted  to  block  up  the  tributary  ones  until  the  filth 
which  they  carried  backed  up  and  submerged  the  cellars  of  adjoining  districts,  whose  inhab- 
itants were  left  unadvised  of  the  cause  of  this  stoppage.  Dr.  Albenois  concludes  that  "it  is 
certain  that  if  it  had  been  desired  to  prepare  the  ground  for  a  new  epidemic  it  would  have 
been  impossible  to  adopt  a  more  effective  process."  These  brief  quotations  from  official  docu- 
ments of  unquestionable  authority  will  explain  sufficiently  the  causes  of  the  reigning  epidemic, 
and  indicate  the  errors  and  neglects  to  be  avoided  by  other  municipalities. 


CHOLERA  IN  THE  FRENCH  PYRENNEES* 

During  the  recent  severe  epidemic  in  Spain  the  French  Government  has  hitherto  main- 
tained a  line  of  sanitary  pickets  or  posts  of  inspection  along  the  Spanish  frontier.  These 
posts  were  generally  under  charge  of  young  physicians,  or  medical  graduates,  who,  under 
competent  direction,  become  very  efficient  and  maintain  an  effective  surveillance  over  pas- 
sengers and  merchandise  over  all  roads  and  railways  connecting  the  two  countries,  without 
imposing  needless  restrictions  upon  freedom  of  communication;  but  as  the  surveillance  in 
Spain  subsided  with  the  advancing  autumn,  these  sanitary  sentinels  were  either  withdrawn  or 
relaxed  their  vigilance;  so  that  by  the  end  of  October  communication  across  the  frontier  was 
practically  uninterrupted. 

It  is  thought  to  have  been  more  or  less  due  to  this  relaxed  vigilance  that  cholera  appeared 
on  the  2d  of  November  at  Prades,  a  town  of  4,000  inhabitants  in  the  department  of  Pyrdndes- 
Orientales,  25  miles  from  the  Spanish  border,  and  about  the  same  distance  from  the  sea.  The 
disease  showed  no  abatement  in  malignity  by  reason  of  the  cold  weather,  and  many  cases 
proved  fatal  in  four  or  five  hours.  On  the  IGth  there  were  5  deaths  from  cholera  at  Prades, 
and  the  malady  had  spread  to  the  neighboring  villages  of  Device,  Eus,  Touring,  and  Nahides. 
About  the  same  date  it  appeared  also  at  Perpignan,  the  capital  of  the  dejiartment,  which  is 
situated  near  the  sea  and  on  the  railway  from  Cette  to  Barcelona. 

It  is  impossible  at  present  to  give  the  exact  results  of  this  outbreak.  It  appears,  how- 
ever, that  from  the  2d  to  the  20th  of  November  there  were  25  deaths  at  Prades  and  about  as 
many  more  in  the  neighboring  villages.    At  Perpignan  the  disease  was  less  fatal  (a  fact  due 
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perhaps  in  some  degree  to  better  medicinal  treatment),  and  in  general  the  intensity  of  its  attacks 
has  gradually  declined  as  the  weather  became  more  cold  and  damp  from  the  November  rains. 

It  is  thought  by  the  medical  authorities  of  the  infected  district  that  the  epidemic  will  not 
extend  beyond  its  present  limits  or  develop  in  serious  fatality  this  season,  but  the  facts  herein 
reported  are  worthy  of  record  as  illustrating  the  erratic  nature  of  the  disease,  and  showing  the 
danger  that  still  lurks  in  the  whole  Mediterranean  region  adjacent  to  the  recently  stricken 
provinces  of  Spain  and  France.  Prades  and  Perpignan  had  been  almost  in  the  presence  of 
cholera  during  the  entire  summer,  but  they  escaped  infection  \intil  the  scourge  had  become 
extinguished  at  Marseilles,  and  was  so  nearly  so  in  Spain  that  the  usual  safeguards  had  been 
abandoned. 

This  recent  outbreak  in  the  Pyrenees-Orientales  is  but  a  small  item  in  the  general  epi- 
demic account  of  this  year.  But  it  exemplifies  the  persistent  malignity  of  cholera  under  con- 
ditions not  usually  considered  favoi-able  to  its  development,  and  is  a  significant  warning  of 
what  may,  unfortunately,  recur  with  the  advent  of  another  summer. 

In  a  letter  accompanying  his  dispatch  of  January  7, 1886,  to  the  Department,  the  consul  at 
Marseilles,  in  apologizing  for  his  tardiness  in  forwarding  information  concerning  small-pox, 
states  that  "if  it  may  seem  to  the  Department  strange  that  these  facts  should  not  have  been 
earlier  reported,  I  beg  to  explain  that  since  October  all  mortality  statistics  have  been  sup- 
pressed or  withheld  from  publication  by  the  municipal  authorities,  and  clean  bills  of  health 
have  been  issued  by  the  public  health  officer  to  all  outgoing  vessels  since  the  23d  of  that  month, 
as  heretofore  reported." 

The  above-mentioned  dispatch  relates  to  the  sanitary  condition  at  Marseilles,  a  part  of 
which  is  introduced  here:  The  vital  statistics  of  Marseilles  for  1885  form  a  gloomy  and 
unpromising  record.  The  total  death-list  of  the  city  included  12,352  persons,  of  whom  114 
perished  by  suicide,  119  by  accident,  33  by  murder.  The  cholera,  which  in  1884  had  totally 
disappeared  on  the  29th  of  October,  persisted  in  1885  until  past  the  beginning  of  winter. 
Although  this  port  was  officially  declared  clean  from  epidemic  on  the  23d  of  October,  and 
clean  bills  of  health  have  since  been  issued  by  the  health  authorities  to  outgoing  vessels,  there 
were,  as  now  appears,  13  deaths  from  cholera  in  Marseilles  during  October,  and  2  in  December 
(on  the  3d  and  9th  respectively),  since  which  date  it  seems  to  have  definitely  disappeared.  But 
this  is  not  all;  during  the  past  three  months  the  small-pox,  which  in  Marseilles  as  in  most  all 
other  large  cities  nearly  always  prevails  in  some  degree,  has  gradually  assumed  more  serious 
proportions  until  now  it  is  fairly  epidemic  in  several  of  the  older  quarters  of  the  city.  Thus, 
during  the  year  1884,  19  deaths  were  registered,  whilst  in  the  year  1885,  during  the  same  j^eriod, 
from  July  to  December,  there  were  292  deaths  from  this  disease. 

Under  the  French  law,  which  prohibits  physicians  from  reporting  pul)licly  the  nature  of 
any  disease  from  which  a  patient  has  died,  and  which  places  all  sanitary  and  mortuary  records 
under  the  absolute  control  of  local  authorities,  it  is  impossible  to  ascertain  the  precise  number 
of  cases  of  small-pox  which  have  occurred  here  during  the  above  period. 

The  Official  Sanitary  Bulletin  for  November  was  withheld  by  the  authorities  from  publi- 
cation because  it  disclosed  the  13  deaths  from  cholera  during  that  month;  and,  as  the  statistics 
for  December  have  not  yet  been  published,  it  is  only  by  chance  or  common  rumor  that  the 
growing  fatality  of  small-pox  has  become  known  outside  of  official  municipal  circles.  The 
public  press  is  still  silent  on  the  entire  subject,  and  no  steps  have  been  taken  to  enforce  vacci- 
nation in  the  i^ublic  schools  or  among  the  peojjle. 

It  is  an  ungracious  duty  to  record  this  further  misfortune  to  a  city  whose  commercial 
interests  have  been  so  recently  and  disastrously  stricken  by  recurring  pestilence;  but  the  truth 
is  too  plain  to  be  distorted,  and  too  serious  to  be  ignored.  The  underlying  facts  of  the  present 
sanitary  condition  of  Marseilles  can  not  well  be  more  concisely  or  plainly  stated  than  in  the 
words  of  Dr.  Albenois,  the  official  vital  statistician  of  this  city: 

'If,'  says  Dr.  Albenois,  '  we  compare  the  i^resent  with  the  corresponding  period  of  last 
year,  there  appears  reason  for  painful  surprise.    In  1884  the  invasion  of  cholera,  although 
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more  grave  than  in  1885,  had  totally  ceased  on  the  29th  of  October.  After  that  date  there 
existed  in  our  city,  so  to  speak,  no  form  of  contagious  disease.  These  excellent  results,  as  we 
have  hitherto  demonstrated,  were  the  direct  effects  of  the  energetic  measures  of  cleansmg  and 
disinfection  which  were  adopted  at  the  commencement  of  the  cholera. 

'  The  expenses  of  these  measures,  legitimate  in  the  highest  sense,  have  been  rudely  and 
ignorantly  criticised  by  certain  nefarious  persons  who  are  always  ready  to  oppose  their  igno- 
rance and  nonentity  to  any  really  useful  and  necessary  improvement.  Unfortunately,  their 
complaints  have  been  listened  to,  and  the  municipality,  thus  constrained  to  attempt  some 
trifling  economies,  has  had  to  be  niggardly  in  its  measures  for  disinfecting  and  cleansing  the 
city  during  the  recent  epidemic. 

'  We  do  not  hesitate  to  ascribe  distinctly  to  these  causes  the  desperate  persistence  of  the 
cholera  epidemic  of  1885,  and  the  extraordinary  totals  which  we  now  disclose  of  deaths  from 
contagious  and  infectious  diseases.  It  is  indeed  evident  that  the  municipal  treasury  is  richer 
by  some  thousands  of  francs;  but  how  much  have  the  people  of  Marseilles  lost  and  have  yet 
to  lose  when  we  declare  the  ghastly  record  of  mortality  at  the  close  of  the  year.  Moreover, 
she  is  counting  for  nothing  the  immense  losses  which  are  inflicted  upon  commerce  by  the 
reputation  of  Marseilles  as  a  city  perpetually  infected,  and  always  a  menace  to  the  rest  of 
France  and  the  whole  world. ,  There  is  nothing  surprising  in  the  present  prostration  of  busi- 
ness and  the  misery  of  our  people,  and  we  leave  the  heavy  responsibility  of  these  misfortunes 
to  those  who  pretend  that  questions  of  popular  amusements,  for  instance,  are  more  important 
than  those  of  public  health.' 

This  stinging  arraignment  by  the  highest  official  authority  of  Marseilles  seems  to  be 
based  upon  facts  and  statistics  which  are  impregnable  and  conclusive.  The  health  of  cities 
depends  directly  on  their  cleanliness  and  sanitary  arrangement.  The  cholera  outbreak  here  in 
June,  1884,  caused  an  extraordinary  and  thorough  cleansing  and  disinfection  of  all  the  great 
cities  of  Europe.  The  result  was  that  in  Paris,  for  example,  the  death-rate  fell  from  its  natural 
average  of  26. 40  per  thousand  during  the  previous  ten  years  to  18.50  per  thousand  in  1884.  In 
London,  where  the  sanitary  measures  were  most  tliorough,  the  death-rate  was  reduced  to  the 
extraordinary  figure  of  15.40  to  each  one  thousand  of  its  population;  while  at  Marseilles  the 
rate  for  the  same  year  ranged  from  30  to  50,  with  a  maximum  of  50  deaths  for  every  one 
thousand  inhabitants  in  certain  arrondissements  of  the  city. 

And  now,  after  all  this  experience,  it  remains  to  be  said  that  thus  far  nothing  has  appar- 
ently been  done  for  the  permanent  sanitary  improvement  of  this  city.  During  the  epidemic 
of  last  summer  a  credit  of  .300,000  francs  was  voted  by  the  General  Government  to  be  used  in 
building  a  lateral  sewer,  or  otherwise  improving  the  drainage  system  of  Marseilles  under  plans 
to  be  approved  by  the  minister  of  the  interior.  Thus  far  nothing  has  been  agreed  upon,  and 
the  only  precautionaiy  measure  now  in  force  is  the  suspension  of  dredging  in  the  docks;  so  that 
at  the  mouths  of  certain  sewers  the  discharged  sediment  has  filled  up  to  the  surface  of  the 
water.  Any  adequate  change  of  the  present  sewer  system  which  makes  a  cess-pool  of  this  busy 
port  would  be  a  long  and  costly  task,  and  it  begins  to  appear  inevitable  that  Marseilles  must 
drift  on  towards  another  summer  with  every  sanitary  provision  as  defective  and  vulnerable  as 
during  the  past  two  gloomy  years. 

In  a  dispatch,  April  8,  1886,  the  consul  at  Marseilles  shows  by  comparison  of  mortuary 
statistics  the  th6n  serious  condition  of  public  health  in  that  city,  and  quotes  a  published 
legal  statement  of  the  causes  of  such  condition,  and  reviews  the  serious  aspect  of  cholera  in 
France,  Italy,  Spain,  and  other  countries  as  indications  of  future  danger.  It  appears  that  in 
January  of  1886  there  was  an  excess  of  495  deaths  over  those  of  the  corresponding  period  of 
the  previous  year;  while  in  February  there  was  a  like  excess  of  656  deaths:  and  in  March  a 
similar  excess  of  670  deaths.  And  if  this  mortality  were  to  continue  throughout  the  year  in  the 
same  ratio,  it  would  give  for  the  year  1886  a  death-rate  of  48  j)er  thousand  inhabitants. 

An  analysis  of  the  facts  shown  by  the  detailed  statistics  explains  this  excess  in  part  by 
demonstrating  the  existence  of  serious  epidemics  of  small-pox  and  diphtheria,  and  a  striking 
increase  in  the  number  of  cases  of  typhoid  fever  as  well  as  scarlet  fever  and  measles.    A  para- 
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grapli  abstracted  from  a  leading  local  journal  indicates  tlie  causes  of  this  increased  infection 
of  Marseilles: 

'The  xmhealthiness  of  the  city,'  says  Petit  Provencal,  of  this  date,  'has  for  its  principal 
causes  the  use  of  cess-pools  and  tinettes  [open  metallic  boxes  or  receivers  in  closets]  for  the 
reception  of  all  fecal  and  other  putrescent  matter  produced  by  the  population.  Whatever  may 
have  been  the  date  of  their  construction,  most  buildings  are  devoid  of  proper  drainage.  The 
throwing  of  all  excreta  into  the  streets  continues  in  a  great  many  quarters,  including  the 
suburbs.  How  can  it  be  otherwise,  the  landlords,  Yi^hing  to  save  expense,  often  providing 
stingily  those  famous  zinc  tinettes,  the  contents  of  which  exhale  such  pestilential  odors?  Dur- 
ing the  cholera  epidemic  we  have  received  numerous  complaints  from  tenants  who  were  forbid- 
den to  use  those  often  very  scanty  tinettes,  on  pain  of  having  their  rent  increased.' 

In  a  dispatch  from  Marseilles,  May  1,  1880,  the  consul  incloses  a  copy  of  a  public  petition 
of  the  people  of  that  city  setting  forth  the  condition  of  the  city  and  the  obvious  reasons  there- 
for as  follows: 

"We  ask  that  regulations  be  enforced  to  prohibit  the  use  of  tinettes,  or  movable  receivers, 
and  in  a  general  way  of  all  and  any  device  letting  into  the  street  and  gutter  fecal  matter  even 
when  much  diluted  in  water,  such  being  the  recognized  vehicles  of  contagious  diseases.  In  a 
word,  we  are  in  a  most  strenuous  way  opposed  to  the  principle  of  'all  into  the  sewer,'  or  'all 
into  the  street.'  For  two  years  past  this  community  has  been  suffering  from  all  kinds  of  ejji- 
demics.  It  is  time  that  the  municipal  council  should  at  last  arrive  at  such  decisions  as  will 
afford  us  protection  against  all  the  calamities  which  have  overwhelmed  us  in  these  years,  and 
the  origin  of  which  can  be  laid  to  the  revolting  filthiness  of  our  streets." 


A  CHOLERA  EPIDEMIC  IN  FINISTERE,  1885-6.* 

Cholera  appeared  at  Concarneau  September  18,  1885;  it  ended  February  2,  1886.  There 
were  35  deaths  in  a  population  of  5,191. 

At  Guilvinec  it  appeared  October  1  and  ceased  December  24 ;  deaths  71,  population  1,9G8. 

At  Audierne  it  began  October  25  and  lasted  to  January  15.  Among  1,700  inhabitants  there 
were  420  cases  of  cholera  and  ]  44  deaths. 

At  Kerhuon  it  lasted  from  the  27th  of  October  to  the  30th  of  November.  Among  1,242  in- 
habitants there  were  15  deaths. 

At  Brest,  from  the  3d  of  November  to  the  1st  of  February  (day  of  the  last  death),  there 
were  39  deaths  (11  in  November,  13  in  December,  14  in  January,  and  1  on  the  1st  of  February). 

At  Douarnenez  the  disease  commenced  the  13th  of  November  and  is  not  yet  (Feb.  9,  1880) 
completely  extinguished.  There  were  still  upon  the  5th  of  February  6  cases,  and  iipon  the 
morning  of  the  6th,  the  day  of  our  visit,  1  patient  died.  In  a  population  of  9,809  there  were 
65  deaths. 

At  Quimper  the  first  case  was  observed  on  the  37th  of  November.  The  last  death  took 
place  the  30th  of  January.  During  the  time  of  our  sojourn  at  Quimper  I  did  not  see  a  single 
case.    In  a  population  of  15,000  souls  there  were  35  deaths  from  cholera. 

At  He  de  Sein,  from  the  4th  of  December  to  the  24th  of  January,  there  were  24  deatlis  in 
a  popidation  of  792. 

Finally  at  Plougastel,  a  village  of  Tindulf,  there  were  in  a  single  house  3  cases  terminated 
by  death  the  14th  and  15th  of  December. 

ORIGIN  OF  THE  EPIDEMIC. 

Concarneau. — The  disease  in  Finistere  began  at  Concarneau,  and  it  appeared  to  have  been 
imported  there  by  tunny-fishermen  coming  from  Spain.  The  first  case  occurred  the  18th  of 
September  in  one  of  the  suburbs  of  the  town  at  Lin,  upon  the  road  from  Pont-Aven.  The 
day  after,  another  case  made  its  appearance  upon  the  road  from  Quimper.    Up  to  this  time 
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there  had  been  in  the  town  no  diarrhoea  or  any  symptom  indicating  general  intestinal  disturb- 
ances. After  four  or  five  days  several  new  cases  appeared  in  several  new  quarters,  in  neigh  • 
boring  houses;  and  in  less  than  a  week  cases  appeared  in  a  pretty  large  number,  all  remaining 
limited  within  the  quarters  originally  attacked.  Towards  the  18th  of  October  the  cholera 
extended,  and  the  adjoining  communes  of  Beuzec-Conq  and  of  Lanriec  were  invaded,  but  Dr. 
Galgain  remarked  that  during  the  whole  epidemic  the  principal  foci  were  located  at  the  two 
points  oi'iginally  attacked  and  also  in  the  inclosed  town,  surrounded  by  ramparts,  where  the 
poor  population  dwelt  in  unhealthy  habitations. 

Guilvinec. — The  first  case  of  clioler^  appeared  at  Guilvinec  on  the  31st  of  September  and 
the  first  death  took  place  the  1st  of  October.  To  the  village  of  Kerity-Penmarcli  the  cholera 
was  imported  from  Concarneau,  as  also  to  the  small  neighboring  fishing  port  of  Saint-Guenole, 
where  two  men  attacked  at  sea  were  set  ashore  from  a  Concarneau  boat  and  transported  to 
the  hospital  of  Pont-l'Abbe,  where  they  died  a  short  time  after  their  arrival.  The  cholera 
spread  very  little  in  these  places,  and  from  there  reached  Guilvinec,  which  was  only  slightly 
distant  from  one  of  them.  We  should  note  that  the  first  case  which  resulted  fatally  at  Kerity 
had  eaten  and  drank  the  evening  before  in  an  inn  at  Concarneau,  two  or  three  hours  distant  by 
boat.    Cholera  had  already  existed  at  Concarneau  for  several  days. 

Audienie. — The  sanitary  condition  of  Audierne  was  very  good,  when  towai'ds  the  end  of 
October  fifty  fishing  boats  came  into  its  port  for  refuge.    These  boats  came  from  Guilvinec, 

•  where  cholera  was  raging  at  that  time.  It  should  be  added  that  the  force  of  these  boats  com- 
prised a  number  of  people  attacked  with  cholerine  or  diarrhoea.  Eight  or  ten  of  them  came 
in  order  to  receive  attention  from  Dr.  Herbert,  who  observed  on  the  26th  of  October  a  grave 
case  of  cholera  in  a  patient  aged  thirty-five  years.  This  man  had  been  in  communication  with 
the  fishermen  of  Guilvinec.  He  died  the  30th  of  October.  One  of  his  relatives,  a  working- 
woman  of  forty  years,  who  had  attended  him,  was  a' tacked  and  died  on  the  31st.    The  3d  of 

.  November  a  little  girl  of  three  years,  who  dwelt  in  the  same  room  with  this  woman,  died.  On 
the  6th,  a  laboring  wonian  of  forty  years,  who  had  attended  this  little  girl,  died.  All  these 
persons  dwelt  in  the  Guervilen  quarter.  At  present  (February  9,  1886)  cases  of  cholera  are 
appearing  in  this  part  of  the  town. 

Douarneyiez. — The  cholera  epidemic  which  ravaged  Douarnenez  commenced  the  9th  of 
November,  and  the  first  death  took  place  the  13th  of  November.  The  cholera  was  brought  by 
fishermen. 

The  9th  of  November  a  fisherman  arrived  sick  from  Guilvinec,  where  the  cholera  already 
prevailed,  and  died  on  the  1 3th  of  November.  The  next  day,  the  10th,  a  boat  sailed  by  three 
men  returned  to  Douarnenez  from  Guilvinec.  Two  of  these  men  at  the  time  of  their  arrival 
were  evidently  suffering  from  cholera.  Both  were  taken  to  the  quarter  Pen-au-hoat,  where  the 
first  patient  was  already.    From  this  time  cases  successively  appeared  in  this  quarter. 

The  27th  of  November  other  cases  occurred  in  the  quarter  Staukon.  The  first  two  victims 
were  relatives  who  had  attended  the  three  first  patients  of  Pen-aii-hoat. 

About  the  26th  of  November  the  epidemic  reached  the  qtiarter  Portrhu,  in  daily  communi- 
cation with  the  quarters  of  Pen-au-hoat  and  Staukon,  and  about  a  hundred  meters  distant. 
These  three  quarters  were  inhabited  by  fishermen.  The  quarter  of  Portrhu  adjoins  the  west 
of  the  town  which  was  attacked  after  these  first  three  quarters. 

Quimper. — The  first  case  of  cholera  observed  at  Quimper  was  that  of  the  woman  Dahoulas, 
attacked  the  27th  of  November.  This  woman,  about  thirty-five  years  of  age,  sold  a  peculiar  kind 
of  bread  known  as  "  sweet  bread  "  to  the  inhabitants  of  Quimper,  and  in  particular  to  the  peas- 
ants of  the  neighboring  villages  where  she  went  from  time  to  time.  Fifteen  days  before  the 
commencement  of  her  attack  she  had  gone  to  Pont-Croix,  in  the  neighborhood  of  which  several 
cases  of  cholera  existed  at  that  time.  We  should  remark  that  Quimper,  the  head  of  the 
department,  had  frequent  communication  with  all  the  fishing  ports  attacked  with  cholera 
before  the  27th  of  November,  the  date  of  the  invasion  of  Quimper.  For  all  the  other  localities 
in  the  interior  there  existed  only  infrequent  communication  with  these  same  ports,  and  it  was 
only  in  a  few  of  these  localities  that  one  met  with  refugees  coming  there  to  die  with  cholera. 
In  none  of  them  did  a  focus  form. 
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The  disease  commenced  therefore  at  Concarneau  the  18th  of  September;  it  appeared 
afterwards  at  Guilvinec  the  30th,  and  at  Andierne  towards  tlie  end  of  October,  tlie  2(jth ;  at 
Douarnenez  the  9th,  and  at  Qi;imper  the  37th  of  November. 

FACTS  RELATING  TO  TRANSMISSION. 

The  investigation  which  we  made  established  in  many  cases  transmission  in  the  same 
house  and  in  houses  of  the  same  street.  Receptivity  was  favored  by  the  following  causes: 
Dirtiness,  poor  and  insufficient  food,  intemperate  habits  of  laborers  and  sailors,  unhealthiness 
of  too  narrow  rooms  with  confined  and  vitiated  air.  Transmission  was  favored  by  the  follow- 
ing causes:  Want  of  precaution  and  of  care  in  guarding  against  contagion,  crowding  of  indi- 
viduals in  the  same  room  where  the  patients  were,  late  burials,  and  large  numbers  of  people 
who  came  to  see  the  corpses  and  remained  near  them. 

Audierne. — The  first  patient,  named  Kervarec,  was  cared  for  by  his  mother-in-law.  The 
latter  took  the  disease  and  died.  The  third  victim  was  a  grand-child  who  lived  in  the  same 
house  as  the  mother-in-law. 

Douarnenez. — First,  a  woman  took  the  straw  from  the  bed  of  a  dead  cholera  patient, 
brought  it  to  her  house  and  used  it  for  littering  her  cow.  This  woman  contracted  cholera  and 
died.  Second,  the  wife  of  a  dead  cholera  patient  removed  to  her  sister's  during  the  disinfec- 
tion of  her  house.  She  fell  sick  and  died.  Third,  the  sister  contracted  the  disease  and  also 
died. 

Qnimper. — At  No.  18  Douarnenez  street,  a  cholera  patient  was  attended  by  a  woman  from 
Kerfeunteuii,  a  commune  near  Quimper.  This  woman  fell  ill;  she  was  brought  to  her  home 
(commune  de  Kerfeunteun).  There  she  was  attended  by  one  of  her  aunts,  who  in  her  turn 
was  attacked  by  the  disease  aiid  went  home  to  die. 

At  No.  31,  sams  street,  a  patient  died  of  cholera.  The  mother  who  attended  him  took  home 
linen  soiled  by  the  dejections  after  having  refused  to  allow  it  to  be  disinfected.  She  died  of 
cholera  three  days  after  her  son. 

In  a  house  a  man  addicted  to  alcohol  died  of  cholera;  his  daughter-in-law  who  attended 
him  succumbed  three  days  later  to  the  same  disease.  The  father,  mother-in-law,  and  the  hus- 
band of  this  woman  attended  her  during  the  three  days  of  her  attack;  they  hardly  ever  left 
her;  they  ate  in  the  same  chamber.  All  three  took  the  cholera;  the  husband  and  mother-in- 
law  survive;  the  father  died.  Two  young  girls  who  from  time  to  time  came  to  see  the  patient 
during  these  three  days,  biit  who  had  never  eaten  in  the  apartment,  did  not  contract  the 
disease.  By  the  investigations  which  we  have  made  officially  of  the  physicians  and  sisters  of 
charity,  it  is  established  that  of  four  sisters  of  charity  who  attended  the  sick,  and  who  took 
personal  precautions,  such  as  eating  outside  the  sick-chamber,  washing  their  hands,  etc.,  only 
one  was  attacked  and  she  recovered;  whilst  many  members  of  families  who  spent  their  time 
in  the  care  of  the  sick  or  remained  near  them  without  taking  any  precaution  were  attacked 
and  died. 

INFLUENCES  OF  BAD  HYGIENIC  CONDITIONS. 

At  Quimper  all  the  sick  belonged  to  the  poorer  class.  There  were  no  cases  among  the 
troops.  The  same  was  observed  at  Brest  where  there  were  0,000  men  in  garrison,  and  at  Con- 
carneau where  there  was  a  company.  The  custom-house  officers  were  equally  free  from  attack. 
In  all  the  places  attacked  the  victims  almost  invariably  belonged  to  the  very  poor  class.  The 
greater  number  were  ad;licted  to  drink.  Very  rare  cases  were  met  with  among  persons  well- 
to-do,  and  of  the  latter  almost  all  survived. 

INFLUENCES  OF  SOIL. 

The  soil  of  the  towns  and  villages  attacked  by  the  cholera,  as  elsewhere  in  Bretagne,  is 
generally  composed  of  an  impermeable  layer,  most  frequently  of  granite.  This  layer  is 
found  at  very  little  depth — 1  to  3  meters  below  the  surface  at  Quimper,  1  meter  at  Guilvinec, 
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a  half  meter  at  Lechiagat.  Above  this  layer  is  the  organic  soil,  forming  a  covering  of  vary, 
ing  thickness.  Between  this  organic  soil  and  the  granite,  sand  everywhere  exists,  especially  at 
Guilvinec.  The  surface  of  the  soil  is  most  commonly  very  mxiddy.  Pools  of  water  are  very 
numerous  because  of  lack  of  drainage.  At  Poulgoazec,  in  particular,  the  most  important 
street  of  the  town  received,  besides  rain-water,  all  that  which  escaped  from  numerous  dung- 
hills placed  at  the  side  of  the  houses,  and  from  numerous  pig-sties  located  along  the  street. 
We  should  remark  besides  that  ordinarily  the  fecal  matter  is  thrown  into  the  streets.  If  one 
has  in  view  the  bad  condition  of  surface  drainage,  the  organic  products  of  all  sorts  which 
are  deposited  upon  the  surface,  if  one  takes  account  also  of  the  permeability  of  the  superficial 
layers  (such  as  turf  and  sand)  and  of  the  small  depth  of  the  impermeable  layer,  one  can  com- 
prehend how  the  wells  of  these  localities  are  exposed  to  infiltrations. 

PART  PLAYED  BY  WATER. 

Guilvinec. — Almost  all  the  villages  use  for  drinking  water  that  which  is  furnished  by  a 
reservoir  called  a  fountain,  situated  in  the  center  of  the  quarter  Palus — a  reservoir  which  is 
only  a  well — and  by  other  wells  sittiated  at  different  points.  This  water  comes  from  filtration 
through  the  superficial  layers.  The  turf  and  the  sand  form  a  layer  of  only  1  meter  at  most 
above  the  impermeable  granite.  This  water  is,  therefore,  contaminated  by  every  sort  of 
organic  matter,  fecal  as  well  as  other,  which  covers  the  soil  in  profusion,  and  at  the  time  of  the 
epidemic  also  by  choleraic  material,  which  latter  was  never  thrown  upon  the  beach,  and  which 
even  when  it  was  disinfected  was  buried  near  the  houses  at  a  depth  of  50  to  60  centimeters. 
It  is  to  be  remarked  that  in  two  or  three  houses  where  cistern-water  was  made  use  of  no  case 
of  cholera  was  observed.  But  that  which  is  still  more  interesting  is  the  fact  that  near  Guil- 
vinec small  villages  built  upon  the  rock  were  entirely  free  from  the  epidemic.  In  one  of  them 
there  were  two  imported  eases,  but  the  disease  did  not  spread.  A  most  striking  example, 
moreover,  is  that  furnished  by  what  happened  at  the  village  of  Lechiagat,  separated  from 
Guilvinec  by  a  narrow  arm  of  the  sea,  which  is  imcovered  at  low  tide.  In  1886  this  village 
did  not  have  cholera,  while  Guilvinec  was  invaded.  During  this  year  it  served  as  a  place  of 
refuge  for  mimbers  of  the  inhabitants  of  Guilvinec,  and  the  disease  did  not  sj^read  there. 
Now,  it  is  to  be  remarked  that  the  inhabitants  of  this  town  drink  water  of  an  irreproachable 
source  which  they  bring  from  a  distance  of  2  kilometers.  Sometimes  they  drink  rain-water, 
but  never  well-water.  This  village  has  always  been  free  from  epidemics,  whilst  small-pox, 
typhoid  fever,  and  cholera  have  raged  at  different  times  in  Guilvinec. 

Quimper. — At  Quiniper  the  water  supply  is  of  two  different  kinds.  A  part  of  the  town 
uses  spring-water  which  is  brought  from  a  distance  by  means  of  closed  pipes  or  canals.  Other 
parts  are  supplied  by  well-water.  It  is  to  be  noted  that  it  was  only  in  those  qxiarters  exclu- 
sively using  well-water  that  cholera  apjjeared.  One  of  those  wells,  the  water  of  which  con- 
tained organic  matter  as  shown  by  analysis,  was  closed;  but  another  adjoining  one,  receiving 
its  water  from  the  same  subterranean  source,  remained  open  because  it  belonged  to  a  private 
individual,  and  the  inhabitants  of  the  quarter  continued  to  use  water  from  this  well. 

Douarnenez. — The  greater  part  of  the  town  of  Douarnenez  receives  its  water  from  a  spring 
situated  outside  of  the  town,  and  which  is  conducted  to  the  town  by  means  of  trenches  in  a 
perfect  condition.  The  suburbs  are  supplied  by  well-water,  particularly  the  quarters  of  Pen- 
au-hoat,  Stankou  and  Portrhu,  wliich  were  most  attacked.  At  Stankou  especially  the  wells 
were  not  closed  and  were  below  the  level  of  the  streets  of  that  quarter.  At  the  time  Ave  were 
in  Douarnenez  a  few  cases  of  cholera  which  still  existed  were  in  the  part  of  the  town  which 
used  the  spring-water  brought  in  the  pij^es. 

Avdierne. — Audierne  is  supplied  by  two  springs,  both  situated  outside  the  town.  One  of 
these  springs  is  inclosed  and  the  water  is  furnished  by  canals  and  supplied  to  that  part  of  the 
town  first  attacked.  The  second  was  not  closed  at  the  commencement  of  the  epidemic  f  nd  is 
still  open.  The  quarter  which  it  supplies  was  attacked  only  towards  the  middle  of  the  epi- 
demic. We  should  add  that  a  certain  number  of  the  inhabitants  possessed  private  fountains 
which  do  not  appear  to  have  played  any  role. 
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Concarneau. — The  water  supply  is  exclusively  from  a  sjn-ing  situated  2  or  3  kilometers 
outside  tlie  town,  and  the  water-courses  are  in  a  good  condition.  The  water  here  does  not 
appear  to  ixs  to  have  played  any  role  in  the  propagation  of  the  epidemic. 

DWELLINGS. 

The  floor  of  the  rooms  most  frequently  is  formed  by  the  ground.  Ui)<)n  this  floor  mud  and 
pools  of  water  are  sometimes  found.  The  inhabitants  sleep  in  Ijeds  in  the  form  of  a  l)ureau, 
often  suijerimposed,  and  frequently  they  sleep  five  or  six  in  a  room.  The  windows  are  very 
narrow  and  usually  can  not  be  opened.  Often  also  the  ground  floor  is  below  the  level  of  the 
streets,  and  the  entrance  of  the  house  is  badly  i>rotected  against  the  influx  of  water  and  of 
putrid  matter  from  the  street.  One  of  the  houses  which  we  saw  at  Concarneau  appears  to  us 
especially  poor.  This  house  consists  of  one  room;  the  floor  is  of  damp  earth  upon  wldch  there 
were  straw,  pools  of  water,  and  excrement.  It  was  occupied  by  a  woman  of  forty-five  years, 
proprietress  of  the  dwelling.  She  had  just  had  cholera  and  was  herself  couched  upon  a  bed 
without  mattress,  clothing,  or  covering,  and  furnished  only  with  a  liitle  straw,  although  some 
days  before  covering,  clothing,  etc.,  had  been  given  her.  A  very  narrow  alley  led  to  this 
house.  In  this  habitation  neither  furniture  of  any  sort  nor  cooking  utensils  were  to  be  seen. 
The  physician  and  the  mayor,  who  accompanied  us  on  this  visit,  said,  however,  that  it  was  diffi- 
cult to  recognize  this  dwelling,  it  had  been  so  improved  and  cleaned  up.  Formerly  this  room 
was  greatly  crowded.  At  Poulgoazec  we  saw  on  the  ground  floor,  in  the  same  room,  very  small, 
and  furnished  with  a  single  small  window,  two  large  bureau  beds,  wet  nets  and  a  great  amount 
of  fishing  tackle,  carrots  scattered  around  the  floor,  and  masses  of  soiled  linen.  This  chamber 
was  the  sole  room  where  three  adult  persons  and  five  children  lived.  Before  the  house,  the 
ground  floor  of  which  is  below  the  level  of  the  street,  is  found  a  mass  of  dung,  the  dripping  from 
which  can  easily  enter  the  interior  of  the  dwelling.    Behind  the  house  is  a  pig-sty. 

We  would  add  that  at  Audierne  a  large  number  of  the  houses  were  located  upon  a  small 
hill,  and  moisture  covered  the  walls  of  the  dwellings. 

SEWERAGE. 

The  most  of  the  houses  have  no  water-closets.  The  excrement  is  ordinarily  throAvn  upon 
the  dung  heaps  near  the  houses  or  into  the  street.  Rarely  the  inhabitants  carry  it  to  the  sea. 
At  QiTimper,  in  a  certain  number  of  houses,  a  kind  of  cask  exists  in  which  one  empties  every 
morning  the  fecal  matter.  These  casks  are  then  removed  by  the  peasants,  who  spread  the  mat- 
ter upon  the  fields.  At  Douarnenez  one  meets  with  these  same  casks.  During  the  greater 
part  of  the  epidemic  the  peasants  were  unwilling  to  come  to  remove  them  and  it  was  necessary 
to  throw  their  contents  into  the  sea.  At  Concarneau  these  casks  also  are  to  be  found,  but  they 
are  not  numerous  and  are  defective.  They  are  not  known  at  Guilvinec  or  at  Audierne.  We 
would  add  that  at  Douarnenez  the  mayor  is  actively  pursuing  the  consti'uction  of  permanent 
ditches. 

CONCLUSIONS. 

First. — The  importation  of  cholera  at  Concarneau  and  at  Quimper  is  probable;  it  is  abso- 
lutely proven  at  Guilvinec,  Audiferne,  and  Douarnenez. 

Second. — In  none  of  these  places  did  there  exist  before  the  appearance  of  cholera  any  so- 
called  premonitory  intestinal  disturbances.  The  physicians  of  Concarneaii,  Guilvinec,  Audi- 
erne, and  Douarnenez  are  very  positive  upon  this  point.  They  even  remarked  that  the  general 
health  was  exceptionally  good  for  .one  or  two  months  previous  to  the  appearance  of  the  first 
cases.  It  was  only  later,  when  the  cholera  was  well  established,  that  cases  of  cholerine  and 
diarrhoea  were  observed. 

Third. — Cholera  remained  almost  circumscribed  in  the  towns  and  villages  upon  the  border 
of  the  sea.  This  is  explained  by  the  habit  of  these  people  of  not  going  into  the  interior  of  the 
country.  Some  cases,  however,  appeared  in  places  in  the  neighborhood  following  the  arrival 
of  emigrants.  Quimper,  head  of  the  department,  which  has  more  frequent  communication 
with  all  of  the  smaller  towns,  is  the  sole  town  in  the  interior  which  Avas  the  sep-tof  an  epidemic, 
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Fourth. — In  each  of  the  places  attacked — at  Quimper,  as  in  the  various  ports — cholera 
remained  localized,  especially  in  certain  quarters,  and  the  epidemic  presented  the  character  of 
an  epidemic  only  in  the  houses. 

Sixth. — It  is  important  in  every  place  to  expedite  the  drainage.  At  Poulgoazec,  more 
especially,  is  it  urgent  to  facilitate  the  removal  of  water  and  i^utrid  matter  which  encumber 
the  principal  street,  inasmuch  as  at  the  foot  of  this  street  is  found  the  well  which  supplies  the 
place  with  water. 

Seventh. — Water  has  evidently  played  a  role  in  the  propagation  of  the  disease  at  Guil- 
vinec.  This  agency,  although  not  so  well  proven,  appears  probable  at  Quimper  and  for  a  quar- 
ter of  Douarnenez.    It  was  absolutely  nil  at  Audierne,  and  especially  at  Concarneau. 

Eighth. — Audierne  presented  numerous  conditions  of  insalubrity  with  respect  to  the  soil,  • 
the  rooms,  the  absence  of  pure  air,  crowding,  form  of  beds,  etc. 

Ninth. — There  were  hardly  ever  water-closets  in  the  houses.  In  some  was  found  a  sort 
of  cask.  These  casks  are  not  ordinarily  covered,  and  when  there  is  a  cover  the  closure  is  not 
perfect.  Usually  excrement  is  thrown  upon  the  ground  before  the  houses  and  serves  to  infect 
the  subterranean  water. 

Tenth. — The  towns  and  villages  which  presented  the  most  deplorable  hygienic  conditions 
were  those  most  severely  attacked  by  the  epidemic.  At  Guilvinec,  where  these  conditions  are 
especially  deplorable,  the  cholera  ravaged  the  place  with  great  intensity  and  spared  Lechiagat, 
a  village  situated  opposite,  of  which  the  coiiditions  were  very  superior.  Moreover,  typhoid 
fever  appears  epidemic  at  Guilvinec,  and  spares  ordinarily  Lechiagat.  Also  at  Audierne  as 
well  as  at  Poulgoazec,  where  there  is  a  population  of  2,000  inhabitants,  200  cases  of  typhoid 
fever  occur  annually. 

Eleventh. — A  certain  number  of  measures  have  been  taken  to  combat  the  epidemic.  An 
endeavor  has  been  made  everywhere  to  disinfect,  but  isolation  has  been  practiced  nowhere 
save  at  Douarnenez  and  at  Quimper,  the  attempts  at  disinfection  of  rooms  being  very  imper- 
fect. Nevertheless,  in  all  the  towns  that  Ave  have  visited,  we  were  able  to  see  the  diffusion  of 
ideas  concerning  disinfection,  and  of  numerous  attempts,  often  very  rational,  in  the  applica- 
tion of  these  notions. 

Twelfth. — The  hygienic  measures  to  be  immediately  enforced  relate  to  isolation  and  disin- 
fection of  the  localities.  It  will  be  necessary  to  exercise  a  rigorous  watchfulness  at  the  time 
of  the  overcrowding  which  will  take  place  at  Audierne  and  Guilvinec  when  the  fishing  season 
begins.  The  ulterior  measures  look  more  especially  to  the  supplying  of  pure  water,  the  sup 
pression  of  wells,  the  cleaning  of  streets,  and  the  creation  of  water-closets. 


CHOLERA  EPIDEMIC  IN  GUILVINEC  IN  1885. 

A  report  of  the  prefect  of  Finistere,  M.  Monod,  concerning  the  epidemic  of  cholera  at 
Guilvinec,  in  1885,  presented  before  the  Society  of  Public  Medicine,  in  Paris,  24th  of  Febru- 
ary, 1886,  covers  much  the  same  ground  as  that  already  quoted  of  Dr.  Proust,  inspector-gen- 
eral sanitary  service,  and  confirms  Dr.  Proust  in  the  points  touched  upon  by  him,  as  well  as 
advances  some  additional  points  of  importance,  some  of  which  are  presented  below. 

The  epidemic  of  Guilvinec  extended  from  the  30tli  of  September  to  the  13th  of  December. 
For  the  preparation  of  his  report  the  prefect  had  exceptional  facilities.  The  mayor  of  the 
commune  is  a  fisherman,  who  at  the  commencement  of  the  epidemic  laid  up  his  boat  and 
devoted  his  time  exclusively  to  lessening  the  suffering,  encouraging,  caring  for,  and  assisting 
his  citizens.  He  had  been  mayor  of  Guilvinec  twelve  years  ago.  There  is  not  an  inhabitant 
that  he  does  not  know,  and  he  is  therefore  able  to  furnish  abundant  and  exact  information 
concerning  the  epidemic.  M.  Monod  adds  that  the  mayor  has  exercised  great  circumspection 
and  taken  extreme  care  not  to  exaggerate,  and  that  all  he  has  told  is  worthy  of  entire  con- 
fidence. This  is  the  principal  reason  why  the  study  of  the  epidemic  of  Guilvinec  was  under- 
taken,   A  second  reason,  moreover^  is  the  relative  importance  of  this  epidemic  and  the  small 
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number  of  cases  to  examine.  Guilvinec  lias  about  2,000  inhabitants.  But  at  the  beginning 
1,200  to  1,300  fled,  and  only  700  to  800  remained.  Of  these  there  were  125  cases  and  71  deaths, 
thus  giving  a  mortality  of  10  per  cent,  of  the  population ;  yet  this  number  of  125  cases  is 
sufficiently  small  to  render  possible  a  most  thorough  investigation.  This  is  why  the  epi- 
demic at  Guilvinec  appears  to  afford  a  good  field  for  study. 

Guilvinec  is  a  large  fishing  town  of  recent  date  and  of  a  rapidly  increasing  population. 
During  the  month  of  last  Sej^tember  it  was  iu  constant  communication  with  Concarneau, 
which  was  suffering  with  cholera  at  that  time.  The  first  victim  was  attacked  the  ;30th  of  Sep- 
tember, and  died  the  next  day ;  it  was  a  woman,  sixty-seven  years  old,  whose  son-in-law,  with 
whom  she  dwelt,  had  been  a  few  days  previous  at  Concarneau,  and  had  just  met  some  soldiers 
from  Concarneau,  at  Penmarch,  where  the  first  case  of  cholera  occurred  on  the  25th  of  Sep- 
tember. 

The  information  received  concerning  the  epidemic  is  collected  by  the  prefect  in  six  tables 
appended  to  his  report.  Included  in  these  tables,  among  other  data,  is  information  concerning 
the  mode  of  attack  of  patients  who  had  been  attending  upon  individuals.  Transmission  has 
been  indicated  only  when  it  has  been  absolutely  proven. 

In  the  last  table.  No.  6,  is  graphically  indicated  the  transmission  from  patient  to  patient, 
when  it  has  been  absolutely  proven.  Among  the  125  cases,  transmission  from  individual  to 
individual  seems  proven  in  92,  which  number  may  be  divided  into  twenty  groiips  of  cholera  fami- 
lies. These  families  are  composed  of  112  persons.  The  two  most  numerous  groups  contained 
23  and  26  respectively.  In  the  first,  the  common  ancestor  (or  originator)  is  a  child  of  three 
years,  which  died.  In  the  second,  it  is  a  woman,  who  was  cured,  but  who  caused  25  cases  of 
cholera,  18  of  which  terminated  in  death. 


TEACHINGS  CONCERNING  THE  ETIOLOGY  AND  PROPHYLAXIS  OF  CHOLERA  EPIDEMICS  OF 

THE  LAST  THREE  OR  FOUR  YEARS. 

Dr.  Proust,*  discussing  the  experience  concerning  the  etiology  and  prophylaxis  of  the 
cholera  epidemics  of  the  last  three  or  four  years,  has  thus  described  the  epidemic  in  France  of 
188-lr-'85:  The  development  of  the  epidemic  jJresented  three  stages.  In  1884  cholera  was  im- 
ported into  Toulon,  from  there  it  spread  to  Marseilles  and  vicinity,  thence  it  traveled  to  Paris 
and  extended  to  the  neighboring  towns,  and  finally  disappeared  towards  the  end  of  the  year. 
In  the  spring  of  1885  it  appeared  again  in  Marseilles  and  Toulon,  probably  in  consequence  of  a 
recrudescence  of  the  seeds  of  the  epidemic  only  temporarily  extinguished.  Finally,  in  the 
latter  part  of  1885  it  was  again  imported,  probably  from  Spain.  Comparing  the  last  epidemic 
in  France  with  former  visitations,  one  finds  many  similarities  in  their  course.  The  epidemics 
always  begin  in  a  frontier  department,  and  indeed  in  one  Ijordering  upon  the  sea.  Further- 
more, it  is  demonstrable  that  the  eijidemic  spreads  to  the  adjacent  surrounding  towns  with 
greater  or  lesser  promptness  according  to  the  more  or  less  favorable  conditions  for  develop- 
ment which  they  afford.  The  mortality  in  this  epidemic  was  much  less  than  in  the  former; 
thus  in  the  epidem-ic  of  1881-'85,  in  France,  the  mortality  was  12,000,  whilst  in  that  of  1832 
there  were  120,000  deaths,  in  that  of  1848-'49  110,000,  and  in  that  of  1853-54  140,000. 

The  epidemic  of  1884-'85  has  furnished  strong  proofs  of  the  contagiousness  of  cholera. 
The  conveyance  of  the  contagium  is  effected,  as  may  be  definitely  established,  through  j^er- 
sonal  effects  and  their  washing,  through  the  water,  and  f.hrough  certain  kinds  of  food.  On 
the  other  hand,  this  epidemic  furnished  no  example  of  a  transmissibility  of  cholera  through 
the  air,  at  least  to  any  great  distance.  Nevertheless,  the  air  may  serve  as  a  vehicle  for  the 
cholera  contagium  in  the  confined  space  of  the  sick-room. 

The  benign  character  of  the  last  cholera  epidemic  in  France  is  to  be  attributed  in  most 
part  to  the  stringent  prophylactic  measures  enforced. 

*Of  Paris,  at  the  Sixth  International  Congress  for  Hygiene  and  Demography,  in  Vienna.,  1887.  Deutsche 
Med.  Wochenschr. ,  24  November,  1887. 
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Unquestionably  it  is  very  difficult  to  prevent  tlie  introduction  of  cholera  into  Europe 
when  it  has  already  passed  the  Red  Sea,  do  what  we  may.  Preventive  measures  must  differ 
according  as  they  are  of  maritime  or  terrestrial  application.  With  respect  to  the  maritime 
stations,  the  regulations  of  1876  were  enforced  in  France.  On  account  of  the  contradictory 
state  of  our  knowledge  and  the  decided  interference  with  international  commerce,  their  num- 
ber and  duration  were  lessened  as  much  as  possible. 

Land  quarantines  in  France  were  abandoned  in  1885,  whilst  cholera  raged  in  Spain.  Posts 
of  observation  were  established  upon  the  various  land  routes  between  France  and  Spain, 
Since  this  measure  had  proved  useful  in  1885,  it  was  repeated  in  1886  during  the  epidemic  in 
Italy.  At  the  same  time  the  importation  from  Spain  and  Italy  of  soiled  clothes,  bedding, 
covering,  etc.,  was  interdicted. 

Posts  of  observation  were  also  established  in  the  stations  of  the  direct  railroad  lines  con- 
necting with  the  railways  of  Southern  France,  in  order  to  restrain  the  spread  of  cholera 
through  the  country.  Meantime,  all  the  measures  relating  to  public  and  private  hygiene 
were  enforced  in  the  principal  cities  of  France.  It  is  certain  that  the  mildness  of  the  last 
cholera  epidemic  in  France  is  attributable  in  the  greatest  part  to  those  measures. 


ABSTRACT  OF  THOINOTS  ACCOUNT  OF  THE  CHOLERA  EPIDEMIC  OF  1884  IN  FRANCE* 

CHOLERA  FOLLOWS  WATER-COURSES,  AND  ESPECIALLY  THOSE  OF  LITTLE  IMPORTANCE,  SUCH  AS  TORRENTS 

AND  SMALL  STREAMS. 

It  has  for  a  long  time  been  remarked  that  cholera  follows  the  course  of  water,  as  it  does 
highways  and  railways,  and  the  epidemic  of  1884  furnishes  numerous  examples  of  this  mode 
of  propagation. 

The  Basses- Alpes  were  slightly  affected  by  the  epidemic,  which  attacked  only  eighteen 
communes — the  majority  of  these  being  located  upon  three  different  water-courses,  the  Asse, 
the  Ubaye,  and  the  Jabron.  Upon  the  Ubaye,  an  affluent  of  the  Durance,  we  find  from  above, 
downward — Jausiers,  Barcelonnette,  Thuiles.  Upon  the  Asse,  affluent  of  the  Durance,  to  the 
south  of  the  Ubaye,  are  situated  from  above,  downward— Barreine,  the  hamlet  of  Chabriferes, 
and  Mezel ;  iipon  the  Jabron  are  Omergues,  Montfroc,  Saint-Vincent,  and  Noyers-sur- Jabron. 

In  the  Hautes-AliDes  we  will  mention  the  ej)idemic  of  the  valley  of  the  Oule  :  from  above, 
downward,  we  find  upon  the  border  of  this  small  stream,  an  affluent  of  the  Eygues,  the  hamlet 
of  Peyguiere  (a  dependence  of  Epine),  Montmorin,  Bruis,  and  finally  Charce.  Upon  the  banks 
of  the  Meouzeare  located  Lachau,  SaMrans,  and  Barret-le-Bas.  Upon  the  banks  of  the  Ardeche 
are  found  from  above,  downward,  Bdgude,  Pont-d'Ucel,  Pont-d'Aubenas,  Vougue,  Pradon, 
and  Ruoms. 

In  the  Ari^ge,  five  communes  only  were  attacked  ;  three  of  these  are  upon  the  banks  of 
the  same  water-course,  the  Salat,  viz,  Eychiel,  Saint-Lizier,  and  Saint-Girons. 

In  the  department  of  Aude,  upon  the  banks  of  the  Aude,  cholera  attacked  Couiza,  Limoux, 
Carcassonne,  and  Coursan.  One  of  its  affluents,  the  Orbiel,  has  upon  its  banks  Conques, 
Villalier,  and  Bouillonac.  In  the  same  dejDartment,  upon  the  banks  of  the  canal  du  Midi,  the 
cholera  attacked  Castelnaudary,  Carcassonne,  Ventenac-d'Aude;  and  finally,  further  down, 
Capestang  and  Agde  in  Herault. 

In  the  Bouches-dii-Rhone  all  of  the  communes  bordering  the  Hiiveaune  were  reached  by 
the  epidemic — Auriol,  Roquevaire,  Aubagne,  and  Penne. 

In  the  Gard,  upon  the  banks  of  the  Ceze,  are  located  Besseges,  Robiac,  and  Saint- Ambrois. 

Upon  the  Vidourle  we  find  Vigan,  Sauve,  and  Quissac. 

In  the  Haute-Garonne,  of  twelve  communes  attacked,  four  formed  part  of  the  same  valley: 
these  are  Sengouaguet,  Aspet — or  rather  its  two  hamlets,  Sarradere,  Fontagneres — and  Soueich, 
upon  the  Ger,  a  small  affluent  of  the  Garonne;  and  upon  the  brook  Rossignol,  an  affluent  of 
the  Ger  above  Aspet,  the  commune  of  Milhas. 


*By  Dr.  L,  H.  Thoinot,  Paris,  1886, 
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111  the  H^rault  cholera  attacked,  upon  the  banks  of  tlie  Orb,  Bddarienx,  Beziers,  and  Serig- 
nan ;  and  upon  the  banks  of  the  H(5rault,  Behirga,  Bessan,  and  Agde. 

The  Pyreiiees-Orieiitales  offer  two  most  comjjlete  examples  of  the  grouping  of  the  affected 
communes  upon  natural  water-courses  (brooks  and  rivers),  or  artificial  ones  (irrigation  canals). 
If  after  having  dotted  upon  a  map  the  communes  attacked  one  looks  at  the  grouping,  one  sees 
that  the  communes  to  the  north  and  the  south  are  grouped  en  mass  along  the  Tet  and  the  numer- 
ous irrigation  canals  which  are  derived  from  it,  while  in  the  rest  of  the  department  it  is  also 
along  the  borders  of  the  rivers  Agiy,  Tech,  or  the  canals,  that  one  must  seek  for  the  attacked 
communes. 

Upon  the  Agly  are  found  Estagel  and  Rivesaltes.  Upon  the  Tech,  Arles-sur-Tech,  Bou- 
lou,  and  Brouilla.  Upon  the  Tet,  Rodes,  Ille-sur-Tet,  Millas,  Saint-Felui-d'Amont,  Saiut-Pelui- 
d'Aval,  and  Perpignan.  Upon  the  canal  Vernet  and  Pia,  derived  from  the  Tet,  Saint-Esteve, 
Pia,  and  Torreilles.  Upon  tlie-canal  Moulin  de  Villelongue,  derived  from  the  Tet,  Villeloiiguo- 
de-la-Salanque  and  Sainte-Marie.  Upon  the  canal  Thuir,  derivative  of  the  Tet,  Ule,  Thuir, 
and  Toulouges.  Upon  the  canal  Corbere,  derivative  of  the  Tet,  Boule-Ternere,  Saint-Michel- 
de-Llottes,  Corbere,  Corbere-les-Cabaiies,  Canohes,  and  the  quarters  Saint- Jacques  and  Rdal  de 
Per2)iguan. 

In  the  Var  ,''upon  the  Argens,  are  located  Correns,  Montf  ort,  Carces,  and  Vidaubaii ;  and  upon 
the  Caramy,  affluent  of  the  Argens,  Brignole,  Vins,  and  Carces. 

In  the  department  of  Vaucluse,  upon  the  Sorgue,  cholera  invaded  Isle,  Tlior,  Saint-Satur- 
nin,  and  Sorgues. 

Finally,  among  large  water-courses  common  to  several  invaded  departments,  we  find  the 
Durance  and  the  Rhone.  Upon  th&  banks  of  the  Durance  cholera  attacked  Savines  (Hautes- 
Alpes),  Sisteron  (Basses-Alpes),  Puget  and  Cavailloii  (Vaucluse),  Mallemort.  and  Orgoii 
(Bouclies-du-Rli6iie).  Upon  the  banks  of  the  Rhone  we  see  Tournon  (Ardeche),  Aramoii, 
Valabregue,  Beaucaire,  Fourques,  Tarascon,  and  Aries  in  Bouches-du-Rli6ne. 

This  rapid  review  makes  clear  the  two  jxjints  to  which  we  wish  to  call  attention.  Cholera 
follows  the  water-courses  in  its  march,  but  it  is  especially  along  the  small  streams  that  this 
propagation  is  most  frequent  and  remarkal)le. 

In  order  to  explain  this  march  of  cholera,  only  three  hypotheses  are  possible: 

(1)  It  is  only  a  pure  chance.  But  then  one  niust  confess  at  least  that  the  fact  is  very  fre- 
quent and  often  repeated  to  be  the  eff'ect  of  mere  chance. 

(3)  The  streams,  the  torrents,  the  rivers  are  contained  within  a  valley  often  narrow  and 
inclosed,  and  the  villages  which  are  located  therein  often  have  intercourse  only  among  them- 
selves. When  one  is  attacked  it  is  very  natural  that  the  others  should  be  in  their  turn.  This 
explanation  is  very  plausible  for  some  cases,  and  we  shall  see  that  the  cholera  of  the  valley  of 
the  Meouze  can  not  be  explained  otherwise.  It  appears  to  us  also  that  the  large  rivers,  the 
large  water-courses  along  which  are  located  2:)laces  attacked  by  cholera,  act  in  the  proj^agation 
of  cholera  like  grand  routes  and  railways,  solely  becaiise  they  are  the  means  of  frequent  travel 
by  emigrants. 

(3)  Water  is  a  propagator  of  cholera.  It  is  the  water  of  a  torrent,  of  a  brook,  of  a  river 
which,  contaminated  at  a  point  in  its  course,  transmits  the  cholera  to  the  inhabitants  along  the 
banks  who  use  it  below  that  point.  We  shall  now  attempt  to  establish  this  proposition  by 
citing  the  history  of  cholera  in  some  districts  of  France. 

WATER  IS  A  MEANS  OF  PROPAGATING  CHOLERA  FOR  BOTH  SHORT  AND  LONG  DISTANCES. 
THE  EPIDEMIC  OP  ARPAVON  (DROME). 

Monday,  the  11th  of  August,  the  family  A,  from  Omergues.  fleeing  from  the  cholera, 
arrived  at  Arpavon  (Drome,  arrondissement  of  Nyons).  The  Auberts  received  them,  but 
the  day  after,  yielding  to  the  pressure  of  the  frightened  populace,  the  mayor,  by  order,  sent 
the  family  A  to  the  Arnaud  farm,  1  kilometer  distant  from  the  village.  The  familj^  A  was 
composed  of  two  brothers,  one  of  whom  was  married,  and  of  two  children.  The  youngest  of 
the  two  brothers  had  diarrhoea  for  some  time.  He  left  the  village  of  Arpavon  on  the  13th, 
S.  Mis.  92  5 
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and  reached  the  Arnaud  farm,  where  the  other  menibers  of  the  family  rejoined  him,  on  the 
13th.  The  altitude  of  Arpavon  is  700  meters.  Below  it  the  route  from  Siddron  passes  and 
the  river  Ennuie  flows. 

The  Arnaud  farm  is  situated  in  a  locality  traversed  by  numerous  ravine  springs,  which 
flow  into  the  Ennuie.  The  Arnaud  farm  is  watered  from  the  sj)ring  Charaye,  of  remarkable 
purity  and  limpidity,  which  flows  down  the  ravine  of  Ccjmbes.  The  waters  of  this  stream 
serve  for  the  use  of  all  of  the  farms  along  its  banks,  which  we  shall  enumerate.  At  300 
meters  below  the  Arnaud  farm,  and  upon  the  same  bank  (the  left)  is  found  the  Clary  farm,  and 
immediately  below  the  latter,  the  Buisson.  Upon  the  other  side  of  the  stream,  opposite  the 
Buisson  farm,  is  the  des  Boeufs  farm;  but  the  latter  is  distant  from  the  banks  of  the  Charaye, 
and  does  not  make  use  of  this  water.  It  is  supplied  from  a  special  spring  which  has  no  com- 
munication with  the  Charaye. 

When  the  family  A,  from  Omergues,  was  installed  at  the  Arnaud  farm,  the  wife,  not 
understanding  the  danger  she  was  to  causing,  committed  the  impriidence  of  contaminating 
the  water  of  the  Charaye  by  washing  in  it  the  soiled  linen  of  the  younger  brother  attacked 
with  diarrhoea.  Besides,  this  young  man  often  arose  during  the  night  to  defecate  upon  the 
borders  of  the  stream. 

It  was,  evidently,  not  a  simple  and  benign  diarrhoea  with  which  young  A  suffered.  Its 
choleraic  nature  could  be  proven,  for  on  the  19th  of  August  the  son  Arnaud,  of  the  family  of 
the  hostess  of  the  A's,  was  suddenly  seized  with  an  attack  of  cholera,  and  died  in  a  few 
hours.  The  family  A  left  the  Arnaud  farm  at  once  upon  the  evening  of  the  19th,  when  the 
Arnaud  son  died. 

During  the  death  agony  of  the  son  Arnaud,  Alexis  Clary,  the  proprietor  of  one  of  the 
farms  situated  below  that  of  the  Arnauds,  the  situation  of  which  we  have  above  indicated,  was 
seized  in  his  turn  with  vomiting  and  diarrhcea.  Alexis  Clary  had  had  no  communication  with 
the  Arnauds  since  the  arrival  of  the  family  A.  "Having  a  terror  of  cholera,  he  had  taken 
care  not  to  enter  the  farm  of  Arnaud  while  the  emigrants  from  Omergues  sojourned  there. 
Obliged  to  pass  before  this  farm  the  evening  before  his  death,  he  spoke  to  Mr.  Arnaud,  but  from 
a  distance.  He  did  not  touch  him  in  any  manner,  nor  anything  which  belonged  to  him."  But 
Alexis  Clary  had  passed  the  day  in  the  field,  and  had  carelessly  quenched  his  thirst  with  the 
contaminated  water.  This  unfortunate  young  man,  upon  returning  in  the  evening,  suddenly 
fell  sick,  and  died  the  day  after. 

The  same  day,  the  19th,  Buisson,  whose  farm  joined  that  of  the  Clary s  below,  had  passed 
the  day  with  his  family  in  watering  his  garden,  and  he  also  had  carelessly  drank  of  the  water 
of  the  Charaye.  Buisson,  as  well  as  Clary,  had  avoided  all  communication  with  the  Arnauds 
and  the  emigrants.  The  evening  of  the  19th,  at  the  request  of  the  curd  of  Arpavon,  he  went 
to  Nyons  to  seek  aid  for  young  Arnaud,  but  had  scarcely  started  when  he  was  seized  with  the 
first  symptoms  of  cholera,  and  returned  and  went  to  bed  with  the  characteristic  signs.  His 
daughter  was  attacked  on  the  31st,  that  is  to  say,  twenty-four  hours  after;  then  his  wife. 

The  inhabitants  of  des  Boeufs  farm  are  opposite  the  farms  of  Clary  and  Buisson,  upon 
the  other  bank  of  the  Charaye,  but  the  water  which  they  use,  as  we  have  above  stated,  is  not 
the  water  of  the  Charaye.  They  were  entirely  free  from  attack,  while  the  two  farms.  Clary 
and  Buisson,  paid  a  heavy  tribute  to  the  epidemic. 

To  resume:  A  person  sufi:ering  from  cholera  presenting  only  one  symptom,  a  slight 
diarrhoea,  arrived  from  Omergues  in  the  suburbs  of  Arpavon.  He  contaminated  with  his 
dejections  the  stream  which  flows  past  the  farm  where  he  dwelt;  his  mother  washed  his  con- 
taminated linen  in  the  same  stream.  Below  are  situated  three  farms  the  inhabitants  of  which, 
fearing  the  cholera,  avoided  the  refugees  as  bearers  of  the  pest.  The  inhabitants  of  two  of 
these  farms  used  the  contaminated  water;  they  paid  a  heavy  tribute  to  cholera.  The  inhabi- 
tants of  the  third  went  free;  they  did  not  touch  in  any  manner  the  water  of  the  containinated 
stream. 

THE  EPIDEMIC  OF  LA  B^IGUDE. 

Cholera  had  attacked,  at  La  Bdgude  (Ardeche,  arrondissement  of  Privas),  two  houses  in 
the  vicinity  of  the  Station,  when  a  distant  house  was  invaded,  situated  in  the  quarter  of  the 
Usines,  and  without  any  communication  with  the  former.    Besides,  this  house  was  the  only 
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one  attacked  in  the  quarter  of  the  Usines,  and  the  epidemic  was  most  violent — four  attacks, 
of  which  two  were  fatal,  in  a  family  of  five  persons.  There  was  only  an  infant  at  the  breast 
spared.  The  water  serving  for  the  use  of  this  house  was  drawn  from  the  small  canal  called 
the  Beaulifere,  a  derivative  of  the  Ardeche,  which  flowed  not  far  from  the  luihitation.  This 
was  the  only  house  in  the  quarter  wliicli  usud  that  water.  All  the  other  houses  used  water 
from  a  spri:ig  which  emerged  from  the  alluvial  sand,  and  was  sujjplied  by  filtration  from  the 
Ardeche. 

Now,  a  single  woman  of  La  Bdgude  consented  to  wash  the  cholera  linen  of  the  first  two 
families  attacked  in  the  quarter  of  the  Station:  it  was  in  the  Beauliere,  at  a  few  meters  above 
the  point  where  the  family  in  the  quarter  of  the  Usines  were  wont  to  draw  the  water,  that 
she  washed  more  than  one  hundred  and  fifty  pieces  of  soiled  linen. 

THE  EPIDEMIC  OF  TULETTE. 

Tulette  is  a  commune  of  Drome  (arrondissement  of  Montelimar,  canton  de  Saint-Paul-les- 
Trois-Chateaux). 

The  canal  from  Saint-Maurice  passes  by  Tulette;  it  is  called  Moulin.  Toulette  is  4  kilo- 
meters from  Saint-Maurice.  Saint-Maurice  was  invaded  by  cholera,  and  just  two  houses  which 
bordered  upon  the  Moulin  Canal  furnished  the  cases.  It  is  proven  that  the  dejections  of  these 
patients,  as  of  all  those  of  Saint-Maurice  in  general,  were  thrown  without  disinfection  into  the 
Moulin  Canal.  Now  at  Tulette,  in  the  second  fortnight  of  August,  7  cases  of  cholera  ai:)peared, 
all,  without  exception,  among  washerwomen  who  had  been  in  the  habit  of  washing  in  this  canal. 

THE  EPIDEMIC  IN  THE  VALLEY  OF  THE  JABRON. 

The  Jabron  is  a  torrent  tributary  of  the  Durance,  and  rises  in  the  Basses-Alpes,  in  the 
middle  of  the  commune  of  Omergues,  all  of  the  hamlets  of  which  surround  its  source.  Then 
it  traverses  the  commune  of  Montfroc,  in  the  de2:)artment  of  the  Basses-Alpes.  A  hamlet  of 
this  commiine,  La  B(?gude,  is  upon  the  right  bank  of  the  Jabron,  and  two  others,  Asnieres  and 
Chamor,  are  upon  the  left  bank.  At  La  Bdgude  the  water  of  the  Jabron  is  used.  At  the  two 
other  hamlets  water  from  a  stream  which  descends  from  the  Liire  is  used.  Next  upon  the 
banks  of  the  Jabron  (left)  are  situated  Saint-Vincent  and  Noyers-sur-Jabron.  More  distant  and 
to  the  right  are  located  Chateauneuf-Miravail  and  Valbelle,  both  upon  small  affluents  of  the 
Jabron;  to  the  left,  Curel  and  Bevons  in  the  moimtain.  Finally  the  Jabron  empties  into  the 
Durance  below  Sisteron. 

Upon  the  15th  of  July,  at  Omergues,  in  the  hamlet  of  Michelet,  cholera  appeared  in  a 
house  which  had  given  hospitality  to  some  Marseilles  people,  husband  and  wife,  the  latter 
convalescing  from  cholerine.  After  that  cholera  pi  evailed  at  Omergues  from  the  loth  of  Ji;ly 
to  the  12th  of  August,  occasioning  great  alarm  and  carrying  off  32  persons  in  a  population 
of  300  souls. 

The  inhabitants  of  Omergues  used  the  water  of  the  Jabron  for  all  purposes,  and  did  not 
for  a  single  instant,  during  the  epidemic,  cease  to  contaminate  it  by  the  washing  of  linen  of 
cholera  patients,  and  by  emptying  into  it  excrementitious  matter.  The  6th  of  August  cholera 
appeared  at  Montfroc,  in  the  hamlet  of  LaB^igude,  which  used  the  water  of  the  Jabron,  sparing 
the  hamlets  upon  the  opposite  bank  which  drew  their  water  from  the  stream  descending  from 
the  Lure. 

The  4th  of  August  cholera  made  its  appearance  at  Saint- Vincent,  and  at  length  at  Noyers — 
the  inn-keeper  being  taken  off  by  cholera — but  Chateauneuf-Miravail,  Valbelle,  and  Bevons 
escaped.  Cuerl  had  the  cholera;  but  in  this  case  there  was  no  doubt  of  direct  importation 
from  Toulon. 

The  dissemination  of  the  cholera  along  the  Jabron  below  Omergues.  sparing  the  places 
which  made  use  of  other  water,  attacking  those  which  used  the  water  of  the  Jabron,  is  cer- 
tainly a  curious  fact.  Undoubtedly,  intercommunication  between  the  uninfected  communes 
and  the  contaminated  communes  played  a  certain  role,  since  in  that  way  it  probably  came  to 
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La  Bdgude  from  Omergues,  and  also  to  Saint- Vincent;  but  it  is  none  the  less  true  that  the 
study  of  the  narrowly  limited  spread  of  the  disease,  as  we  have  above  described,  leads  to  the 
idea  that  the  contaminated  water  played  a  more  than  secondary  role. 

THE  EPIDEMIC  IN  THE  VALLEY  OF  THE  GER  (HAUTE-GARONNE). 

Professor  Laboulbene  presented  the  following  account  of  this  epidemic  to  the  Academy 
of  Medicine: 

I  have  just  submitted  to  the  Academy  an  account  of  a  small  epidemic  of  cholera  observed 
in  a  canton  on  the  Pyrenees.  The  part  which  contaminated  water  plays  is  there  very  decided. 
It  concerns  the  canton  of  Aspet  (Haute-Garonne),  where  cholera  suddenly  made  its  invasion 
in  the  month  of  July,  1884.  Struck  by  the  influence  attributed  to  water  in  this  epidemic  by 
my  friend  Louis  Ruau,  director-general  of  the  mint,  whose  family  was  located  at  Aspet,  I 
obtained  exact  information,  through  the  kindness  of  two  physicians  of  the  locality — Drs. 
Saune  and  Gazes.  Moreover,  Mr.  Joseph  Ruau  has  drawn  a  maj)  of  the  places  attacked,  and 
I  lay  it  before  the  Academy. 

The  two  reports  of  the  epidemic  at  Aspet  correspond.  Here  are  the  facts  collected  by 
Dr.  Saune  : 

The  cholera  epidemic  began  suddenly  at  Milhas,  in  the  canton  of  Aspet,  the  20th  of  July, 
1884.  There  was  a  case  of  Asiatic  cholera  in  a  woman.  Dr.  Saune  saw  the  i^atient  at  2  o'clock 
in  the  afternoon;  she  died  at  7  o'clock  in  the  evening. 

This  patient  had  not  left  Milhas.  She  belonged  to  a  family  of  peddlers  who  ordinarily 
lived  at  Marseilles,  and  who,  fleeing  from  the  cholera  epidemic  in  that  town,  returned  to  their 
country.  One  of  the  girls  had  attended  two  ladies  who  died  of  cholera  in  the  same  street  where 
she  dwelt.  Some  of  the  clothing  which  belonged  to  them  was  given  to  her.  Moreover,  the 
trunk  brought  from  Marseilles  to  Milhas  contained  unwashed  clothing  of  her  father,  and  her 
father  had  suffered  choleraic  diarrhoea  for  some  time.  The  clothing  was  the  agent  of  transmis- 
sion; it  was  handled  and  washed  by  her  mother  and  one  of  her  daughters.  Both  were  attacked, 
and  died  the  same  day,  almost  at  the  same  hour,  one  at  Milhas,  the  other  at  Montsaunes,  where 
she  went  to  visit  one  of  her  relations. 

Why  did  the  case  of  Montsaunfe  remain  isolated?  Why  did  the  cholera  develop  slowly  at 
Milhas?  Here  is  the  explanation  of  Dr.  Saund.  The  two  villages  are  distant  21  kilometers.  The 
first  has  no  water-coiirse;  the  second,  on  the  contrary,  is  traversed  by  a  slow  brook  which 
empties  into  the  Ger,  which  is  called  Rossignol,  or  Milhas  Brook. 

The  first  house  attacked  at  Milhas  is  situated  exactly  on  the  bank  of  the  stream,  in  the 
quarter  Mourere-Rouge,  by  the  side  of  a  j)laster  mill.  All  the  night-soil,  washing  suds,  etc. , 
were  thrown  from  the  window  into  the  water.  The  linen  was  washed  in  the  water,  and  the 
dejections  of  the  first  cholera  patient  were  thrown  into  it,  no  prophylactic  measures  having 
been  taken  before  the  arrival  of  Dr.  Saune. 

This  is  the  most  important  point  of  the  observations  made.  After  the  first  case,  all  the 
houses  attacked  were  located  near  the  brook,  and  down  stream.  No  case  appeared  above  tlie 
location  of  the  first  house  attacked.  There  were,  however,  three  other  hamlets  in  this  long  and 
very  narrow  valley. 

The  21st  of  July  the  second  case  appeared  in  the  village,  and  ni)to  the  31st  of  August  there 
were  22  attacks,  16  deaths,  and  6  recoveries. 

The  small  brook  of  Milhas  empties  into  the  Ger.  a  river  which  flows  past  the  capital  of  the 
canton  Aspet.  Here  also  cholera  appeared,  following  the  course  of  the  water.  The  first  case 
attended  by  Dr.  Saund  appeared  at  Sarradere,  between  Milhas  and  Aspet.  The  road  is  between 
the  river  and  the  house  attacked.    Three  deaths  took  place  in  this  little  hamlet. 

From  Sarradere  the  cholera  still  followed  the  water.  It  had  no  victim  in  that  part  of 
Aspet  located  upon  a  hill  quite  distant  from  the  Ger.  It  severely  affected,  on  the  contrary,  the 
inhabitants  of  the  hamlet  of  Pontagnere,  the  houses  of  which  are  located  upon  the  bank  of  the 
river.  Dr.  Saun^  estimates  in  this  village  300  inhabitants;  19  deaths  occurred  in  twenty-three 
days.    During  a  Sunday  5  deaths  occurred,  3  in  the  same  house. 
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Beyond  Aspet  the  Ger  i^asses  by  Soiieicli.  Tliere  were  13  deaths  in  this  comnmne.  The 
epidemic  stojjped  at  this  point. 

Dr.  Saun^  made  this  general  remark :  The  epidemic  attacked  especially  the  feeble.  In 
this  last  epidemic  the  patients  died  more  quickly  than  in  preceding  ones,  the  mean  not  extend- 
ing over  twenty-fonr  hours  of  illness. 

The  account  of  Dr.  Gazes  confirms  the  preceding  observations.  It  contains,  in  addition, 
curious  information  concerning  all  the  localities  and  the  propagation  of  the  disease. 

Dr.  Gazes  declares  that  he  is  absolutely  sure  that  before  the  middle  of  the  month  of  July 
there  was  no  case  of  cholera  in  the  communes  of  Milhas,  Aspet,  and  Soueich,  or  in  any  other 
commune  of  the  canton  of  Aspet,  or  in  any  adjoining  canton. 

The  16th  of  July,  1884,  a  family  of  emigrants  from  Marseilles,  consisting  of  the  father, 
still  convalescing  from  an  attack  of  cholera,  and  four  children,  spared  by  the  disease,  arrived 
in  the  commune  of  Milhas.  All  went  to  stay  in  a  small,  dirty,  low,  moist,  damp  house,  adjoin- 
ing the  stream,  which  was  occupied  by  a  woman  who  had  never  left  the  commune,  but  soon 
thereafter  was  attacked  with  cholera.  The  emigrants  placed  in  this  unhealthy  dwelling  bag- 
gage, linen,  and  clothes  which  had  been  used  l^y  cholera  patients  in  Marseilles.  They  soaked 
a  part  of  these  in  the  running  stream. 

After  living  together  four  days,  the  occupant  of  this  house,  wife  of  a  patient  attacked  with 
cholera  at  Marseilles,  was  carried  off  hj  foudroyant  algid  cholera  in  six  hours.  Almost  at  the 
same  hour,  her  daughter,  going  to  visit  in  the  same  commune,  was  upon  her  arrival  attacked 
with  foudroyant  cholera,  which  terminated  also  in  the  algid  stage. 

After  these  ,2  deaths,  the  family  of  emigrants  left  the  house  and  as  a  precaution  went 
to  remain  in  another  and  more  healthy  i)lace  near  a  wooded  spot  far  from  the  stream.  No 
other  accident  happened  to  them. 

Dr.  Gazes  expressly  remarks  that  at  a  kilometer  up  stream  from  the  first  stopping  place  of 
the  emigrants,  and  upon  the  bank  of  the  Milhas  brook,  are  located  100  inhabitants.  Not- 
withstanding the  bad  hygienic  conditions,  and  privations  of  every  sort,  these  inhabitants 
remained  free  of  cholera.  The  same  was  not  the  case  with  the  people  in  l^etter  circumstances 
dwelling  about  a  kilometer  below  this  first  house.  The  brook  as  it  traverses  tliis  part  of  the 
town  spreads  owi  in  several  places.  Here  the  course  of  the  water  is  very  slow,  and  the  accu- 
mulation of  filth,  excrement  and  sediment  is  thereby  favored.  It  is  in  the  neighborhood  of 
these  pools  of  impure  water  that  the  inhabitants,  in  the  absence  of  fountains,  go  to  draw 
water  whicli  they  daily  need  for  household  use,  and  it  is  in  this  locality  that,  eight  days  after 
the  first  2  deaths,  2  other  rapid  deaths  occurred,  the  latter  also  not  havnig  2:)assed  the  algid 
period. 

To  these  cases  were  added  20  others  during  the  month  of  August,  and  the  attacks  followed 
step  by  stej)  the  course  of  the  stream. 

The  distance  between  the  commune  of  Milhas  and  that  of  Aspet  is  4  kilometers.  The 
brook  of  Milhas  empties  into  the  Ger,  a  small  river  of  Aspet,  at  a  distance  of  3  kilometers 
from  this  last  commune.  The  united  streams  pass  below  Aspet  through  two  hamlets  of  the 
suburbs  of  Aspet,  viz,  Sarradere,  and  the  lower  parts  of  Fontagnere,  as  also  of  Baleijon.  All 
the  other  places  around  Aspet,  distant  from  the  river,  are  situated  upon  the  side  of  wooded 
hills  and  experienced  no  cholera. 

Sarradere  and  Pontanieres  suffered  greatly  from  the  ejjidemic.  In  Sarradere  the  first /oi/- 
droyant  case  occurred  on  the  Gth  of  August,  and  on  the  7th  a  second  fatal  case.  After  an  inter- 
val of  four  days,  3  severe  cases  occurred  on  the  8th,  10th,  11th  of  August,  terminated  by  a  cure 
after  a  long  and  troublesome  convalescence. 

Dr.  Gazes  observes  that  the  inhabitants  of  the  lower  part  of  Sarradere  used  exclusively 
the  river  water  and  were  attacked.  In  the  higher  part  which  remained  free  from  the  disease 
the  inhabitants  drank  the  water  of  the  Souvier. 

Fontagnere,  below  Sarradere,  as  well  as  the  houses  of  Baleijon  along  the  banks  of  the 
stream,  received  the  combined  waters  of  the  Milhas  and  Aspet.  The  epidemic  showed  itself 
at  first  in  3  slight  cases,  followed  by  recovery.  After  a  period  of  calm,  it  spread  without  inter- 
ruption until  the  1st  of  September.    There  were  35  cases  in  a  population  of  300.    The  num- 
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ber  of  deaths  reached  19,  of  which  11  were  foudroyant;  the  16  cures  had  along  and  pain- 
ful convalescence.  In  the  absence  of  fountains,  the  inhabitants  made  use  of  the  water  of  the 
river.    Tliey  were  commonly  badly  lodged  and  poorly  fed. 

The  commune  of  Soueich,  which  is  4  kilometers  from  the  Aspet,  is  traversed  by  the 
Ger.  The  ground  is  flat,  damp,  and  there  are  frequent  fogs;  no  distant  springs,  well-water  or 
river- water  serving  for  domestic  use.  The  streets  are  very  dirty,  and  the  courts  of  the  houses 
are  encumbered  with  dung.  The  sewerage  and  fecal  matter  empty  into  the  river.  Counter- 
balancing this,  the  easy  circumstances  of  the  families  correct  to  some  extent  this  bad  hygiene 
and  the  bad  condition  of  the  soil. 

The  ejiidemic  began  in  this  commune  ten  days  later  than  in  the  suburbs  of  Aspet.  It  bore 
especially  upon  the  needy  class.    There  were  22  cases,  11  deaths  (4  foudroyant),  and  11  cures. 

THE  EPIDEMIC  OP  THE  PyRENEES-ORIENTALES. 

The  17th  of  July,  1884,  the  first  case  of  cholera  apj)eared  in  the  Pyrdndes-Orientales,  at 
Boule-Ternere  (arrondissement  of  Prades). 

"  The  loth  of  July,  1884,  the  family  Oliva,  composed  of  three  children,  father  and  mother, 
coming  from  Toulon,  arrived  at  Perpignan,  and  went  to  Boule-Ternere.  Mr.  Louis  Trie,  suffer- 
ing some  days  with  diari'hoea,  went  to  visit  his  relatives,  the  Olivas,  and  was  attacked  the  day 
of  his  arrival  by  a  slight  disturbance  of  digestion,  attributed  to  the  fatigue  of  the  journey,  or 
to  another  cause,  that  he  came  from  an  infected  town.  Mr.  Trie,  sixty-two  years  old,  showed 
choleraic  symptoms  the  17th  of  July.  His  malady  rapidly  became  grave  on  the  18th,  and  he 
died  on  the  19th.  His  wife  was  attacked  in  her  turn,  and  died  on  the  22d  of  July.  Finally  the 
son-in-law  of  Trie,  and  his  two  daughters,  suffered  attacks,  which  terminated  fortunately. 
Then  4  deaths  took  plac'e  in  the  neighborhood  at  intervals  of  a  few  days. 

Boule-Ternere,  situated  6  kilometers  to  the  east  of  Vinga,  and  31  to  the  west  of  Perpignan, 
is  watered  by  the  river  Boules  and  the  irrigation  canal  called  the  Corbfere. 

The  Corbfere  Canal  serves  for  irrigation  and  water  supply  for  domestic  purposes  at  the  same 
time.  It  leads  from  the  Tet,  in  the  neighborhood  of  Vinga,  runs  near  Rodfes,  and  Boule-Ternere 
also,  from  which  point  it  j)asses  by  Saint-Michel-de-Llottes  and  Coi^bere,  as  far  as  Corbere-lds- 
Oabanes.  Then  it  coinmunicates  with  the  canal  Thuir,  which  it  crosses  perpendicularly,  and 
goes  to  terminate  in  the  brook  of  Perpignan  or  canal  Las-Canals,  which  is  derived  from  the 
Tgt  at  the  upper  part  of  Hie,  and  ends  at  PerjDignan.  We  will  now  point  out  the  great  agency 
of  the  water  of  this  canal  on  the  propagation  of  cholera. 

It  is  proven  undoubtedly  that  at  Boule-Ternere  the  inhabitants  threw  into  the  Corbere  Canal 
choleraic  dejecta,  and  washed  in  it  cholera  linen.  From  the  time  when  Boule-Ternere  was 
infected  with  cholera,  the  march  of  the  epidemic  in  the  department  was  as  follows:  Corbere  is 
attacked  the  24th  of  July  (2d);  Saint-Michel-de-Llottes,  30th of  July  (3d);  Thuir,  1st  of  August 
(4th);  Corbere-les-Cabanes,  3d  of  August  (5th);  Saint-Fdliu-d'Aval,  5th  of  August  (6th);  Rive- 
saltes,  7th  of  August  (7tli);  Totxlouges,  9th  of  August  (8th);  Perpignan,  10th  of  August  (9th). 
Of  these  eight  places,  two  only,  Saint-Ffliu-d'Aval,  and  Rivesaltes,  are  out  of  the  neighbor- 
hood of  the  canal  Corbere,  as  also  of  the  Thuir,  Las-Canals,  or  of  Perpignan. 

Saint-Fdliu-d'Aval  owes  its  cholera  to  a  direct  imiDortation  from  Corbere.  Rivesaltes  was 
infected  in  a  special  manner  by  its  relation  with  Marseilles  and  the  ports  of  the  Mediterranean. 

With  these  exceptions  the  cholera  followed,  without  leaving  them,  the  lines  of  the  canals 
above  stated.  It  is  at  first  Corbere  which  is  attacked;  then  Saint-Michel-de-Llottes,  both  upon 
the  Corbfere  Canal;  Thuir,  upon  the  Thuir  Canal,  which  communicates  with  the  Corbet^e  Canal; 
Corbere-les-Cabanes,  upon  the  Corbsre  Canal;  Toulouges,  upon  the  Thuir  Canal,  below  Thuir. 
Finally,  Perpignan,  end  of  the  canal  of  Las-Canals,  where  the  canal  Corbere  terminates.  It 
should  be  added  that  as  the  cholera  advanced  from  point  to  point  each  locality  newly  attacked 
down  stream  repeated  the  detestable  practices  followed  above;  thus  at  Corbere  and  Saint- 
Michel-de-Llottes  the  dejections  of  cholera  patients  were  thrown  into  the  stream,  and  the  soiled 
linen  was  washed  in  it.  It  is  easily  comprehended  how  this  practice  increased  the  probability 
of  infection  of  the  places  below. 
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From  these  facts,  presented  thus  withoiit  comment,  it  is  quite  natural  to  conclude  that  the 
canal  of  Cohere,  and  those  which  prolong  or  are  tributary  to  that  canal,  have  played  a  promi- 
nent role  in  the  progress  of  the  cholera.  But  let  us  enter  into  details;  the  demonstration  will 
become  more  striking. 

Boule-Ternere,  as  we  have  said,  is  in  the  canton  of  Vinga.  This  commune  is  surrounded  in 
the  canton  by  other  small  populations  with  which  it  has  daily  and  certainly  more  frequent  com- 
munication than  with  the  communes  scattered  along  the  canals  of  Corbere,  Thuir,  and  Las- 
Canals,  of  which  communes  Perpignan,  the  last,  is  31  kilometers  from  Boule-Ternere. 

The  communes  of  the  canton  of  Vinga  are:  Vinga,  Ballestany ,  Boule-d'Amont,  Confabre, 
Espira,  Estoher,  Finestret,  Glor lanes,  Ille,  Jock,  Marquixanes,  Rigarda,  Prunet,  Rodes,  Saint- 
Michel-de-Llottes,  Vulmanta.  With  the  exception  of  five  (those  designated  by  italics)  all  these 
communes  have  been  attacked;  but,  save  Saint-Michel-de-Llottes,  the  situation  of  which  is  well 
known,  not  a  single  one  was  reached  by  the  plague  until  it  had  spread  the  entire  course  of 
these  canals  and  finally  attained  their  extremity,  that  is  to  say,  Perpignan. 

Perpignan,  as  we  have  said,  was  the  ninth  commune  attacked  in  the  Eastern  Pyrenees. 
In  the  group  of  communes  of  the  canton  of  Vinga,  the  first  attacked  was  Boule-d'Amont,  which 
in  the  order  was  only  the  eleventh  invaded  in  the  department;  then  came  Prunet  and  Rod^s, 
as  No.  IG;  Ille,  18;  Vinga,  19;  Marquixanes,  24;  Rigarda,  29;  Estoher,  30;  Espir,i-de-Conflent, 
32;  and  Finestret,  34.  And,  moreover,  as  might  be  expected,  it  is  in  consequence  of  their  con- 
nection with  Boule-Ternfere  that  most  of  these  communes  have  been  attacked,  such  as  Vinga, 
Rodes,  Ille,  Boule-d'Amont.  Prunet.  If  the  manner  of  cholei'aic  contagion  had  been  the  same 
for  the  communes  scattered  along  the 'canals  from  Boule-Ternere  to  Perpignan  as  for  the  com- 
munes of  the  canton  of  Vinga,  that  is  to  say  by  human  importation,  it  would  be  difficult  to  say 
why  it  was  that  without  exception  the  communes  the  nearest  related,  tlie  most  directly  in  con- 
tact with  the  first  focus,  should  have  been  attacked  last.  But  the  fact  of  contagion  by  water 
for  some  (the  communes  scattered  along  the  canals  from  B  ule-Ternere  to  Perpignan)  and  of  con- 
tagion by  importation  for  others  (the  communes  of  the  canton  of  Vinga)  perfectly  explains  this 
difference. 

We  are  now  going  to  enter  into  details;  we  will  encounter  in  so  doing  some  arguments 
which  we  hope  will  plead  in  favor  of  our  interpretation. 

Grando,  an  agricultuidst,  who  was  the  first  attacked  at  Corbere  (the  evening  of  July  24), 
had  had  no  suspected  communication,  according  to  the  information  furnished  to  Dr.  Bocamy. 
At  Saint-Michel-de-Llottes  is  encountered  the  same  negative  result.  At  Thuir  the  first  case 
observed  (August  1,  1884)  made  its  appearance  in  a  house  situated  on  the  square  adjoining  the 
church.  The  individual  attacked  had  the  evening  before  had  communication  with  persons 
coming  from  Corbere,  but  Dr.  Massine,  of  Thuir,  jDOsitively  assured  himself  that  these  people 
of  Corbere  coming  from  Thuir  had  not  then  and  have  not  since  had  a  single  suspected  symptom. 
"  They  brought  neither  fruit  nor  vegetables  from  their  village  to  the  inhabitants  of  Thuir." 
As  a  matter  of  f^ict,  this  would  not  be  a  sufficient  reason  for  rejecting  tlie  idea  of  human  impor- 
tation, for  instances  of  an  incontestable  value  have  been  cited  (and  we  will  give  some  of  them 
ourselves  in  this  work)  of  peoj)le,  not  sick  tliemselves,  but  coming  from  an  infected  locality, 
importing  the  cholera  to  a  locality  up  to  tliat  time  perfectly  healthy. 

But  here  is  something  very  significant.  Thuir  possesses  two  fountains,  A  and  B.  Now 
the  greater  part  of  the  cases  of  cholera,  about  two-thirds,  were  quartered  in  the  district  sup- 
plied with  water  by  fountain  A,  and  it  was  in  this  district  that  P. ,  the  first  patient,  resided. 
The  sources  of  water  of  fountains  A  and  B  are  quite  different.  A  is  supplied  directly,  for  the 
greater  part,  by  infiltrations  from  the  canal  of  Thuir,  hardly  60  meters  distant;  B  receives  its 
water  from  a  field  situated  about  1  kilometer  from  the  town  and  500  meters  at  least  from  the 
canal  of  Thuir.  But  this  is  not  all.  A  farm-house  2  kilometers  distant  from  Thuir  (the 
Peille  farm),  constructed  on  the  border  of  the  canal  and  using  water  therefrom  for  all  jDurposes, 
had  2  cases  of  cholera. 

But  here  is  a  final  argument  which  to  us  appears  conclusive:  It  is  the  spread  of  cholera 
at  Perpignan  compared  with  the  distiibution  of  the  water.  In  addition  to  some  artesian  wells 
(at  place  Saint-Dominique,  place  de  la  Loge,  place  du  Marche-Neuf,  rue  Saint-Martin,  and  rue 
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dn  Marclie-aux-Bestiaux)  and  some  wells  situated  in  the  interior  of  the  houses,  Perpignan  is  sup- 
plied with  water  by  three  canals  bringing  potable  water  from  three  different  districts: 

(1)  The  Royal  Canal  (supplying  rue  Saint-Martin  and  the  barracks  of  the  same  name  and  all 
establishments  included  between  this  street  and  the  right  bank  of  the  Basse)  leading  from  the 
Basse. 

(2)  The  canal  of  the  Four  Cazals,  leading  from  the  Tet,  below  Sainte-Eugenie,  which  empties 
into  the  Basse. 

(3)  The  most  important  of  all,  the  canal  of  Las-Canals,  which  supplies  three  fountains, 
two  of  which  (the  fountain  of  the  Oarfems  and  that  of  rue  de  la  Fontaine-Neuve)  supply  the 
qiiarter  Saint-Jacques  and  part  of  the  quarter  Real.  Fed  by  the  Tet  at  Hie,  the  canal  of  Las- 
Canals,  or  Perpignan  brook,  has  received  the  waters  of  the  canal  of  Corbere  below  Boule- 
Ternfere,  Saint-Michel-de-Llottes,  Corbere,  and  Corbere-les-Cabanes  districts,  which,  with  the 
exception  of  Boule-Ternere,  have  been  rendered  contagious  by  the  waters  of  the  canal,  and 
which  in  turn  have  not  ceased  to  render  the  canal  of  Las-Canals  still  more  dangerous  by  empty- 
ing into  it  the  choleraic  dejections  and  washings  of  soiled  linen. 

Now,  observe  what  has  taken  place  at  Perpignan.  After  several  cases  more  or  less  doubt- 
ful, or  at  least  without  result  (observed  at  the  close  of  July),  the  cholera  breaks  out  violently 
in  the  quarter  Saint-Jacques.  The  woman.  Sanchez,  of  rue  Bailly,  succumbed  in  twelve  hours. 
The  11th  of  August  a  child,  ten  months  old,  in  the  rue  de  Tracy  (in  the  same  quarter  of  Saint- 
Jacques),  succumbed  from  cholera  in  ten  hours.  The  12th  of  August  the  woman  M.  was 
attacked  and  died  in  twenty-four  hours,  in  rue  Duchalmeau  (Real  quarter),  and  on  the  13th 
the  woman  P.  succumbed  quickly  at  rue  Grand  Saint- Jacques  (Saint- Jacques  quarter). 

From  this  moment  the  cholera  spread  rapidly,  but  preserved  an  intensity  and  gravity  par- 
ticularly remarkable  in  the  Saint- Jacqiies  quarter,  where  in  one  house,  for  example  (No.  35  rue 
Grand  Saint- Jacques),  among  32  occupants  there  were  7  deaths  from  cholera  out  of  10  cases. 
Out  of  the  total  of  187  cholera  victims,  as  many  in  the  city  as  in  the  suburbs,  the  Saint-Jacques 
quarter,  having  hardly  a  sixth  or  seventh  of  the  population,  furnished  70  deaths;  that  is,  a  little 
more  than  one-third.  It  is  interesting,  from  the  same  point  of  view,  to  observe  that  the  citadel 
and  garrison  of  Saint-Jacques,  which  receive  water  from  the  canal  of  Las  Canals,  had,  the  one 
14  and  the  other  5  cases.  The  garrison  of  Saint-Martin  (Canal  Royal  water)  had  only  1  case, 
and  that  was  a  soldier  who  had  just  been  on  duty  at  Saint-Jacques. 

Therefore,  does  not  the  direct  course  of  the  cholera  from  Boule-Ternere  to  Perpignan,  fol- 
lowing the  contaminated  waters  of  the  canal  of  Corbere,  the  canal  of  Las  Canals,  touching 
Thuir  and  Toulouges,  tributaries  of  the  canal  of  Thuir  contaminated  by  the  canal  of  Corbere; 
its  first  location  at  Perpignan,  in  the  quarter  supplied  with  water  from  the  canal  of  Las  Canals; 
its  greater  intensity  in  this  same  quarter — does  not  all  this  prove  evidently  the  role  played  in  the 
propagation  of  the  plague  of  water  contaminated  by  choleraic  agency? 

THE  EPEDEMIC  IN  THE  VALLEY  OF  THE  OULE.* 

The  Oule  is  a  little  stream  tributary  to  the  Eygues;  which  rises  in  the  Upper  Alps,  receiv- 
ing water  from  several  original  tributaries.  One  of  these  tributaries  flows  from  the  little  ham- 
let of  La  Perguifere,  a  dependence  of  the  commune  of  Epine,  at  an  altitude  of  800  meters. 
From  there  the  Oule  flows  westward,  traversing  successively  the  communes  of  Montmorin, 
Bruis,  Sainte-Marie  (in  the  Upper  Alps),  La  Charce,  and  La  Motte  Chalangon  (Drome).  There 
it  makes  a  bend,  and  flowing  southward  finally  empties  into  the  Eygues. 

The  commune  of  Montmorin  (altitude  729  meters)  comprises  several  settlements:  the  ham- 
let of  Serre-Boyer  and  the  village  of  Montinorin,  on  the  borders  of  the  Route  and  of  the  Oule; 
the  hamlet -of  Satuce  (or  La  Chatuce)  and  Marayesse,  both  somewhat  distant  from  the  Oule  and 
to  the  south  of  that  stream;  the  hamlet  of  Infernet,  north  of  the  Oule  and  equally  distant  from 
its  banks. 

*  We  have  consulted,  in  editing  these  few  pages,  the  report  of  M.  Queirel  on  cholera  in  the  Upper  Alps.  Abbe  Les- 
bros,  cure  of  Bruis,  has  had  the  kindness  to  send  us  some  notes  on  the  epidemic  at  Bruis  and  a  sketch  of  the  valley 
of  the  Oule.  He  was  an  eye-witness  of  the  epidemic,  and  during  it  exhibited  unceasing  devotion  to  the  suffering 
sick.  Highly  appreciated  by  all  no  one  was  in  a  better  position  than  he  to  observe  the  epidemic.  Dr.  Laurens,  of 
Nyons,  has  sent  us  his  notes  on  Charce  and  La  Motte-Chg-langon.    (Note  of  Thoinot.) 
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The  commune  of  Brais  (altitade  G98  meters)  comprises,  on  the  right  bank  of  the  Onle,  the 
settlements  of  Teron,  Bruis  village,  where  the  Chateau  Andreoly,  to  which  we  will  frequently 
refer,  and  La  Serre  are  located;  and  on  the  left  bank,  Malafoux.  To  the  south  of  the  Oule,  and 
at  a  considerable  distance,  is  La  Caoud;  to  the  north  the  hamlets  of  Fontettes,  Mianes,  and 
Rochas;  all — the  last  named  jiarticularly — being  considerably  distant  fr(jni  tlie  Oule. 

The  first  case  which  made  its  appearance  in  this  reniote  little  valley,  Avhicli,  with  the 
exception  of  Cliarce,  had  never  before  been  invaded  by  cholera,  developed  at  the  hcjme  of  the 
woman  S.  at  the  hamlet  of  La  Perguiere.  A  few  days  before  her  death  this  woman  had  received 
from  Marseilles  for  a  foster-child  a  bale  of  linen  which  she  undid  and  washed  in  the  Oule. 
She,  as  well  as  her  servant,  took  the  cholera  and  thereby  exposed  her  foster-child  and  two 
neighboring  women.  Within  one  week  from  the  11th  of  August  these  four  women  died  in  this 
little  hamlet  of  12  inhabitants  and  at  most  eight  houses. 

The  commune  of  Montmorin,  below  La  Perguiere.  was  next  attacked.  The  woman  Beaup 
had  received  at  her  house  the  foster-child  of  La  Perguiere.  She  took  the  cholera  from  this  child, 
but  got  well,  while  the  child  died  Aiigust  23.  From  the  22d  to  the  28th  of  August  there 
were  8  deaths  from  cholera  at  Serre-Boyer.  At  Satuce  there  was  1  death,  which  makes  a  total 
for  the  commune  of  Montmorin  (the  village  of  Montmorin  having  no  deaths)  of  9  deaths  among 
17  patients.    The  hamlets  of  Mayraesse  and  Infernet  were  entirely  exempted. 

The  cholera  next  reached  Bruis  in  following  the  Oule  ;  but  we  must  add  here  that  a  pack- 
age of  linen  and  clothing,  evidently  infected,  was  brought  from  Marseilles  to  Bruis  near  the 
end  of  August  by  a  young  woman,  the  husband  of  whom  had  just  died  at  Marseilles  of  cholera. 
The  linen  was  washed  in  the  Oule. 

The  village  of  Bruis  was  the  first  attacked.  From  the  20th  to  the  29th  of  August  there 
were  10  deaths  from  cholera,  not  to  speak  of  a  large  number  of  grave  cases  (23  for  the  com- 
mune). The  first  2  took  place  at  Bompart's  house,  outside  the  village  and  a  little  distance 
from  the  Oule,  on  the  20th  and  21st.  Tlie  chateau  was  a  veritable  focus ;  out  of  5  persons 
there  were  2  deaths  the  3Gtli  and  28th,  and  3  cases  which  did  not  result  fatally. 

About  the  same  time,  at  Malafoux,  on  the  left  bank  of  the  river,  there  was  a  deatli.  The 
epidemic  seemed  to  be  coming  to  an  end,  terminating  in  cases  of  cholerine,  when  2  fatal 
cases  appeared  at  Teron  the  IStli  of  September,  the  victims  being  a  resident  and  his  wife. 
Finally  the  last  death  took  place  at  the  remote  date  of  the  26th  of  October  at  Bruis. 

Of  the  villages  distant  from  the  Oule,  Fontettes  alone  jiroduced  a  case,  not  an  inhabitant 
of  the  neighborhood,  but  a  woman  who  had  left  Bruis  after  the  death  of  her  husband. 

The  cholera  next  attacked  Sainte-Marie,  where  from  the  1st  to  the  loth  of  Sei:)tember 
there  were  two  or  three  deaths  from  cholera. 

On  the  25th  of  September,  at  La  Charce,  a  man  who  had  just  been  engaged  in  cleaning  an 
irrigating  canal  which  received  much  of  the  water  of  the  Oule,  died  from  a  frightful  and  sud- 
den attack  of  cholera.  Afterwards,  from  the  25th  of  September  to  the  7th  of  October,  there 
were  2  other  deaths,  besides  a  large  number  of  light  cases  and  attacks  of  cholerine,  in  this 
commune  of  181  inhabitants.  The  epidemic  developed  rapidly,  without  it  being  possible  to 
discover  and  pursue  the  course  of  it. 

Finally,  at  La  Motte-Chalangon,  8  kilometers  below  La  Charce,  a  case  developed  in  a  man 
who  in  his  work  had  been  in  contact  with  the  water  of  the  Oule. 

Let  us  resume  hastily  the  history  of  this  epidemic  in  the  valley  of  the  Oule,  and  add  some 
necessary  details  to  make  it  perfectly  clear. 

The  Oule  is  a  little  stream  with  a  sluggish  current  and  not  a  great  deal  of  water. 

One  of  its  principal  tributaries  receives  at  the  hamlet  of  La  Perguiere  first  the  choleraic 
germs  contained  in  the  effects  coming  from  Marseilles  and  afterwards  all  the  dejections  of 
cholera  patients  of  the  hamlet  and  the  filth  of  their  linen.  This  is  from  the  8th  to  the  18th  of 
August,  about. 

From  the  22d  to  the  28th,  in  the  commune  of  Montmorin,  the  hamlet  of  Serre-Boyer, 
bordering  on  the  Oule,  is  attacked. 

With  the  exception  of  Satuce,  which,  only  had  1  death,  the  settlements  of  the  communes 
at  a  distance  from  the  Oule  are  exempt. 
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From  the  30tli  to  the  29th  of  August  the  commune  of  Bruis,  immediately  below  that  of 
Montmorin,  is  badly  attacked  by  the  epidemic;  but  the  i:)lague  is  confined  to  the  borders  of  the 
Oule;  the  village  of  Bruis  and  its  direct  dependence,  the  chateau,  on  the  right  bank,  and  Mala- 
foux,  on  the  left  bank,  furnish  the  only  cases  and  deaths.  The  settlemen- s  distant  from  the 
banks  of  the  Oule,  those  to  the  north  (Mianes.  Rochas),  as  well  as  those  to  the  south  (La  Caoud) 
are  respected,  with  the  exception  of  Eontettes,  where  a  woman,  who  brings  the  germs  of  the 
disease  from  Bruis,  is  attacked. 

At  Montmorin,  as  at  Bruis,  the  water  of  the  Oule  is  only  exceptionally  used  for  drinking, 
but  it  is  used  for  all  other  domestic  purposes,  and  was  even  notoriously  used  for  drinking  at 
the  houses  of  some  of  the  victims. 

Yet  the  Oule  was  newly  contaminated  at  Montmorin  and  at  Bruis  by  the  bad  habits  of  the 
inhabitants.  It  is  proven  that  at  Bruis  a  package  of  choleraic  linen  from  Marseilles  was  washed 
in  the  stream. 

From  the  1st  to  the  15th  of  Se^jtember  Sainte-Marie,  below  Montmorin,  is  attacked. 

Then,  the  35th  of  November,  La  Charce,  below  Sainte-Marie,  is  invaded  by  a  sudden  attack 
of  the  plague.    In  a  few  days  a  large  number  of  the  inhabitants  are  more  or  less  affected. 

At  La  Charce  they  drank  water  from  the  Oule.  "  La  Charce,"  Dr.  P.  Laiirens  writes  me, 
"  avoided  carefully  the  choleraic  villages  up  the  stream.  La  Charce  did  not  receive  any  thing- 
suspected;  absolutely  nothing,  neither  objects  nor  persons,  I  assure  you." 

We  have,  moreover,  already  seen  whei'e  the  first  case  was  developed. 

At  La  Motte-Clialangon  appears  finally  a  case,  on  the  banks  of  the  Oule.* 

Thus  the  cholera  descends  f rem  Perguiere,  follows  the  banks  of  the  Oule,  attacking  only 
the  villages  on  the  banks,  and  attacking  them  one  by- one  from  the  source  downward,  at  almost 
equal  intervals.    Is  there  another  explanation  possible  than  that  of  contagion  by  water  ? 

CHOLERA  ON  THE  BORDERS  OF  THE  CARAMY  AND  THE  ARGENS. 

The  Argens,  which  rises  in  the  department  of  the  Var,  which  it  entirely  traverses  to  empty 
into  the  Mediterranean,  below  Frejus,  receives,  during  the  first  third  of  its  course,  the  river' 
Caramy  at  Carces.  Along  the  borders  of  the  Argens  are  situated  the  communes  of  Correns, 
Montfort,  Carets,  and  Vidauban;  along  the  borders  of  the  Caramy,  the  communes  of  Brignoles, 
Vins,  Carces,  all  stricken  by  the  epidemic,  and  all,  with  the  exception  of  Vidauban,  forming 
part  of  the  arrondissement  of  Brignoles. 

Now,  at  Montfort-sur- Argens  the  little  river  Ribeirotte  ends  in  the  canal  Saint-Jean,  on 
which,  further  up,  is  the  commune  of  Val. 

The  first  case  of  cholera  which  appeared  in  the  basin  of  the  Argens  showed  itself  the  Gth 
of  July  at  Brignoles,  at  the  house  of  a  man  who  had  arrived  the  evening  before  from  Toulon, 
where  he  was  a  disinfecter.  Three  dayjs  later,  the  9th  of  July,  a  child  two  years  old  was 
attacked  in  its  turn.  The  uncle  of  this  child,  a  Toulonais,  had  been  for  a  short  time  stopping 
at  the  house  of  the  mother  of  the  child,  where  several  Toulonais  had  called.  On  the  10th  and 
11th  of  July,  2  new  cases  broke  out  in  the  same  quarter.  Now,  this  quarter  is  the  nearest 
to  the  river  Caramy,  being  only  a  few  meters  distant.  During  the  warmest  weatlier  the  water 
of  the  Caramy  is  not  plentiful,  particularly  near  the  town,  and  the  Caramy  can  be  considered 
as  the  i)rincipal  sewer  of  Brignoles.  They  do  not  drink  the  water  of  the  Caramy,  but  they 
throw  all  sorts  of  filth  into  the  stream;  it  is  not  necessary  to  add  that  the  choleraic  dejections 
were  not  an  exception.  From  the  time  of  the  cases  above  cited  the  epidemic  became  fairly 
established  at  Brignoles. 

Vins  had  had  no  case  of  cholera  when  on  the  19th  of  July  the  woman  G.  Charlotte  died 
in  a  few  hours  from  a  sudden  and  severe  attack.  This  woman  had  not  l)een  out  of  the  neigh- 
borhood for  a  long  time  and  had  had  no  suspected  communications. 

*The  Oule  empties  into  the  Eygues.  as  does  also  the  Ennuie,  the  river  of  Arpavon.  Now,  there  were  2  cases 
only  at  Nyons,  on  the  Eygues,  below  the  junction  of  the  Oule.  "  These  2  cases  existed,"  Dr.  Laiu-ens  writes  me, 
"  along  the  irrigating  canal  in  houses  which  it  supphed  with  drinking  water."  This  canal  is  supplied  with  water 
from  the  Eygues,  which  receives  the  water  of  the  Oule  and  also  of  the  Ennuie,  which  flows  by  Arpavon. 
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Vins  is  ordinarily  provided  with  abundant  water  of  good  quality,  but  in  the  year  1884,  on 
account  of  the  persistent  drought  the  only  fountain  of  the  village  was  almost  dry.  So  the 
greater  part  of  the  inhabitants  brought  their  water  from  the  river  Caramj%  infected  up  the 
stream  at  Brignoles.  The  woman  G.  had  drank  the  evening  before  her  deatli  a  large  quantity 
of  water  taken  from  the  Caramy. 

The  epidemic  ceased  for  a  month  at  Vins.  and  then  suddenly  sjaread  fi-om  the  29th  of 
August  to  the  Gth  of  Sei^tember,  without  any  knowii  cause,  without  importation  from  the 
exterior,  among  that  population  of  .'500  inhalhtants,  developing  7  cases,  all  fatal  after  a  few 
hours,  at  the  rate  of  a  death  a  day. 

Lower  down,  at  Vidauban,  on  the  Ax'gens,  several  kilometers  below  the  junction  of  the 
Caramy  and  the  Argens.  occurred  an  epidemic  with  sudden  explosion,  terrifying  the  popula- 
tion and  resulting  fatally  in  a  few  hours,  and  it  was  impossible  to  discover  any  other  cause 
than  the  ordinary  use  of  water  infected  above  by  choleraic  germs. 

Brignoles,  further  up  on  the  Caramy,  had  been  invaded  for  several  days,  and  the  waters  of 
the  Caramy  and  the  Argens  were  thus  already  infected  when  the  epidemic  broke  forth  sud- 
denly, carrying  off  in  a  few  hours  a  man  named  G.  Auguste,  a  harness-maker.  G.  had  not 
been  away  from  Vidauban  and  had  had  no  suspected  communications;  besides,  on  the  16th  of 
July,  before  his  death,  3  new  cases  appeared  in  different  parts  of  the  village,  both  followed 
by  death  in  a  few  hours.  Thus,  the  simultaneousness  of  these  3  cases,  witliout  communication 
with  each  other,  and  without  suspected  exterior  communication,  is  apparent.  From  the  16th 
to  the  21st  of  July,  6  cases  appeared,  all  resulting  fatally. 

Then  the  epidemic  declined  suddenly,  there  being  but  3  more  cases  at  a  considerable  dis- 
tance from  each  other. 

The  first  cholera  patients  certainly  did  not  take  the  disease  from  each  other;  for  only  one 
case  of  transmission  was  observed,  yet  transmission  is  easily  observable  in  a  little  settlement. 
The  source  was  therefore  a  common  one,  and  every  argument  points  to  the  Avater  being  infected 
above  Vidauban  and  serving  to  propagate  the  plague  in  that  commune. 

At  Val,  situated  between  the  Caramy  and  the  Argens,  the  epidemic  made  its  appear- 
ance the  23d  of  July,  imported  from  Marseilles  or  from  Brignoles.  Two  ladies  from  Mar- 
seilles, mother  and  daughter,  .had  come  shortly  previous  to  settle  in  Val,  at  a  farm-house 
outside  the  village,  and  they  made  frequent  visits  to  Brignoles,  an  infected  locality.  Thej"  were 
attacked  with  cholera,  the  mother  the  23d,  the  daughter  the  24th.  Val  is  watered  by  a  little 
river  called  the  Ribeirotte,  which  flows  towai'ds  Montfort,  where  it  ends  in  the  Saint-Jean 
Canal.  Every  day  during  the  epidemic  soiled  linen  was  washed,  and  choleraic  dejections 
thrown  in  the  village  gutters  which  emptied  into  this  stream.  Now,  while  there  was  not  a 
single  case  above,  further  down  several  summer  houses  situated  along  this  water-course  were 
attacked  after  the  epidemic  had  invaded  Val. 

But  this  fact  is  still  more  striking:  Seven  kilometers  from  Val.  at  Montfort-sur- Argens, 
two  peasants  were  working  in  the  fields  situated  along  the  Saint-Jean  Canal,  in  wliich  em])ties 
the  little  stream  flowing  from  Val.  the  infection  of  which  we  have  mentiuned.  These  men, 
during  the  day,  wliile  at  work,  drank  the  water  from  this  stream;  they  had  had  no  suspected 
communication.  Now,  Val  was  invaded  on  the  23d  of  July,  and  on  the  30th  of  July  one 
of  these  men  was  attacked  and  on  the  1st  of  August  the  other,  both  being  carried  off  in  less 
than  twenty  hours.  Their  attack  was  the  prelude  of  the  epidemic  which  invaded  Montfort- 
sur- Argens,  and  which  began  in  the  same  street  where  these  men  had  died. 

Thus  we  see  in  the  arrondissement  of  Brignoles  the  cholera  on  the  one  hand  was  trans- 
ported from  Brignoles  to  Vins  by  the  Caramy,  and  to  Vidauban  by  the  Argens;  on  the  other 
hand,  it  was  carried  from  Val  to  the  houses  situated  below  on  the  little  stream  Ribeirotte, 
and  to  Montfort-sur- Argens,  where  this  little  stream  terminates. 
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THE  CHOLERA  MANIFESTLY  DEVELOPS  AROUND  WELLS  OR  FOUNTAINS,  THE  WATER  OF  WHICH  HAS  BEEN  CON- 
TAMINATED BY  THE  CHOLERAIC  GERMS.  IF  THERE  EXIST  TWO  KINDS  OF  DRINKING  WATER  IN  A  NEIGHBOR- 
HOOD, ONE  INFECTED  AND  THE  OTHER  FREE  OF  ALL  INFECTION,  THE  CHOLERA  WILL  ATTACK  THE  NEIGH- 
BORHOOD OF  THE  FIRST  BUT  WILL  SPARE  ABSOLUTELY  OR  NOTABLY,  AT  LEAST.  THE  NEIGHBORHOOD  OF 
THE  SECOND. 

In  discussing  this  subject,  we  will  show  :  firstly,  in  the  epidemics  of  Camps,  Tourves,  and 
Senes,  that  the  plague  develoj^ed  around  wells  or  fountains  containing  infected  water;  secondly, 
that  the  epidemics  of  Prades  and  Vogue  furnish  examples  of  the  cholera  following  the  dis- 
tribution of  drinking  water,  attacking  where  infected  water  is  used  and  exempting  where  the 
water  is  irreproachable. 

EPIDEMIC  OF  CAMPS.* 

Camps  is  a  commune  of  Var,  arrondissement  of  Brignoles,  the  population  of  which 
amounts  to  1,098. 

The  habits  there  are  a  little  better  and  the  comfort  greater  than  in  the  major  part  of  the 
surrounding  communes  ;  but  there  is  still  much  wanting  in  the  hygiene  of  the  town  and  the 
habitations. 

There  are  hardly  any  privies  ;  the  throwing  of  fecal  matter  in  the  street  and  gutter  is  con- 
tinual. There  is  in  the  lower  part  of  the  village  a  kind  of  open  canal  which  can  be  considered 
the  principal  sewer  for  all  filth ;  the  water  of  it  is  stagnant,  and  exhales,  particularly  during 
the  warmer  weather,  a  repulsive  odor-. 

Camps  is  supplied  with  water  by  a  spring  furnishing  excellent  and  abundant  water.  But 
this  spring  empties  into  a  large  reservoir,  which  constitutes  an  open  fountain-reservoir.  This 
fountain  is  partly  strewn  with  debris  of  broken  pottery  and  other  d^ibris.  The  beasts  of  bur- 
den go  there  to  drink  ;  linen  and  vegetables  are  washed  there;  and  the  inhabitants  are  in  the 
habit  of  dipping  up  the  water  while  plunging  jars  and  their  arms,  both  more  or  less  dirty, 
below  the  surface  of  the  water.  Added  to  this,  the  fountain-reservoir  is  separated  from  the 
running  sewer  by  the  thickness  only  of  an  ordinary  wall. 

The  first  case  developed  the  5th  of  September  at  the  house  of  G.  Albine,  a  woman  of  sixty- 
nine  years,  living  at  the  entrance  of  the  village,  on  the  Brignoles  side;  she  died  the  7th. 

The  13th  there  were  3  cases,  1  near  the  fountain.  The  17th  there  were  2  frightful  cases  ; 
the  18th  another  case,  speedily  fatal.  The  municipality  then  began  to  get  excited.  An  investi- 
gation is  made,  and  it  is  learned  that  the  linen  of  cholera  patients  has  been  continually  washed 
in  the  reservoir -fountain,  and  that  the  inhabitants  of  the  invaded  houses  have  continued  to 
immerse  their  jars  and  arms  in  the  fountain.  The  mayor  then  quarantines  the  fountain;  his 
orders  are  scrupulously  respected,  and  only  2  more  cases  are  developed,  on  the  19th  and  the 
21st.    The  epidemic  suddenly  ceased  after  the  usage  of  this  water  ceased. 

EPIDEMIC  OF  SENES.  f 

Senes  forms  a  little  hamlet  of  17  inhabitants,  a  dependence  of  the  commune  of  Sollies-Pont 
(Var,  arrondissement  of  Toulon).  The  habitations  surround  the  only  well.  The  first  case  of 
cholera  appeared  the  8th  of  July,  in  a  young  girl  who  had  come  from  Toulon  with  infected 
linen  and  other  objects.  The  next  day,  the  9th,  a  husbandman  who  had  visited  her  was  in 
turn  attacked ;  then  the  greater  part  of  the  inhaljitants  were  in  a  few  hours  attacked  with 
choleraic  diarrhea. 

The  20th  of  July  there  died  a  woman  who  had  washed  the  "suspected"  linen  of  an  inhab- 
itant of  Toulon.  The  sanitary  condition  of  the  people  continued  to  be  characterized  by  nu- 
merous diarrhoeas,  when,  suddenly,  from  the  15tli  to  the  17th  of  August,  in  forty-eight  hours, 
8  inhabitants  were  carried  off  by  frightful  attacks. 

Now,  we  have  stated  that  there  was  only  one  well,  in  the  center  of  the  hamlet.  It  is  abso- 
lutely certain  that  this  well  received  the  infiltrations  of  several  neighboring  irrigating  canals 
where  the  inhabitants  threw  without  any  precaution  the  choleraic  dejections,  and  where  they 
washed  soiled  linen  after  the  commencement  of  the  epidemic  ;  and  it  was  just  after  a  violent 


*  The  Cholera  at  Brignoles  (Dr.  Patritti). 


t  Cholera  at  Sollies-Pont.    Report  of  Drs.  Gery  and  Bermondy. 
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thunder  storm,  tliat  swept  away  all  the  filth  and  naturally  mingled  it  with  the  water  of  the  only 
well,  that  this  sudden  revival  of  the  epidemic  occurred,  characterized  up  to  that  time  by  a  few 
cases  only,  and  at  considerable  intervals,  besides  many  attacks  of  diarrhoea. 

EPIDEMIC  OF  TOURVES.* 

Tourves  (in  the  department  of  the  Var  and  arrondissement  of  Brignoles),  has  1,900  inhab- 
itants, and  is  situated  11  kilometers  from  Brignoles. 

At  Tourves  the  greater  part  of  the  inhabitants  pile  dung  in  front  of  their  houses  and 
throw  fecal  matter  in  the  street,  a  habit  which  continued  during  the  epidemic  in  spite  of  the 
orders  of  the  mayor.  Tli'fere  are  neither  sewers  nor  sinks  in  the  neighborhood,  and  the  putrid 
matter  descends  in  the  gutters  to  the  river  Caramy,  which  flows  a  kilometer  distant  in  the 
direction  of  Brignoles,  which  was  infected  before  Tourves. 

The  water,  was  good,  but  the  springs  were  low  for  several  months;  the  jjopulation  drank 
from  wells  of  a  fair  quality. 

The  first  victim  w"as  Castellan  F.  (sixty-one  years),  who  had  recently  been  to  Brignoles, 
where  the  cholera  had  broke  out,  and  had  sojourned  in  the  house  of  a  cholera  patient.  When 
seized.  Castellan  F.  was  working  at  a  thrashing-floor.  Near  his  place  of  work  there  was  a  well 
by  the  side  of  which  Castellan  had  vomited  several  times.  It  is  this  well  that  supplies  the 
quarter  where  there  was  the  greatest  number  of  cases. 

But  this  is  not  all.  Following  a  storm  of  the  4th  of  September,  a  well  previously  dry  sit- 
uated on  the  road  to  Italy,  was  afterwards  filled  with  water  supplied  by  infiltrations  from  the 
town.  From  the  6th  of  September,  'in  this  quarter,  cases  broke  out  among  the  inhabitants, 
who,  on  account  of  the  scarcity  of  water,  had  hastened  to  supply  themselves  at  this  well,  the 
water  of  which  there  was  certainly  good  reason  to  suspect. 

THE  CHOLERA  AT  PRADES.f 

The  first  case  which  appeared  at  Prades  was  that  of  a  child  frorn  Boule-Ternere.  This 
child  went  to  live  in  the  hotel  Palot  at  Prades,  on  the  Route  Natioiiale,  where  it  died  shortly 
after.    We  must  add  that  on  arriving  there  it  showed  manifest  symptoms  of  cholera. 

Immediately  after  its  death  the  epidemic  broke  out  at  Prades,  but  limited  itself  to  a  quar- 
ter bounded, on  one  side  by  Perou  street  and  its  prolongations,  Belfort  and  Hospice  streets, 
and  on  the  other  streets  by  the  Route  Nationale,  at  the  place  where  it  is  parallel  to  the  rue  du 
Pei'ou.  Canigou,  Dagoliert,  and  Alsace-Lorraine  streets  unite  these  large  streets,  the  first  b_y 
a  rectilinear  passage,  the  others  by  a  long  winding  course. 

The  drinking  water  which  supplies  this  quarter  is  furnished  by  (1)  The  fountain  of  the 
Chiens,  in  rue  Hospice.  (2)  The  Salettes  wells,  rue  de  Belfort.  (:>)  The  Sabater  wells,  ruedu 
Pei"ou,  No.  16.  (4).  The  fountain,  Saint-Come,  at  the  extremity  of  the  rue  du  Perou.  (5)  A 
monumental  fountain  at  the  end  of  the  rue  de  I'Hospice,  on  the  public  square  of  Prades. 
(6)  The  numerous  private  wells  in  the  middle  quarter  of  the  Route  Nationale. 

The  Route  Nationale,  or  grand  route,  straight  and  parallel  to  the  rue  du  Perou  at  the 
beginning  (from  No.  1  to  45),  makes  a  bend  in  the  middle  (from  No.  45  to  G5),  then  becomes 
straight  again  further  on,  which  does  not  concern  us. 

The  Palot  hotel,  where  the  child  from  Boule-Ternere  died  of  cholera,  is  traversed  by  an 
irrigation  canal,  which,  crossing  perpendicularly  the  Route  Nationale,  divides  into  two  sec- 
ondary branches,  one  of  which  continues  the  first  course  and  traverses  gardens  and  houses, 
until  it  reaches  No.  12  of  the  rue  de  Belfort.  There  this  branch  in  turn  separates  into  little 
streams  which  flow  along  the  right  and  left  sides  of  Belfort  and  Hospice  streets  and  finally 
empty  into  the  dirty-Avater  sewer  of  the  town.  Up  at  the  fountain  of  the  Chiens  the  waters 
of  this  irrigation  canal,  thus  subdivided,  filtrate  into  this  fountain,  which  furnishes  only  a 
little  water  of  very  bad  taste. 

*The  Cholera  at  Brignoles,  and  report  of  Dr.  Rollandy  of  Tourves. 

f  For  this  veiy  interestmg  account  we  are  indebted  to  Dr.  H,  Nalanda  of  Prs^d^s, 
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The  other  branch  of  the  irrigating  canal,  covered  over,  passes  along  the  right  side  of  the 
Route  Nationale  and  receives  in  so  doing  the  filth  of  the  houses.  Opposite  Canigou  street 
this  branch  changes  direction,  reaches  the  middle  portion  of  rue  du  Perou,  flows  on  both  sides 
of  this  street  and  suijplies  the  fountain  Saint-C(5me  with  its  infiltrations. 

As  we  have  stated  above,  the  first  cholera  victim,  the  child  from  Boule-Ternere,  died  at  the 
Palot  hotel,  which  was  traversed  by  the  irrigating  canal.  This  canal  naturally  here  received 
the  choleraic  dejections  thrown  in  it  without  precaution,  as  it  later  received  them  from  the  mid- 
dle portion  of  Belfort  and  Hospice  streets  on  one  hand,  and  of  Perou  street  on  the  other.  We 
thus  see  the  chances  of  contamination  to  which  the  fountains  of  the  Chiens  and  Saint-Come 
were  exposed,  subject  as  they  were  to  the  infiltrations  of  this  canal  infected  throughout  its 
course  from  the  first  day  of  the  epidemic. 

The  wells  Salettes  and  Sabater,  and  the  wells  midway  along  the  Route  Nationale,  and  the 
fountain  on  the  public  square  were,  on  the  contrary,  protected  from  all  contamination. 

This  being  stated,  let  us  see — first,  what  is  the  exact  distribution  of  these  different  drink- 
ing waters  among  the  inhabitants  of  the  infected  quarter;  second,  what  is  the  distribution  of 
the-  cases  of  cholera  in  this  same  quarter. 

Dependent  upon  the  Saint-Come  fountain  are  :  (a)  in  rae  du  Perou,  the  houses  from  No. 
61  to  No.  17  inclusive,  and  from  about  No.  44  to  No.  28  inclusive;  (&)  on  the  Route  Nationale 
the  houses  on  both  sides  of  the  street  fi-om  the  beginning  up  to  No.  45. 

Dependent  upon  the  Sabater  well  are:  (a)  in  the  rue  du  Perou  the  houses  from  No.  28  to 
No.  2,  and  from  No.  15  to  No.  1;  (6)  in  the  rue  de  Belfort  the  Nos.  20,  16,  14,  and  12  (Nos.  22  and 
18  are  supplied  from  another  source,  as  we  will  see  later),  and  the  odd  numbers  from  27  to  19. 

Dependent  upon  to  the  Saletes  well  are:  (a)  in  rue  de  Belfort  the  inhabitants  of  Nos.  1, 
2,  3,  5,  and  7  (No.  7  is  supplied  at  the  fountain  of  the  Chiens  and  by  the  Salettes  well;  we  will 
have  more  to  say  upon  this  point.)  (6)  in  Alsace-Lorraine  street.  No.  6;  (c)  in  rue  de  I'Hospice, 
No.  42. 

Dependent  upon  the  fountain  of  the  Chiens  are:  (a)  in  rue  de  Belfort.  Nos.  24,  22,  18,  10, 
8,  6,  and  4,  and  on  the  other  side  the  odd  numbers  from  17  to  5,  inclusive;  (h)  in  the  rue  de 
I'Hospice,  Nos.  40  to  30,  and  41  to  27. 

Dependent  upon  the  fountain  of  the  public  square  of  Prades  are  the  houses  of  the  rue  de 
I'Hospice  of  even  numbers  all  above  30.  and  of  odd  numbers  all  above  27. 

Finally,  the  well  near  the  middle  of  the  Route  Nationale  supplies  that  locality,  that  is, 
from  No.  45  to  No.  65. 

Now  that  we  know  the  water  distribution  in  the  infected  quarters,  observe  the  distribution 
of  cases  in  this  quarter: 

(1)  Route  Nationale. — There  was  not  a  single  case  beyond  No.  45.  All  occurred  from  No. 
1  to  45,  that  is  to  say,  among  the  inhabitants  supplied  by  the  Saint-Come  fountain.  ■ 

(2)  Rue  de  Perou. — On  the  even  side  of  the  street  all  the  cases  are  between  the  Nos.  44  and 
32;  on  the  odd  side  they  are  all  between  61  and  17;  that  is,  the  cholera  stops  exactly  at  the  limit 
of  the  water  distribiition  of  the  Saint-Come  fountain.  The  rest  of  the  street  is  supplied  by  the 
Sabater  well.  Yet  in  this  exempted  locality  we  see  a  case  at  No.  24.  Why  this  exception? 
Because  the  proprietors  of  this  house,  24,  having  quarreled  with  the  proprietors  of  the  Sabater 
well,  supplied  themselves  with  water  from  the  fountain  Saint-Come. 

(3)  Rue  de  Belfort. — The  only  houses  attacked  on  tjie  even  side  of  the  street  are  Nos.  22  and 
18,  supplied  by  the  fountain  of  the  Chiens;  the  other  houses,  20,  IG,  14,  etc.,  supplied  from  the 
Sabater  and  Saletes  wells,  are  spared. 

On  the  opx)osite  side,  from  27  to  19,  that  is,  among  the  inhabitants  supplied  from  the 
Sabater  well,  there  was  not  a  single- case.  From  17  to  9,  on  the  contrary  (houses  supplied  by  the 
fountain  of  the  Chiens),  each  house  has  a  case. 

Nos.  7,  5,  3,  and  1  are  supplied  at  the  Salettes  well.  They  are  exempt  with  the  exception 
of  No.  7;  but  in  this  house  there  were  two  families,  one  of  which  was  supplied  at  the  Saletes 
well  and  was  exempt,  and  the  other  supplied  at  the  fountain  of  the  Chiens.  In  the  latter  the 
house-keeper  had  the  cholera. 
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(4)  Eite  de  VHospice. — From  -40  to  30  and  from  41  to  31  tliere  were  some  cases  (houses  sup- 
plied at  the  foiintain  of  the  Chiens) ;  but  beyond  these  numbers  there  was  not  a  single  case 
(houses  supplied  by  the  fountain  on  the  public  square). 

THE  EPIDEMIC  AT  VOGUE.* 

The  epidemic  at  Vogue,  one  of  the  largest  cholera  foci  of  Ardeche,  since  the  mortality 
there  was  66  per  thousand  inhabitants,  presents  a  succession  of  hot-beds  aiidexemi^ted  quarters 
that  again  demonstrate  the  role  played  by  infected  drinking  water,  the  hot-beds  corresponding 
with  the  use  of  infected  water  and  the  exempted  quarters  being  those  supplied  with  irreproach- 
able water. 

There  is  at  Vogue  an  active  focus,  the  center  of  which  is  below  the  chateau,  in  the  quarter 
traversed  by  Esparret  alley.  All  the  houses  bordering  on  that  alley  or  little  street  have  one  or 
more  cases. 

A  second  focus  less  important  is  at  the  little  hamlet  of  the  Granges. 

Three  quarters,  in  the  neighborhood  of  the  intense  focus,  have  remained  remarkably 
exempt:  The  quarter  of  the  Pont  and  the  Eglise,  the  hamlet  of  the  Bannes,  on  the  right  bank 
of  the  Ardeche,  and  the  quarter  of  the  Gare. 

Now  let  us  see  what  water  the  inhabitants  of  the  quarter  of  the  Esparret  drank.  The 
large  majority  got  their  water: 

First.  At  the  Labrot  well  L. 

Second.  At  the  well  C. 

Third.  At  the  Moulin  spring  S. 

The  soil  of  the  village  of  Vogue  is  traversed  by  subterranean  passages  of  very  ancient 
construction,  over  which  several  houses  are  constructed.  All  the  subterranean  passages,  which 
are  really  sewers,  open  into  the  Ardeche. 

The  first  of  these  subterranean  streams  is  formed  by  the  stream  Vialore,  wdiose  source 
is  the  well  Vialore,  whicli,  on  account  of  the  infection  of  the  water,  was  abandoned  by  the 
inhabitants. 

The  second  subterranean  passage  receives  water  from  the  Labrot  well  L.  This  jiassage 
is  in  many  places  a  veritable  public  privy  and  the  receptacle  of  all  the  dirty  water  of  the 
houses  along  its  course.    A  short  distance  from  the  Labrot  well  is  a  filthy  pool. 

The  third  subterranean  sewer,  less  dirty,  passes  beside  the  well  C. 

The  rain-water  descending  from  the  hills  and  higher  quarters  of  the  village  sweeps  before 
it  the  filth  of  the  dung-hills.  The  public  wells  V.  L.  C,  are  exposed  to  danger  from  prox- 
imity of  these  subterranean  passages  transformed  into  sewers.  When  one  meditates  that  the 
practice  of  disinfection,  and  the  smallest  precautions  regarding  dejections,  were  quite  as 
unknown  to  the  inhabitants  of  Vogue  during  the  epidemic  as  common  cleanliness  in  ordinary 
times,  one  can  understand  how  many  choleraic  germs  the  waters  of  these  wells  must  have  con- 
tained. 

The  little  hamlet  of  Granges,  which  out  of  30  inhabitants  had  1  mortal  ca'-e  of  cholera 
and  a  dozen  of  cholerine,  is  supplied  with  water  for  the  most  part  from  the  well  C,  mostly 
uncovered,  only  3  meters  deep,  and  flanked  by  a  stone  trough. 

Before  reciting  the  exempted  quarters  we  must  say  a  word  of  the  little  foci  located  at  the 
houses  1,  2,  and  3,  on  the  right  bank  of  the  Ardeche,  between  the  Gare  quarter  and  the  principal 
focus.  House  1  is  habited  by  a  family  of  six  persons.  The  grandmother,  who  at  the  begin- 
ning of  the  epidemic  went  daily  to  Vogues  to  nurse  her  daughter,  who  had  been  attacked  by 
cholera,  fell  sick  in  turn  on  the  10th  of  August.  Her  dejections  were  thrown  into  the  pig-pen, 
where  was  also  thrown  the  water  used  in  household  duties. 

All  this  water  and  filth  is  carried  by  the  rain-water  into  a  little  stream  which  empties  into 
a  hole  in  the  alluvial  deposits  on  the  border  of  the  Ardeche.  Tliis  hole  is  scarcely  3  meters 
from  the  Charron  well,  suj)plied  by  infiltrations  from  the  Ardeche  and  Auzon. 


*  According  to  Bouveret.    Choleraic  hot-beds  of  the  Ardeche, 
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It  rained  tlie  7th,  13th,  13th,  and  15th  of  August,  and  all  the  filth  of  the  house  No.  1, 
added  to  the  choleraic  dejections,  was  carried  towards  the  hole.  It  could  not  he  denied  that 
the  Charron  well  would  be  infected  in  this  manner.  Now,  three  houses  were  sui^plied  with 
water  from  the  Charron  well,  viz,  Nos.  1,  2,  and  3.  In  house  No.  1,  besides  the  grandmother, 
there  were  three  more  cases  on  the  15tli,  16th,  and  19th,  one  of  which  was  fatal. 

In  the  house  No.  2,  on  the  7th  of  August  (that  is  before  the  first  case  in  No.  1  and  the  infec- 
tion of  the  Charron  well),  the  cholera  attacked  one  of  the  three  inhabitants. 

In  the  house  No.  3,  which  is  only  a  farm-house,  a  case  also  developed  the  16th  or  17th  of 
August. 

We  will  now  pass  on  to  the  study  of  the  exempted  quarters. 

Gare  quarter. — This  quarter  recently  numbered  about  70  inhabitants,  a  few  of  whom  lodged 
at  the  station,  but  most  of  them  at  the  neighboring  houses.  Now,  observe  the  history  as  to 
drinking  water  in  this  locality. 

In  the  house  No.  1,  on  the  border  of  the  Ardeche,  is  established  a  steam-engine,  a  f  orce-piimp, 
to  conduct  the  water  from  the  Ardeche  to  the  station.  The  water  is  conveyed  from  the  river 
to  the  railway  station  in  two  large  metal  pipes  and  is  emptied  into  a  reservoir,  perfectly 
cemented  and  fi"ee  from  all  contamination.  From  this  elevated  reservoir  the  water  flows  in 
metal  pipes  to  the  station  and  to  the  fountain  F,  where  it  is  drawn  off  by  a  tap.  During  the 
summer,  in  order  to  cool  this  water,  the  emj)loyds  conducted  it  to  the  bottom  of  a  deep  well, 
H,  by  means  of  a  rubber  pipe.  It  was  to  this  well  or  to  the  fountain  F,  that  all  the  inhabit- 
ants of  the  quarter  of  the  Gare  caine  for  water  supplied  under  such  conditions  as  to  guarantee 
absolute  purity. 

The  quarter  of  the  Gare  was  exempted,  that  is  to  say,  among  the  inhabitants  there  was 
only  one  case  of  cholerine  or  of  cholera,  and  that  patient  was  not  of  the  locality  originally.  We 
will  not  say  there  were  absolutely  no  choleraic  cases;  but  the  study  of  the  cases  there  is  in- 
structive.   Not  one  of  the  attacks  originated  from  the  quarter,  and  none  proved  contagious. 

One  employe  only  of  the  station  had  a  severe  diarrhea,  followed  by  a  long  convalescence  ; 
he  alone  of  all  the  employt?s  of  the  station  inhabited  the  Esparret  quarter. 

The  house  No.  5  was  inhabited  by  a  gate-keeper  whose  duties  necessitated  frequent  visits 
to'Vogue  to  the  marechal  iji  the  Esparret  quarter.  The  mardchal  was  one  of  the  first  victims 
of  the  plague.  The  gate-keeper  was  attacked,  but  the  disease  did  not  spread  to  any  of  his 
family;  even  his  wife  was  exempt,  although  occupying  the  same  bed.  The  family  of  the  gate- 
keeper were  supplied  with  water  from  a  private  well,  D,  constructed  by  the  company  at  sev- 
eral metei's  from  house  No.  5. 

The  house  No.  6  was  inhabited  by  six  persons.  The  husband,  E.  C. ,  had  an  intense  diarrhea 
which  threw  him  into  a  state  of  remarkable  prostration.  His  choleraic  attack  was  either  the 
result  of  his  visits  to  Vogue  or  to  the  neighboring  farm-house  No.  9,  inhabited  by  a  family  of 
emigrants  from  Vogue,  and  the  Esparret  quarter,  who  had  two  of  their  five  members  attacked 
by  cholera.  There  was  no  privy  in  the  farm-house.  The  dejections  of  tlie  cholera  patients  as 
well  as  of  the  others  were  thrown  into  the  stable  in  the  rear,  behind  the  cistern  which  supplied 
the  family  with  water.  E.  C. ,  of  house  No.  6,  drank  sometimes  from  this  cistern  on  his  return 
from  work,  and  he  was  the  only  one  of  his  family  attacked. 

Quarter  of  the  Eglise  and  the  Pont.— All  the  houses  of  this  quarter  got  drinking  water 
either  from  the  public  well  T,  or  at  certain  weljs  the  water  of  which  presents  the  same  condi- 
tions as  that  of  the  well  T.  All  these  wells  are  in  gardens  some  distance  from  the  Ardeche; 
they  are  supplied  by  infiltrations  from  the  Ardeche,  but  the  water  percolates  through  a  gravel 
bank  of  considerable  thickness,  so  that  the  water  is  always  clear. 

Here,  as  in  the  Gare  quarter,  although  there  have  been  some  cases,  they  were  in  persons 
not  of  the  locality. 

The  collector  of  the  bridge  was  carried  off  on  the  7th  of  August  by  a  rapid  attack  ;  his 
wife  and  his  son  were  exempt;  he  had  gone  and  contracted  the  cholera  in  a  house  of  the  Es- 
parret quarter  where  the  disease  caused  the  death  of  one  of  the  two  inhabitants. 

Another,  A.  C. ,  came  and  died  in  the  Pont  quarter,  who  was  brought  there  from  the  Es- 
parret quarter. 
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Hamlet  of  the  Bannes.—T\us,  is  a  little  liamlet  of  60  or  70  iiiliahitants,  which  received  14 
emigrants  from  Vogue  with  linen  and  utensils  ;  there  was  not  a  single  case  at  Bannes.  The 
water  is  supplied  exclusively  from  a  flowing  fountain;  it  descends  from  a  hill  500  meters  dis- 
tant, is  brouglit  to  the  hamlet  in  perfectly  closed  earthen  pipes,  and  is  distributed  by  means  of 
a  tap. 

"Therefore,"  and  we  borrow  this  r(5sume  litei-ally  from  M.  Bouvert,  who  has  already  fur- 
nished us  almost  the  entire  account  relative  to  the  epidemic  at  Vogue,  "  a  large  hot-bed  is 
established  in  the  population  between  the  chatoaii  and  the  road;  a  hot-bed,  tlie  center  of 
which  is  the  little  sti-eet  of  Esparret.  All  the  inhabitants  of  this  decimated  quarter  get 
their  drinking  water  from  the  pump  C,  the  well  L,  aud  the  mill-spring  S,  and  a  few  at 
certain  little  wells.  A,  B,  D.  Now  the  location  of  these  most  frequented  wells  and  springs,  C, 
L,  S,  is  such  that  they  are  exposed  certainly  to  the  chance  of  contamination.  Beside  this 
large  hot-bed  are  three  well-established  exemptions  :  the  Gare  quarter,  the  quarter  of  the 
Eglise  and  the  Pont,  and  the  hamlet  of  Bannes.  These  three  exemptions  correspond  with 
three  supplies  of  drinking  water,  less  exposed  (pipe  water  of  the  station,  well  of  the  Pont  quar- 
ter), or  not  exposed  at  all  (running  fountain  of  the  Bannes),  to  the  chances  of  contamination." 

TRANSMISSION  BY  LINEN  AND  CLOTHING  CONTAMINATED  BY  CHOLERAIC  DEJECTIONS. 

In  the  accounts  of  choleraic  epidemics  that  we  have  reviewed  it  is  stated  time  and  again 
that  such  a  person  having,  in  the  course  of  the  epidemic,  washed  the  linen  of  a  cholera  patient 
has  been  in  his  turn  attacked  by  the  cholera.  But  this  fact  is  often  subject  to  divers  interpre- 
tations, for  one  can  always  say  that,  as  in  a  choleraic  focus  there  exist  for  each  individual 
many  ways  of  being  attacked  by  the  cholera,  it  can  never  be  affirmed  exactly  what  has  been 
the  origin  of  an  attack  of  cholera. 

The  data  that  we  are  going  to  relate  seem  to  us,  on  the  contrary,  to  warrant  but  one  con- 
clusion. One  factor  alone  is  concerned:  Linen  soiled  by  choleraic  dejections — its  exclusive  and 
consequently  incontestable  action. 

A  naval  surgeon,  M.  G.,  dies  at  Toulon  of  the  cholera.  His  linen  is  sent  to  La  Vallette, 
where  they  refuse  to  wash  it.  It  is  then  forwarded  to  La  Farlede,  where  the  cholera  had  not 
yet  shown  itself;  the  daughter  of  the  washerwoman,  who  had  assisted  her  mother,  is  attacked 
by  cholera  and  dies.    (Dr.  Cuneo.    Written  communication.) 

At  Sollifes-Pont  (Var,  arrondissement  of  Toulon),  the  first  case  was  that  of  a  woman  who 
washed  the  linen  sent  from  T(julon  by  her  son,  who  was  sojourning  in  that  city,  and  had  been 
attacked  by  choleraic  symptoins;  she  was  carried  off  in  a  few  hours. 

At  Nantes  the  first  case  had  been  that  of  a  Mr.  Conn,  living  in  the  quarter  of  the  Gare. 

His  linen  was  given  to  a  washerwoman,  the  widow  D  ,  who  on  the  18th  of  October  washes 

this  linen  soiled  by  choleraic  dejections.    Attacked  the  19th;  she  died  the  32d. 

At  Yport  (Lower  Seine)  th'ere  arrived  from  Cette  on  the  28th  of  Septeinber,  E.  Baz,  one  of 
those  sailors  of  a  Newfoundland  boat,  the  curious  history  of  which  we  have  related  in  another 
part  of  this  work.*  The  29th  he  had  his  effects  in  two  lots  soaked  in  a  tub  (he  had  had  an 
attack  of  cholera  at  Cette  from  which  he  had  completely  recovered) ;  in  this  task  he  was  assisted 
by  his  sister-in-law  and  his  brother.  The  4th  of  October  his  sister-in-laAV  went  to  the  fountain 
to  wash  these  same  effects;  in  returning  she  was  attacked  by  all  the  symptoms  of  Asiatic 
cholera  and  died  in  a  few  hours.    She  had  had  the  diarrhoea  since  the  evening  before. 

All  these  facts  appear  to  us  conclusive:  That  to  handle  and  wash  linen  soiled  by  cholera 
dejections  is  to  expose  one's  self  to  the  cholera:  that  soiled  linen  is  an  agent  of  transmission. 

In  all  the  choleraic  epidemics  it  has  been  remarked  that  the  washerwomen  particularly 
were  attacked;  the  epidemic  of  1884  w^as  not  an  exception.  At  Yport,  Dr.  Gibert  notes  that 
"the  laundry  people  have  formed  a  considerable  contingent  of  the  cholera  patients." 

At  Nantes  out  of  28  women  attacked  by  the  cholera  and  nursed  at  the  quarantine  station 
Saint-Jacques,  there  are  observed  eight  washerwomen,  and  six  of  these  died. 
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*  See  Thoinot,  1.  c. 
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On  the  23d  of  July  there  arrived  at  Porta  (Corsica),  a  country  up  to  then  entirely  exemi^t, 
the  Marseilles  postman  named  X  .  He  had  just  passed  his  quarantine  of  7  days  at  the  laz- 
aretto of  Finocchiarola,  where  he  had  had  vomiting  and  diarrhoea,  which  were  completely 
arrested  by  a  strong  dose  of  opium. 

At  Porta  he  stops  at  the  house  of  his  mother-in-law,  Catharine  N  ,    On  the  23d,  the 

evening  of  his  arrival,  this  Avoman  opens  his  trunks,  takes  out  their  contents,  and  dusts  every- 
thing, putting  aside  the  dirty  linen  to  wash  it,  which  she  does  the  following  morning.    In  the  ' 
evening  of  that  day,  about  10  o'clock,  she  is  attacked  with  violent  colic  and  dies  twenty-six 
hours  after  the  appearance  of  the  first  symptoms. 

On  the  26th  of  July  at  Milhas  (Upper  Garonne,  arrondissement  of  Saint-Gaudens),  far  from 
every  epidemic  focus,  and  where  up  to  then  had  not  appeared  a  case  of  cholera,  there  arrive 

at  Mrs.  B  's  her  husband  and  two  daughters,  fleeing  from  Marseilles  back  to  their  own 

country.  One  of  the  girls  had  at  Marseilles  nursed  in  the  street  where  she  resided  two  women 
who  died  with  cholera.    She  had  been  given  several  vestments  which  belonged  to  them.  She 

had  imt  these  in  a  trunk  that  she  brought  back  to  Milhas.    Mrs.  B  and  one  of  her  daughters 

open  this  j;runk  and  take  out  the  clothing,  handling  and  washing  it.    On  the  20th  both  die 
from  a  frightful  attack  of  cholera,  one  at  Milhas  and  the  other  at  Montsaun^s. 

In  these  two  examples  we  see  great  resemblances  in  every  particular;  the  women  open 
a  trunk  containing  soiled  clothing,  handle  and  wash  the  dirty,  contaminated  linen;  they  are 
attacked  by  cholera  and  succumb  rapidly. 

We  will  give  another  instance  concerning  the  question  of  soiled  linen  alone:  Mrs.  R  , 

the  person  concerned,  simply  opened  a  trunk  containing  soiled  clothing;  she  handled  it  but  did 
not  wash  it,  and  succumbed  from  a  frightful  attack. 

On  the  28th  of  July  at  the  hamlet  of  La  Couche,  a  dependent  of  the  commune  of  Saint- 
Michel-des-Pruni5res,  far  from  the  hot-beds  of  disease  in  the  south,  and  up  to  that  time  exempt, 

Mrs.  R  dies  in  a  few  hours.    The  evening  before,  the  family  had  received  a  trunk  from 

Toulon.  This  trunk  had  been  sent  by  a  relative  who,  having  lost  her  daughter  by  cholera, 
had  wished  to  save  some  clothing  from  being  burned  and  had  hastily  sent  it  to  La  Couche  in 
this  trunk.    The  woman  R  had  opened  it  and  handled  the  clothing. 

We  can  now  formulate  in  a  general  way  the  law  of  transmission  by  linen  and  clothing  soiled 
by  choleraic  dejections: 

To  handle  in  any  way  such  linen  or  clothing  exposes  one  to  an  attack  of  the  cholera. 

Everything  which  has  belonged  to  a  cholera  patient,  everything  that  could  be  soiled  by 
his  dejections,  it  is  needless  to  say,  may  be  an  agent  of  transmission. 

At  Roquevaire  (Bouches-du-Rhone)  on  the  23d  of  July  the  woman  Clotilde  O.  died.  It 
Avas  the  first  case  and  the  first  death  at  Roquevaire.  They  gave  her  bedding  to  a  poor  woman, 
T.    The  latter  was  attacked  by  cholera  and  died  the  7th  of  August. 

Before  terminating  this  account,  we  desire  to  bring  to  light  an  incident  which  struck  us  and 
which  M.  Marey  has  particularly  called  our  attention  to.  It  is  the  rapid  and  even  fulminant 
or  lightning  form  of  the  cholera  which  attacks  individuals  contaminated  by  contact  with  soiled 
linen  and  effects. 

The  woman  who  died  at  Sollies-Pont  (see  above)  was  carried  off  in  a  few  hours.  It  was 
the  same  with  the  woman  C,  the  step-sister  of  Baz,  at  Yport. 

At  Porta  the  woman  Catharine  N.  died  in  26  hours;  at  Milhas  the  woman  B.  was  carried 
off  in  11  hours — her  daughter  in  7  hours;  the  woman  R.,  of  La  Couche,  succumbed  rapidly. 
In  this  chapter  we  will  mention  several  other  examples  of  transmission  by  linen  and  effects 
where  death  was  quite  as  rapid.  At  Collobrieres  a  woman  died  in  6  hours;  at  La  Peguiere  the 
woman  S.  succumbed  in  14  hours;  at  Bollene  the  girl  Eliza  V.  is  carried  off  in  5i  hours.  We 
only  know  among  all  the  cases  that  we  have  discovered  two  where  a  fatal  issue  lingered  any 
length  of  time, 'that  is,  more  than  24  hours.  It  is  the  cases  of  the  woman  D.,  of  Nantes,  wlio, 
attacked  on  the  19th  of  October,  did  not  die  until  the  22d,  and  the  sister  of  Eliza  V.,  at  Bollene, 
who,  attacked  at  the  same  time  and  exposed  by  the  same  means,  died  only  at  the  end  of  10  days 
in  a  reactionary  period. 
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INTERROGATORIES  CONCERNING  CHOLERA  IN  FRANCE. 

Ill  order  to  obtain  the  results  of  many  personal  observations  in  France  for  the  purpose  of 
analysis  and  comparison,  I  prepared  the  circular  of  questions,  a  translation  of  which  appears 
below,  and  addressed  it  to  numerous  physicians  actively  engaged  in  the  practice  of  their  \n'o- 
fession  in  the  various  localities  of  Prance  visited  by  the  recent  epidemic  of  cholera.  These 
questions  embraced  many  matters  of  importance  concerning  the  origin  and  mode  of  progress 
of  the  disease  in  that  country,  as  well  as  points  having  an  intimate  bearing  upon  the  etiology 
and  prophylaxis  of  the  disease. 

Whilst  from  Spanish  physicians  similarly  apj^lied  to  an  abundance  of  valuable  informa- 
tion was  obtained,  I  regret  to  have  to  state  that,  on  the  contrary,  but  little  attention  was  paid 
in  France  to  these  interrogatories,  the  great  majority  of  the  few  responses  which  were  made 
consisting  merely  of  printed  pamphlets  touching  more  or  less  remotely  upon  one  or  more  of 
the  queries  propounded.  The  following  was  the  form  of  interrogatory,  which,  in  order  to  be 
more  intelligible  to  the  average  French  physician,  who  possesses  only  his  native  tongue,  was 
put  into  the  French  language  : 

INTERROGATORIES  RELATING  TO  CHOLERA  IN  FRANCE. 

QUESTIONS  RELATIVE  TO  THE  RECENT  EPIDEMIC   OF   CHOLERxV   APPEARING   IN   THE  TOWN  OR  VILLAGE  OP   , 

DEPARTMENT  OF   ,  FRANCE. 

In  order  to  avoid  unnecessary  repetitions  it  is  desirable  that  the  replies  given  should  have 
the  number  corresponding  to  that  of  the  question. 

Particular  attention  is  called  to  the  questions  1,  2,  7  to  11,  18. 

If  it  be  impossible  to  reply  to  every  question  please  do  so  to  those  which  are  the  most  con- 
venient. 

(1)  Was  your  town  attacked  by  cholera  during  the  last  epidemic  which  ravaged  Europe? 
When  and  how  was  the  disease  introduced? 

(3)  When  and  how  did  the  cholera  spread  and  become  epidemic? 
(3)  Was  the  spread  of  the  disease  rapid  or  gradual? 

(1)  Did  the  cholera  spread  from  one  or  several  centers  of  infection?  In  wnat-  part  of  the 
town  were  these  centers  situated? 

(5)  What  measures  were  devisad  and  executed  for  preventing  the  introduction  of  the  dis- 
ease among  your  population? 

((3)  What  measures  were  adoptsil  and  put  into  force  for  preventing  the  first  case  from 
producing  an  epidemic?  The  epidemic  once  begun,  what  measures  were  enforced,  and  at  what 
date? 

(7)  The  source  and  means  of  supply  of  drinking  water?  In  what  way  was  this  water  con- 
ducted and  distributed?  What  is  the  percentage  of  houses  supplied  with  the  public  waters? 
Were  the  upper  stories  supplied  with  this  water?  Did  other  means  exist  for  supplying  drink- 
ing water? 

(8)  If  there  Avere  any  towns  or  villages  situated  along  the  borders  of  the  stream  which 
furnished  the  drinking  water,  above  tlie  point  of  supply,  were  they  or  were  they  not  visited 
by  cholera?  If  they  were,  at  what  date  and  to  what  extent?  What  is  the  name  of  these 
to  wns  or  villages,  and  at  what  distance  were  they  from  the  point  of  the  water  supply?  What 
was  the  rapidity  of  the  stream  during  the  epidemic? 

(9)  If  there  be  an  irrigation  canal,  whence  proceeded  the  water  which  it  conveys?  Did  it 
pass  by  other  populations  before  arriving  at  your  town  or  village?  If  so,  were  those  places 
invaded  by  cholera?  At  what  date,  and  to  wliat  degree?  What  was  the  distance,  by  way  of 
the  irrigating  canal,  to  these  towns? 

(10)  What  was  the  character  and  extension  of  the  public  sewers  in  your  town  ov  village, 
and  what  was  the  means  used  for  the  removal  of  the  household  sewage,  especially  from  the 
closets?   What  connection  existed  between  the  houses  and  the  public  sewers? 
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(11)  Had  the  introduction  and  spread  of  cholera  any  relation  whatever  with  the  supply  of 
drinking  water,  or  with  the  public  sewers,  the  household  sewage  or  the  cess-pools? 

(12)  In  which  parts  of  the  town  or  village  was  the  cholera  most  felt?  What  was  the  con- 
dition of  the  inhabitants  in  the  most  infected  parts,  and  what  was  the  state  of  the  public  sew- 
ers, household  drainage,  etc.,  at  these  points  as  compared  with  those  in  parts  which  were  less 
attacked  by  the  disease? 

(13)  What  were  the  meteorological,  hygienic,  and  telluric  conditions  before,  during,  and 
after  the  epidemic?  (This  question  embraces  the  nature  of  the  soil  and  of  the  sub-soil,  of  its 
humidity  or  dryness,  of  the  state  of  vegetation,  etc. ) 

(14)  What  were  the  daily  progress  and  extent  of  the  cases  of  cholera  in  your  population, 
and  what  was  the  daily  mortality? 

(15)  Did  the  preventive  measures  already  mentioned  exert  an  appreciable  influence  over 
the  course  of  the  epidemic? 

(16)  What  are  the  other  diseases,  ordinarily  common  in  the  locality,  which  in  some  points 
resembled  cholera;  and  which  in  the  beginning  offered  some  difficulty  for  a  differential  diag- 
nosis? 

(17)  What  is  the  treatment  which  appeared  to  be  the  most  efficacious  for  combating 
cholera? 

(18)  If  it  is  within  your  personal  knowledge  that  any  individuals  were  attacked  by  chol- 
era the  second  or  third  time  during  the  same  epidemic,  please  state  the  number  and  detail  the 
circumstances. 

(19)  What  are  the  results  and  history  of  the  quarantines,  cordons,  sanitaires,  and  fumi- 
gations in  your  town  during  the  period  of  the  cholera  epidemics? 

(20)  What  measures  have  been  adopted  to  prevent  the  reappearance  of  cholera  next  sum- 
mer, and  what  improvements  were  realized  as  to  public  hygiene,  public  water  supply  and 
public  sewerage? 

(21)  During  the  last  or  the  preceding  winter  did  cholera  persist  in  your  locality  either  as 
isolated  cases  occurring  from  time  to  time,  or  in  the  form  of  a  localized  epidemic? 

(22)  What  is  the  total  mortality  of  your  poj)ulation  according  to  the  statistics  of  the  last 
five  years  classified  by  the  nature  of  the  disease? 

(23)  If  your  town  has  not  been  invaded  by  the  cholera,  or  if,  on  the  contrary,  it  has  been 
one  year  and  not  the  next,  to  what  do  you  attribute  this  immunity? 

(24)  What  has  been,  approximately,  the  number  of  persons  who  fled  your  town  during 
the  epidemic? 

RESPONSES  TO  QUESTIONS  CONCERNING  CHOLERA  IN  FRANCE. 

Below  will  be  found  all  of  the  important  responses  received  from  the  very  numerous 
French  physicians  addressed  as  above.  The  writer  takes  this  opportunity  to  express  his 
hearty  thanks  for  the  collaboration  of  the  respective  authors  of  these  replies,  and  his  high 
appreciation  of  the  valuable  and  important  information  which  they  contain.  Their  number 
is  too  small  to  form  a  basis  for  general  deductions;  they  are  valuable,  however,  as  a  supple- 
ment to  the  more  or  less  fragmentary  information  concerning  the  cholera  in  France,  contained 
in  the  foregoing  pages.  Their  chief  value  will  be,  perhaps,  as  an  addendum  to  the  somewhat 
comprehensive  collection  of  data  relating  to  cholera  in  Spain  obtained  in  a  similar  manner. 
The  numbers  in  the  following  replies  correspond  to  the  numbers  of  the  questions  of  the  inter- 
rogatories. 

BEAUCAIRE,  GAED. 
REPLY  TO  QUESTIONS  RELATIVE  TO  CHOLERA. 

(1)  The  town  of  Beaucaire  had  only  a  small  number  of  deaths  from  cholera — 15  at  most; 
of  this  number  one  person  arrived  from  Marseilles.  These  were  all  isolated,  occurred  especially 
in  individuals  weakened  by  age,  by  privations,  or  by  excesses  in  eating,  or  in  the  consumption 
of  fruits. 


CHOLERA  IN  EUROPE  AND  INDIA. 


85 


(2)  The  disease  did  not  present  the  character  of  an  epidemic. 

(5  and  6)  I  ought  to  mention  as  preventive  measures  adopted:  the  sweeping  of  streets  and 
the  washing  of  the  same,  besides  the  constant  flooding  of  the  gutters.  These  measures  were 
enforced  before  the  aj)pearance  of  the  few  cases  of  cholera  which  occurred  in  July. 

(8)  Yes,  the  village  of  Vallabreques,  situated  up  stream  on  the  bank  of  the  Rhone,  was 
visited  at  the  same  time  and  the  epidemic  was  there  very  fatal.  This  village  is  0  kilometers 
distant.  The  locality  of  Vallabregues  is  inhabited  by  basket  makers.  The  basket  makers 
macerate,  in  the  pools  full  of  stagnant  water,  the  strips  of  wood  which  they  employ'in  weaving 
the  baskets.  I  attribute  to  the  emanations  arising  from  these  pools  the  exceptional  intensity 
which  the  epidemic  of  cholera  showed  in  this  locality. 

(9)  The  canal  which  waters  and  suj^plies  the  town  of  Beaucaire  with  drinking  water  comes 
from  Gardon  and  Dessert,  two  villages  up  stream  supplying  them  with  water  only  for  irriga- 
tion of  the  fields. 

(10)  Beaucaire  does  not  possess  public  sewers.  The  household  drainage  escapes  into  the 
streets.    The  IiQuses  are  provided  with  latrines. 

(11)  The  introduction  of  cholera  among  us  had  no  relation  to  the  drinking  water. 

(13)  The  section  of  our  town  attacked  by  the  cholera  was  that  inhabited  by  the  working 
classes  where  the  population  is  most  dense  and  where  the  houses  have  no  latrines. 

(13)  The  meteorological  conditions  before,  during,  and  after,  were  dryy.ess  of  the  atmos- 
phere. The  hygienic  conditions  of  the  inhabitants  were  good.  The  telluric  conditions  were 
good,  for  the  pavement  of  the  streets  was  entirely  renewed  four  years  ago. 

(16)  Diarrhoea,  especially  cholera  infantum,  caused  by  the  summer  heats. 

(33)  Beaucaire  has  been  several  times  visited  by  cholera,  notably  in  1833;  some  cases  in 
1856.  I  attribute  the  immunity  observed  in  1884  to  the  slight  intensity  of  the  epidemic  ten- 
dency of  the  disease. 

Anthoine  de  . 

Beaucaire,  April  30,  1886, 


POMEROLS,  HERAULT. 
REPLY  TO  QUESTIONS  CONCERNING  CHOLERA,  1884. 

(I)  Yes,  the  accompanying  notes  are  the  answer  to  this  question.  According  to  my  infor- 
mation there  was  no  direct  importation;  none  of  the  first  attacked  were  away  from  the  town, 

(3)  July. 

(3)  Rapid;  all  parts  of  the  village  were  invaded  in  a  few  days. 

(4)  There  seemed  to  be  a  center  of  infection  right  in  the  center  of  the  village. 

(5)  Washing  of  the  streets  and  use  of  chloride  of  lime. 

(6)  Disinfection  of  the  dejecta  with  sulphate  of  copper  and  of  the  cadavers  with  corrosive 
sublimate.    The  linen  and  bed  clothing  of  the  dead  at  once  burned;  burial  very  promjjt. 

(7)  Well-water  and  spring-water  conducted  by  a  trench. 

(8)  No;  no  village  along  the  course  of  the  water  supply. 

(9)  No  irrigation  canal. 

(10)  An  open  sewer;  disinfected;  receives  the  greatest  i)ortion  of  the  sewage. 

(II)  No;  no. 

(13)  The  accompanying  note  furnishes  tlie  answer.  The  force  of  the  epidemic  fell  quite 
unevenly  upon  different  parts  of  the  village.  Hygienic  conditions  pretty  good  except  of  the 
three  first  cases. 

(13)  Good  hygiene;  public  health  excellent.  The  village  is  healthy,  and  has  always  suf- 
fered very  little  from  any  of  the  epidemics. 

(14)  The  accompanying  note  gives  the  reply, 

(15)  No. 

(16)  Sporadic  cholera:  a  few  light  cases  usually  every  summer. 
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(17)  Opiates  at  the  commencement;  opium  and  belladonna  against  vomiting;  landanum 
against  the  intestinal  disturbances;  hypodermic  injections  of  morphia  against  the  cardialgia. 
In  one  word,  treatment  of  symptoms.  The  confidence  of  the  inhabitants  enabled  me  to  act 
almost  always  early,  even  in  the  prodromic  period,  and  contributed  much  to  the  happy  results 
obtained. 

(18)  No;  at  least  not  at  Pomerols. 

(19)  None. 

(20)  None. 

(21)  No. 

(22)  Can  not  reply;  the  documents  unobtainable. 

(24)  Absolutely  no  flight.    There  was  complete  confidence. 

Dr.  Loui  L.  Despetis, 

Les  Yenzes,  April  19,  1886. 


VERNET-LES-BAINS,  PYRENEES-ORIENTALES. 
REPLY  TO  QUESTIONS  RELATING  TO  CHOLERA  IN  1884. 

I  perform  a  pleasure  and  at  the  same  time  a  duty  in  giving  you  all  the  information  which 
I  have  been  able  to  collect  during  the  cholera  epidemic  of  1884  at  Vernet-les-Bains. 

First  permit  me  to  make  you  acquainted  with  the  geographical  position  of  Vernet-les- 
•Bains  relative  to  the  places  which  were  visited  by  the  cholera. 

Vernet-les-Bains  is  situated  G50  meters  above  the  level  of  the  sea,  at  the  foot  of  Carrigan, 
a  peak  of  2,789  meters  altitude,  0°-7'-8"  east  of  the  meridian  of  Paris,  and  42°-31'-10"  north 
latitude.  It  is  52  kilometers  from  Perpignan,  10  kilometers  from  Prades  (head  of  the  arron- 
disement  and  canton).  Surrounded  by  the  communes  pf  Fillols,  Carneilla  du  Cote,  northeast, 
the  commune  of  Vernet  is  sepai'ated  from  Prades  in  the  direction  just  indicated  by  the  two 
other  communes  of  Corinya  and  Ria.  There  is,  therefore,  between  Prades  and  Vernet  in  the 
two  directions  north  and  northeast  the  territory  of  two  communes  which  must  be  crossed  in 
going  from  one  locality  to  the  other.  I  must  inform  you  concerning  this  point  in  order  to 
show  you  that  the  cholera  which  was  at  Perpignan  and  its  neighborhood  made  its  first  appear- 
ance at  Vernet  and  at  Prades  some  days  later.  The  communes  which  surround  Vernet  were 
entirely  spared.  Vernet  has  a  population  of  1,000  besides  a  floating  population  of  2,000  who 
visit  the  baths.  This  stated,  I  recur  to  your  series  of  questions  to  which  I  shall  endeavor  to 
respond  with  as  much  clearness  as  possible. 

(1)  The  department  of  Pyr^ndes-Orientales  has  experienced  during  my  lifetime  two  epi- 
demics of  cholera — in  1854  and  1884.  Vernet-les-Bains  did  not  have  a  single  case  of  cholera 
in  1854.  When  the  cholera  of  1884  invaded  Toulon,  Marseilles,  the  shores  of  the  Mediterra- 
nean towards  the  Pyrenees,  and  Perpignan,  a  large  number  of  persons  from  those  localities 
came  as  refugees  to  Vernet  hoping  to  escape  the  disease  by  this  change  of  place.  Towards  the 
month  of  July  there  arrived  from  Toulon,  four  families;  from  Marseilles,  two;  from  Perpig- 
nan, a  very  large  number.  Among  the  persons  arrived  from  Toulon  I  should  mention  a  young 
woman  who  had  lost  her  husband  by  the  cholera.  She  arrived  with  an  infant  at  Vernet  and 
went  to  the  house  of  her  brother.  She  reached  here  about  the  first  of  August,  not  presenting 
the  slightest  symptom  of  cholera,  or  seeming  to  be  indisposed  in  any  manner  during  her  sojourn 
at  Vernet  which  lasted  until  the  month  of  September.  Whilst  passing  through  Perpignan  she 
was  disinfected  at  the  station  and  at  the  hospital  because  she  came  from  Toulon,  and  on 
account  of  her  husband  having  had  the  cholera. 

The  coachman  of  a  family  of  Perpignan  arrived  at  Vernet  the  15th  of  August,  in  the 
afternoon;  during  the  night  of  the  15tli  and  16th  he  had  a  very  bad  cholerine,  with  vomiting, 
diarrhoea,  cramps,  and  coldness;  reaction  took  place  about  10  o'clock  in  the  morning;  on  the 
evening  of  the  16th  he  was  able  to  get  up  and  resume  his  work.  On  the  16th  of  August,  about 
10  o'clock  in  the  morning,  just  after  I  had  visited  the  coachman  above  mentioned,  I  was  called 
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to  see  a  man  of  42  years  of  age  who  was  suffering  with  violent  colic,  vomiting,  cramps,  cold- 
ness, sunken  visage,  hoarse  voice,  cold  clammy  sweat,  etc.,  in  a  word,  all  the  symptoms  of 
cholera  which  carried  him  off  on  the  seventh  day.  This  man  had  had  some  diarrhoea  for  sev- 
eral days.  He  had  eaten  the  15th  of  August,  in  the  morning,  a  salad,  and  had  gone  to  the 
fete  of  Carneilla  where  he  had  eaten  and  drank  more  than  txsual.  This  was  the  first  case  of 
cholera. 

How  was  it  introduced?  After  the  preceding  facts  I  think  tliat  we  must  attribute  it  to 
importation  by  persons  coming  from  Toulon  or  from  Perpignan.  If  this  is  not  entirely  cer- 
tain, it  is  at  least  exceedingly  probable.  In  other  localities  importation  has  played  a  very 
evident  role.  I  can  cite,  first,  Baule,  where  the  cholera  broke  out  after  the  arrival  there  of  a 
person  coming  from  Toulon;  second,  Catllar,  near  Prades,  it  was  also  an  emigrant  from  Tou- 
lon who  brought  the  disease;  third,  to  Prades  it  was  brought  from  Baule  by  a  child  attacked 
on  the  train  and  taken  to  a  hotel  in  Prades  where  it  died  during  the  night  of  its  arrival;  fourth, 
Clara  received  an  inhabitant  of  Estolier  who,  seized  with  cholera,  dies  the  day  of  his  arrival. 
A  few  days  after  there  were  in  the  locality  several  fatal  cases.  This  person  fled  from  Estoher 
where  the  disease  was  committing  frightful  ravages.  In  one  night  there  had  been  20  attacks 
and  9  deaths  in  a  population  of  400  souls. 

At  the  time  the  cholera  appeared  at  Vernet  the  epidemic,  which  seemed  to  come  from  the 
sea  towards  the  mountains,  had  spread  over  the  whole  plain  of  Roussillon  and  commenced  to 
enter  Confleat.  It  had  invaded  Ille,  Baule,  Rhodes  and  Vinga  whilst  ascending  the  Tet 
towards  Prades.  Vinga  is  22  kilometers  from  Vernet.  The  epidemic  which  usually  marches 
step  by  step  made  a  leap  from  Vinga  to  Vernet  while  avoiding  Prades,  Ria,  Villefranche  and 
Carneilla.    The  disease  can  have  been  brought  to  Vernet  only  by  importation. 

(2  and  3)  The  first  case  at  Vernet  occurred  on  the  IGtli  of  August;  two  daj^s  afterwards, 
the  wife  and  a  neighbor  of  the  first  attacked  are  seized;  the  next  day  after,  the  19th,  there 
are  three  new  cases;  on  the  23d,  1  case;  on  the  25th,  2;  on  the  30th,  1;  and  on  the  3d  of  Sep- 
tember, 1;  making  a  total  of  11  cases  from  the  16th  of  Aiigust  to  the  3d  of  September. 

(4)  The  town  of  Vernet  comprises  old  Vernet  and  Vernet  Ville  d'eau.  Old  Vernet  is  built 
in  an  amphitheater  upon  a  hillock  crowned  by  the  church.  Aroiind  the  base  of  this  elevation 
winds  the  public  road  of  the  department.  An  imaginary  line  from  the  tower  of  the  church 
to  the  entrance  of  the  town  passes  through  the  center  of  the  epidemic.  Six  houses  at  the 
entrance  of  the  town  along  the  main  (public  road)  street  and  three  others  on  a  neighboring 
street  constitute  the  sole  focus  of  the  epidemic. 

(5)  Not  expecting  to  have  the  cholera  at  Vernet,  no  precautionary  measures  had  been  taken. 

(6)  After  the  appearance  of  the  first  case  of  cholera  I  urged  the  mayor  of  Vernet  to  have 
the  streets  cleaned,  to  have  the  heaps  of  manure  against  the  sides  of  nearly  all  of  the  houses, 
and  the  foecal  matter  openly  deposited  in  the  narrow  streets  removed.  The  streets  were  watered 
every  day  sufficiently  for  the  removal  of  all  kinds  of  filth  thrown  into  the  public  streets.  I 
attempted,  biit  not  always  with  success,  to  caiise  the  removal  of  the  dejecta  of  cholera  patients 
which  were  cast  upon  the  manure  heaps,  or  into  the  streets,  or  even  into  the  gutters  (rouis- 
seaux).  By  quick  lime  kej)t  in  the  chamber  pots  I  endeavored  to  neutralize  the  dejecta  of  the 
cholera  jjatients.  After  death  I  caused  the  cadavers  to  be  disinfected  by  washing  them  with  a 
strong  solution  of  corrosive  sublimate,  and  the  clothes  used  by  the  patients  to  be  immersed  in 
a  solution  of  carbolic  acid.  Interment  was  made  as  soon  as  possible,  five  to  six  hours  after 
death.  The  bed  furniture  was  burned  in  the  open  air  and  the  houses  were  disinfected  with 
sulphurous  acid  developed  by  the  burning  of  sulphur  in  the  middle  of  the  closed  rooms.  I 
did  my  best  to  counsel  the  inhabitants  of  the  infected  quarter  to  abandon  their  houses  and 
remove  to  a  more  healthy  location.  This  measure  did  good  through  isolation  of  the  houses 
and  raising  the  morale  of  the  unaffected  and  healthy  population. 

(7,  8,  9,  10,  11  and  12)  Vernet  is  supplied  abimdantly  with  water  brought  by  pipes  in  a 
good  condition  from  a  spring  of  irreproachable  quality,  fresh,  limpid  and  soft.  There  are  no 
latrines  in  old  Vernet.  It  is  upon  the  public  streets  and  upon  the  numerous  manure  heaps  that 
the  dejecta  are  deposited.    The  same  disposition  is  made  of  the  contents  of  sinks,  stables  and 


88 


CHOLERA  IN  EUROPE  AND  INDIA. 


pig-styes.  Before  the  epidemic  the  streets  and  the  garden  walks  were  lined  with  piles  of 
human  ordure  exhaling  fetid  and  nauseating  odors. 

During  the  months  of  July  and  August  we  had  a  succession  of  incessant  storms.  The 
rain  which  descended  in  sheets  carried  this  filth  toward  the  lower  part  of  the  town.  As  I  have 
already  remarked  the  main  public  street  passes  through  the  town  as  a  sort  of  elevated  dike. 
This  forms  a  dam  for  the  filth  swept  down  by  the  rain.  This  matter  accumtilated  for  a  long- 
time constitutes  a  culture  medium  for  microbes  of  the  best  kind. 

(13)  The  hill  upon  which  Vernet  is  built  is  a  mass  of  iron  ore  which  does  not  allow  of 
filtration.  At  the  foot  of  the  town  beneath  the  vegetable  mold  which  forms  the  top  soil 
there  is  an  immense  mass  of  schist  with  here  and  there  great  bowlders.  A  large  number  of 
■gardens  and  fruit  orchards  exist  in  this  locality. 

(14)  In  our  small  town  we  had  11  cases  and  10  deaths  of  cholera  from  the  16th  of  August 
to  the  3d  of  September. 

(15)  I  believe  that  the  most  efficient  measure  was  the  evacuation  of  the  infected  focus. 

(16)  Our  locality  is  very  healthy  and  there  are  no  diseases  resembling  cholera. 

(17)  The  single  patient  whom  I  saved  was  subjected  to  purgatives  after  the  fourth  day. 
Most  of  the  other  patients  had  no  time  to  be  attended.  They  died  in  five  to  eight  hours  in  the 
algid  stage.    Opiates,  astringents,  aerated  and  common  water  were  employed. 

(18)  I  am  not  acquainted  with  any  case  of  this  kind. 

(20)  I  notified  the  Prefect  and  even  the  Minister  of  Commerce  of  the  existence  at  Vernet 
of  a  focus  of  infection  which  ought  to  be  destroyed;  there  has  been  no  sign  of  improvement 
notwithstanding  the  conditions  above  pointed  out;  the  summer  of  1885  passed  without  a  single 
case  of  cholera  in  spite  of  the  arrival  of  many  Spaniards  coming  from  Valencia  and  other 
infected  jjrovinces. 

(33)  The  cases  of  cholera  which  were  observed  in  certain  parts  of  France  were  isolated 
cases  and  did  not  present  the  gravity  of  an  epidemic.  At  Perpignan  and  its  environs  two  or 
three  cases  of  cholera  were  observed  every  week  during  the  summer.  At  Prades,  in  the  month 
of  November,  there  were  a  few  cases  but  the  epidemic  was  extinguished  before  it  spread.  It 
was,  in  vulgar  parlance,  the  tail  of  the  epidemic  of  1884. 

Although  inoculation  of  the  microbe  may  produce  the  cholera,  I  believe  other  agencies  are 
required  for  the  production  of  an  epidemic  of  cholera. 

U.  Massina. 

Vernet-les-Bains,  Ajoril  18,  1886. 


HYEP.EH,  VAR. 

I  hasten  to  address  to  my  honorable  confrere,  Dr.  E.  O.  Shakespeare,  of  Philadelphia,  the 
information  for  which  he  asked  in  his  letter  of  April,  1886,  concerning  the  cholera  which 
raged  in  the  city  and  suburbs  of  Hyeres  in  1884-1885. 

(1)  There  were  some  isolated  cases;  about  30  in  1884,  and  32  in  1885,  from  mild  cholera  to 
the  most  severe  form,  fatal  in  several  hours,  whilst  the  disease  cruelly  ravaged  T6ulon,  distant 
18  kilometers,  and  in  uninterrupted  communication  with  Hyeres  and  its  suburbs.  These  cases 
of  cholera  could  not  be  considered  as  having,  been  imported  by  direct  contagion;  they  devel- 
oped under  the  influence  of  certain  unhealthy  localities,  aided  in  their  action  by  the  medical 
condition  which  prevailed  then  at  Toulon,  Marseilles,  and  other  towns  and  villages  of  Prov- 
ence, and  Avhich  must  have  extended  as  far  as  Hyeres. 

(2)  The  cholera  did  not  spread  and  become  epidemic,  properly  speaking,  in  our  city.  The 
cases  usually  remained  isolated. 

(3)  In  1885,  32  observed  cases  appeared  from  time  to  time  during  the  forty  days  from 
August  25th  to  October  5th.  The  development  of  the  disease  jjursued  the  same  slow  course 
in  1884. 

(4)  Observed  cases  appeared  almost  everywhere  except  in  two  parts  of  the  lower  portion 
of  the  town,  in  the  vicinity  of  the  abattoir  and  along  the  open  canals  which  received  the  water 
of  the  sewers  of  the  city;  herethej  were  more  numerous:  4  cases,  of  which  3  followed  by  death, 


CHOLERA  IN  EUROPE  AND  INDIA. 


89 


occurred  in  tlie  same  house.  Some  cases  were  observed  in  persons  who  came  from  Toulon, 
but  the  disease  remained  isolated  and  did  not  spread  in  the  neighborhood,  nor  even  among  the 
inhabitants  of  the  houses  occupied  by  the  victims  of  the  disease. 

(5)  Everything  which  came  from  Toulon  by  rail  was  submitted  to  a  fumigation  of  car- 
bolic acid  badly  and  incompletely  managed.  Travelers  were  subjected  to  the  same  treatment; 
but  nothing  was  done  to  persons  or  things  arriving  by  carriage  or  foot;  no  "cordon  sanitaire" 
was  established  around  Hyeres;  the  communication  betweaii  this  city  and  Toulon  remained  as 
free  and  frequent  as  ever  during  the  entire  time  of  the  epidemic. 

(6)  From  the  beginning  of  the  epidemic  at  Toulon  the  streets  and  the  squares  of  Hyeres, 
and  the  dirty  nooks  and  corners  which  could  be  found  there,  were  frequently  washed  with 
much  water  and  disinfected  with  a  solution  of  sulphate  of  iron,  especially  in  1884.  The  houses 
in  which  there  were  deaths  from  cholera  were  disinfected,  under  the  care  of  the  police,  by 
means  of  sulphur. 

(7)  The  city  is  provided,  first,  with  spring  water  coming  from  limestone  hills  3  kilometers 
from  the  city;  second,  by  ground  water  drawn  from  the  valley  by  means  of  an  engine  3  kilo- 
meters distant.  These  different  waters  are  distributed  to  the  public  fountains  by  iron  pipes. 
Very  few  houses  receive  directly  the  water  thus  transported.  Some  houses,  especially  those 
of  the  lower  part  of  the  town,  use  well  water;  it  is  the  same  with  those  situated  in  gardens 
and  in  the  valley. 

(8)  The  pipes  which  supply  the  drinking  water  in  the- city  are  subterranean.  These  pipes 
had  no  connection  with  any  other  town  or  village. 

(9)  There  is  an  open  irrigation  canal  (Ri'al)  at  Hyeres,  dating  from  the  fifteenth  centiiry, 
which  empties  its  waters  in  the  river  Gapeau,  9  kilometers  from  the  town.  This  canal  serves 
for  a  washing  place  for  the  inhabitants  of  the  little  town  of  La  Crau,  7  kilometers  from 
Hyeres,  having  about  2,500  inhabitants,  and  for  those  river-side  properties  all  along  its  course 
as  far  as  Hyeres.  At  numerous  points  the  canal  receives  filth  of  every  nature;  vegetable  and 
animal  matter  of  all  kinds,  refuse  of  kitchens  and  even  of  privies,  etc.  As  it  crosses  the 
town  it  receives  two  brooks  which  open  freely  into  it,  bringing  with  them  the  sewer  water 
proceeding  from  the  upper  portion  of  the  town.  Leaving  the  town  the  waters  of  the  canal 
(thus  contaminated)  serve  as  the  washing  jjlaces  for  the  poor  peoj^le;  other  washing  places 
situated  above  are  in  positions  less  unhealthy,  although  supplied  by  the  waters  of  the  canal. 
The  canal  is  entirely  emptied  every  week  to  water  the  gardens;  its  Avaters  are  entirely  fresh. 
Its  bottom  is  cleaned  out  once  a  year,  in  the  spring;  it  goes  without  saying  its  waters  are 
running.  The  little  town  of  La  Crau,  which  is  at  the  beginning  of  the  canal,  has  never  had 
a  case  (jf  cholera. 

(10)  Bad  system  of  sewerage  not  having  a  sufficient  slope  for  the  easy  running  of  the  im- 
pure waters. 

The  dirty  water  which  is  thrown  into  the  streets  from  the  houses  i-eturns  to  the  open 
canals  and  is  conducted  to  the  gardens  or  to  a  brook  called  "le  Noiibaud;"  the  water  is  also 
used  for  watering  the  gardens  by  means  of  a  high  dam. 

The  foecal  matter  is  received  in  subterranean  pits— very  few  in  number— which  are 
emptied  when  full ;  and  in  portable  wooden  receivers,  for  the  greatest  number,  which  are 
removed,  whea  it  is  needed,  and  the  contents  used  as  manure.  Very  often  they  are  thrown 
directly  into  the  gutters  of  the  streets,  notwithstanding  the  municipal  prohibition  and  the  siir- 
eillance  of  the  police.  The  principal  streets,  especially  in  the  inferior  quarters,  are  washed 
nearly  every  day  with  water  coming  from  a  steam  pump  in  the  valley. 

(11)  Some  cases  of  cholera  observed  at  Hyeres,  especially  those  which  occurred  in  the 
lower  part  of  tlie  town  in  the  neighborhood  of  the  canals  near  the  sewers,  must  have  been 
caused  from  the  exhalations  from  those  waters,  which  were  very  bad,  especially  in  summer. 

(13)  The  isolated  cases  of  cholera  reported  in  our  town  occurred  here  and  there  without  dis- 
tinction of  sex,  age,  or  social  standing. 

(13)  The  town  of  Hyeres  is  built  in  the  form  of  an  araphitlieater  on  the  southern  slope  of 
a  hill  principally  at  its  summit  composed  of  a  clayey  schist  mixed  with  quartz.    The  sub- 
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soil  in  the  upper  part  is  very  dry,  and  in  the  lower  part  is  very  damp,  especially  in  the 
neighborhood  of  the  irrigating  canal,  where  it  is  impregnated,  since  time  immemorial,  with 
very  unhealthy  infiltrations.  The  soil  at  the  edge  of  the  town  is  alluvium,  its  least  thickness 
being  about  3  feet,  resting  upon  a  very  compact  and  impervious  base  of  clay  of  ocher  color. 
This  explains  the  habitual  dampness  of  the  ground,  which  moreover  is  kept  frequently  watered 
and  abimdantly  supplied  by  the  irrigating  canal.  The  soil  is  very  fertile  and  very  easily  culti- 
vated ;  vegetation  is  active  and  very  ricll.  The  heights  which  tower  above  and  surround  the 
town  and  its  suburbs  are  covered  with  pines,  cork-oaks,  and  other  trees  of  persistent  foliage, 
which  sift  and  purify  the  air  from  the  sea,  which  is  about  5  or  6  kilometers  from  the  town. 
The  meteorological  observations  presented  nothing  extraordinary  or  unusual  for  1884  and  1885 
at  Hyeres. 

(14)  About  one-third  of  the  cases  of  cholera  reported  in  this  community  in  1884  and  1885 
were  fatal.  In  1885,  especially,  out  of  32  cases,  light  or  severe,  there  were  9  deaths,  being 
28  per  cent. 

(15)  Nothing  appreciable. 

(16)  It  was  observed  in  a  large  number  of  the  cases  of  cholera  which  existed  at  Hyeres 
auring  the  two  seasons  of  1884  and  1885,  that  gastro-intestinal  disorders  accompanied  them; 
anorexia,  dyspepsia,  vomiting,  and  diarrhea.  All  the  confirmed  cases  of  cholera  were  pre- 
ceded by  these  premonitory  symptoms,  which  resulted  generally  in  the  beginning  of  the 
attack.  Apart  from  the  gastro-intestinal  disorders,  no  other  disease  bears  a  resemblance  to 
cholera. 

(17)  For  me  the  evacuants  employed  at  the  beginning  of  the  attack,  or  as  soon  as  jDossi- 
ble  thereafter,  esjjecially  ij)ecacuanha,  accompanied  by  heat  and  friction,  etc.,  ajDpeared  to 
be  the  sole  efficacious  remedy.  The  seizure  once  fully  established,  all  the  sjiecific  or  so-called 
specific  and  other  modes  of  treatment  are  equally  val liable;  that  is  not  worth  much. 

(18)  No  recurrence  was  observed. 

(19)  No  sanitary  cordon  or  quarantine  was  established  at  Hyeres.  In  my  opinion,  the 
fumigations  of  carbolic  acid — the  sole  precautionary  measure  employed  in  this  town — were 
practiced  without  discretion  by  the  not  ver  enlightened  municipal  authorities,  without  council 
of  the  doctors  and  often  in  defiance  of  their  advice;  and  the  most  stupid  and  absurd  things  at 
Hyeres,  as  well  as  other  places  were  done.  At  last  these  ridiculous  means  which  were  employed 
in  such  profusion  in  1884  were  completely  abandoned  in  1885,  going  indeed  from  one  extreme 
to  the  other,  giving  up  disinfecting,  fumigating  and  every  thing  else,  except  washing  the 
streets  with  pure  water.  It  was  not  noticed  that  the  sanitary  state  of  the  population  suffered 
from  this  abandonment. 

(20)  No  precautionary  measures  were  adopted  for  preventing  the  reappearance  of  cholera 
the  next  summer.  In  this  regard  the  public  hygienic  conditions  remained  in  complete  statu 
quo. 

(21)  After  the  disappearance  of  cholera  in  1884-1885  nothing  was  observed,  which  in  any 
way  resembled  that  disease;  to-day,  the  15th  of  April,  1886,  the  general  health  is  excellent 
in  Hyeres. 

(22)  According  to  the  census  of  1881  the  population  of  Hyeres  and  its  suburbs  was,  in 
round  numbers,  14,000.  The  statistics  show  the  mortality  to  be  somewhat  variable  from  one 
year  to  another.  The  annual  mean  of  deaths  for  the  period  of  10  years,  from  1870  to  1879, 
was  28  per  1,000  of  both  sexes.  The  mean  for  the  period  of  six  years  following,  1880  to 
1885,  was  26  per  1,000.  It  would  seem  that  the  cholera  had  no  influence  on  the  general  annual 
mortality  of  the  inhabitants  of  the  town  of  Hyeres  during  the  epidemic  of  1884-'85.  How- 
ever, if  the  calculations  were  taken  for  only  the  four  months — July,  August,  September  and 
October — during  which  the  epidemic  raged  in  these  two  years,  a  certain  increase  in  the  mor- 
tality would  be  shown,  in  comparison  with  the  same  four  months  of  the  two  preceding  years. 
Thus  for  the  two  years,  1884-'85  combined,  the  mean  of  death  for  these  four  months  was  10 
per  1,000,  whilst  it  was  7  per  1,000  for  the  four  months  of  1882-83,  during  which  time  no  cases 
of  cholera  appeared. 
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(23)  Whilst  the  population  of  Hyeres,  contrary  to  the  experience  of  Toulon,  IS  kilometers 
distant,  was  only  slightly  attacked  by  cholera  we  can  attribute  it  to  the  better  hygienic  condi- 
tions of  our  town  than  those  of  Toulon. 

(24:)  No  inhabitant  left  Hyeres  to  escape  cholera. 

R.  Chassinak. 


EILLIL,  ORAN,  ALGERIA. 

REPLY   TO   QUESTIONS   CONCERNING   THE   RECENT    EPIDEMIC    OP   CHOLERA   IN  THE   MIXED   COMMUNE   OP  HILLIL, 

DEPARTMENT  OF  ORAN,  ALGERIA. 

(1)  The  native  population  (Arabian)  alone  was  attacked  with  cholera  in  October,  November, 
and  December,  18S4.  Cholera  prevailed  90  kilometers  to  the  west  of  Oran.  Impossible  up  to 
the  present  time  to  determine  how  it  was  introduced. 

(2)  It  spread  about  tlie  middle  of  October,  and  became  epidemic  in  November. 

(3)  Rajjid  dissemination. 

(4)  Three  centers  of  infection.  The  first  up(m  small  hills,  at  the  foot  of  which  flows  a 
canal,  of  which  we  shall  speak  later.  The  second,  distant  10  kilometers  from  the  first,  and 
located  in  the  plain.  The  third,  distant  10  kilometers  from  the  first  two,  and  situated  ui:)on  a 
slight  elevation.  It  was  remarked  that  all  of  the  cholera  attacks  were  among  natives  living  in 
tents,  and  leading  a  semi-nomadic  existence. 

(5)  None;  for  the  residences  of  the  Europeans  are  a  considerable  distance  from  the  centers 
of  infection. 

(6)  From  the  commencement  complete  isolation  of  the  sick.  The  tents  and  the  other  linen 
of  the  attacked  were  burned  on  the  spot. 

(7)  T\ih  drinking  water  flowed  through  an  open  canal,  in  which  the  animals  bathed  and 
drank.  This  water,  very  much  impregnated  with  bacteria,  quickly  underwent  decomposition. 
The  inhabitants  of  all  the  tents  invaded  by  the  cholera  obtained  their  water  from  this  canal. 

(8)  At  8  kilometers  towards  the  origin  of  this  canal  cholera  raged,  carrying  off  many 
victims  among  the  Arabs.  The  infected  point  was  the  toll  gate  of  Perr^gaux.  The  first  cases 
(of  Hiilil)  occurred  about  twelve  days  after  the  appearance  of  the  disease  at  the  toll  gate  of 
Perregaux.  The  place  where  the  natives  drank  the  water  of  the  canal  is  called  Ifafa  (mixed 
commune  of  Hiilil).  At  the  second  point  of  infection,  mentioned  in  No.  4,  they  drank  of  the 
same  water,  but  down  stream  from  Ifafa.  At  the  third  point  of  infection  the  people  did  not 
drink  this  water,  but  were  located  near  a  tank,  which  had  no  communication  with  the  pre- 
ceding.   The  water  of  this  tank  was  used  for  drinking  and  the  washing  of  soiled  linen. 

(9)  From  the  toll  gate  to  Ifafa,  by  the  canal,  9  kilometers.  From  Ifafa  to  the  lower  point 
above  mentioned,  still  by  the  canal,  14  kilometers. 

(10)  No  sewers  among  these  people  living  in  the  country. 

(11)  I  have  always  believed  that  the  cholera  was  spread  here  by  means  of  the  drinking 
water. 

(12)  The  virulence  of  the  disease  was  nearly  the  same  in  all  of  the  places  invaded. 

(13)  The  native  population  attacked  is  jjoor,  filthy,  absolutely  ignorant  of  the  first  rules  of 
hygiene.  The  soil  consists  of  a  black,  vegetable  mold,  and  the  subsoil  is  argillaceous.  In 
the  plain  the  water  is  met  with  at  a  depth  of  3  to  4  meters.  At  this  time  the  ground  was  dry 
and  void  of  vegetation. 

(14)  During  the  first  week  the  cholera  spread  quite  rapidly.  It  remained  stationary  for 
twelve  days,  and  then  gradually  decreased.  The  mortality  varied  greatly.  The  tribe  com- 
prises about  1,200  souls.  The  maximum  reached  was  10  deaths  in  twenty-four  lio'ars.  On 
certain  days  there  was  not  a  death. 

(15)  Yes.  By  the  burning  of  tents  and  linen,  and  by  the  isolation  of  the  sick,  the  march 
of  the  epedemic  was  impeded. 

(16)  This  coxintry  is  subject  to  intermittent  fevers  of  a  pernicious  type. 
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(17)  No  treatment  has  seemed  to  me  efficacious  in  the  grave  cases.  Some  natives  who  were 
lightly  attacked,  and  received  no  treatment,  recovered. 

(18)  None. 

(19)  Negative. 

(20)  The  location  of  the  tents  of  the  natives  was  changed.  It  is  very  difficnlt  to  do  any=. 
thing  more. 

(21)  No.    At  the  end  of  December,  1884,  the  cholera  disappeared. 

(22)  The  exact  census  of  this  town  never  having  heen  taken,  I  formed  my  opinion  iipon 
information  obtained  upon  the  spot,  and  place  the  number  at  about  1,200.  Impossible  to 
furnish  any  information  concerning  the  diseases  which  have  prevailed  at  a  former  time. 

(23)  These  people  have  been  invaded  by  cholera  only  in  1884. 

(24)  Among  the  natives  visited  by  cholera  none  or  scarcely  any  fled  the  locality. 

Dk.  All 

HiLLiL,  April  19,  1886. 


SUMMARY  CONCERNING  CHOLERA  IN  FRANCE. 

As  in  Egypt,  so  in  France  was  the  exact  origin  of  the  initial  outbreak  doubtful.  The  first 
appearance  of  the  epidemic  in  the  latter  country,  it  is  now  well  determined,  was  in  the  summer 
of  1883,  and  in  the  city  of  Marseilles.  Its  existence  there  during  that  year  was,  however,  at 
the  time  successfully  concealed  by  connivance  of  the  municipal  authorities,  the  attending 
physicians  and  the  nurses.  Its  origin  has  continued  to  be  shrouded  in  uncertainty,  but  it  is 
believed  to  have  been  introduced  in  some  manner  from  Egypt.  Towards  the  end  of  June, 
1884,  the  first  acknowledged  outbreak  of  the  recent  ej)idemic  in  France  occurred  in  the  city  of 
Toulon,  the  great  naval  station  of  that  country.  The  origin  of  the  epidemic  of  1884  is  by  the 
majority  of  authorities  credited  to  importation  from  Tonquih  by  returning  French  men-of-war, 
although  some  respectable  authorities  are  of  the  opinion  either  that  it  came  from  India,  or  was 
a  recrudescence  of  the  concealed  epidemic  of  the  j)revious  year  in  Marseilles. 

However  tliis  may  be,  the  seeds  of  the  disease  having  once  taken  firm  root  in  Toulon,  the 
epidemic  rapidly  established  itself  in  that  city  and  it  was  not  long  before  Marseilles  was  in- 
vaded, and  subsequently  many  of  the  larger  cities  and  villages  in  the  various  departments  of 
the  South  of  France.  It  seems  to  have  spread  from  place  to  place  by  means  of  soiled  personal 
effects,  by  small  water-courses  which  had  become  contaminated  with  choleraic  discharges  or 
the  washing  therein  of  soiled  linen,  and  by  the  movements  of  persons  experiencing  an  active  or 
a  latent  attack  of  cholera.  By  these  means  the  disease  reached  and  found  a  lodgement  in  many 
places  in  the  interior  of  Finance,  remote  from  the  districts  at  first  affected.  But  the  epidemic 
nowhere  assumed  alarming  proportions  during  1834,  in  that  country,  outside  of  the  southern 
districts  first  mentioned.  In  1885  cholera  again  spread  somewhat  extensively  in  the  South  of 
France,  but  it  seems  as  a  rule  to  have  been  more  controllable,  although  its  visitations  there 
were  more  widely  scattered ;  among  others  distant  from  the  Mediterranean,  the  departments 
of  the  Seine  and  of  Finistere  felt  to  some  extent  the  gravity  of  the  disease.  The  concealed 
epidemic  of  Marseilles,  in  1883,  has  already  been  mentioned.  In  1885,  Nice,  the  popular 
winter  resort  for  invalids  and  pleasure  seekers  from  all  parts  of  the  world,  had  a  visitation  of 
cholera  which  was  also  for  a  considerable  time  successfully  concealed,  notwithstanding  the 
now  well  known  fact  that  there  were  upwards  of  150  cases  of  cholera,  and  a  considerable 
number  of  deaths  therefrom,  within  its  limits  during  the  summer  of  this  year,  officially  regis- 
tered under  all  sorts  of  names  denoting  disturbances  of  the  intestinal  canal.  The  last  week  in 
December  of  that  year,  when  the  writer  undertook  to  investigate  the  matter,  the  municipal 
authorities  still  refused  to  acknowledge  that  an  epidemic  of  cholera  had  visited  the  place.  For 
the  evidence  thereof  I  was  indebted  to  the  honesty  and  fairness  of  some  of  the  local  physicians, 
and  to  the  courtesy  of  the  British  Consulate,  our  American  Consul,  Mr.  Hatheway,  being  a 
recent  incumbent  of  the  office  and  having  no  personal  knowledge  other  than  the  misleading 
declarations  of  official  notes  from  the  mayoralty. 
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It  was  certainly  not  fox'  the  lack  of  grossly  iinhygienic  circumstances  that  'the  cholera 
did  not  ravage  the  greater  part  of  France  during  1883,  1884,  and  1885.  A  careful  perusal  of 
the  section  relating  to  cholera  in  this  country  will  show  very  clearly  the  liltliy  condition  of 
Toulon,  and  of  many  jiortions  of  Marseilles.  In  fact,  the  disease  found  no  prolonged  resting 
place  in  any  French  town  where  the  hygienic  conditions  were  not  miserahle,  wliere  sewerage 
was  not  either  absent  entirely  or  in  a  very  disgraceful  condition,  where  the  most  carchi-ss 
dis2)osal  of  the  excreta  did  not  prevail,  where  the  water  and  sometimes  even  tlie  food,  especially 
the  milk,  did  not  become  contaminated  with  choleraic  emanations.  In  truth,  the  hygienic 
conditions  in  many  localities  in  France,  recently  visited  by  cholera,  are  but  little  better  than 
those  mentioned  as  prevailing  in  Egyj)t.  In  my  opinion,  two  factors  mainly  contributed  to 
limit  the  spread  of  cholera  in  that  Republic,  viz: — 

(1)  A  fairly  well  organized  and  directed  public  health  organization  under  a  vigorous,  in- 
telligent, departmental  and  central  control,  looking  to  the  isolation  of  injected  dwellings  and 
their  disinfection,  the  disinfection  or  destruction  of  infected  personal  effects,  observation  of 
those  exposed  to  the  contagion,  and  inspection  of  railway  trains,  etc. 

(3)  A  prompt  and  fairly  effective  enforcement  of  those  measures  of  prevention;  although 
the  lapses  in  these  particulars  were  doubtless  not  very  infrequent  and  sometimes  even  glaring, 
yet  experience  has  amply  demonstrated  that  even  lax,  or  only  partial  enforcement  of  Avell  con- 
ceived measures  of  prevention  is  capable  of  decidedly  restraining  the  spread  of  Asiatic  cholera. 


SECTION  3. 

INTRODUOTION  AO  SPEEAD  OF  CHOLERA  IN  ITALY. 

ABSTRACTS  OF  UNITED  STATES  CONSULAR  REPORTS. 
CHOLERA  IN  THE  PROVINCE  OF  GENOA,  1884.* 

"Cholera  suddenly  attacked  Spezia  on  August  23,  1884.  Sixty-one  cases  on  the  39th;  49 
fatal." 

Gloom  pervaded  Genoa  when  this  news  was  first  broken  to  the  people,  for  it  foreboded  dark 
days  to  them,  and  promised  no  end  of  family  bereavements. 

But  unexpected  and  alarming  as  was  its  sudden  attack  on  Spezia,  the  slow  progress  of  the 
epidemic  since  the  33d  instant  appears  no  less  so,  for  up  to  the  31st  only  139  deaths  are 
reported,  49  of  which  were  recorded  on  the  first  day.  Excluding,  therefore,  the  first  twenty- 
four  hours,  the  average  death-rate  daily  numbers  13  victims. 

This  state  of  affairs  is  looked  wpon  with  satisfaction,  and  hope,  instead  of  gloom,  now 
beams  from  the  countenances  of  the  people,  for  it  appears  to  them  that  the  scourge  has  spent 
its  fury. 

Tlie  cause  of  this  apparently  sudden  check  is  accounted  for  in  this  way:  Soon  after  the 
cholera  commenced  its  deadly  work,  the  sirocco,  or  African  wind,  which  had  been  blowing  its 
heated,  feverish  breath  across  the  Mediterranean  for  many  weeks,  and  causing  deep  dejiression 
of  spirit  to  all  humanity  along  the  Riviera,  suddenly  gave  way  before  much-needed  rain  storms 
and  cool  northwest  winds.  Fresh  air  then  fanned  plague-stricken  Spezia  and  checked  the 
death-dealing  monster. 

A  brief  review  of  the  sanitary  condition  of  this  consular  district  since  June  30.  1884,  and 
the  reasons  assigned  for  the  sudden  outbreak  of  the  cholera  in  Sjiezia,  seem  proper  here. 

It  is  not  believed  the  authorities  in  any  city  in  Eurppe  could  be  more  watchful  or  take  more 
extreme  precautions  to  ward  off  the  epidemic  than  those  in  authority  in  the  province  of  Genoa. 
The  result  is  that  Genoa  is  in  as  healthy  a  state  to-day  as  it  is  possible  for  human  agency  to 
make  it,  considering  its  peculiar  construction  and  its  close  proximity  to  the  sea.  All  the  pre- 
cautions used  seemed  needed,  too,  for  Genoa  is  the  first  port  of  entry  in  Italy  for  all  vessels 
cleared  from  French  ports.    The  result  of  this  watchfulness  was  that,  until  the  33d  instant, 
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no  clear  case  of  cholera  could  be  proven  in  this  district.  Report  had  it,  however,  that  a  few 
isolated  cases  were  found  here  and  there  in  the  province  throughout  the  summer,  but  it  is 
generally  believed  the  unfortunate  ones  were  more  the  victims  of  sunstroke  and  its  consequent 
evils  than  of  the  real  epidemic. 

HOW  IT  BROKE  OUT  AT  SPEZIA. 

Fifty  miles  from  Genoa,  along  the  coast,  is  the  city  of  Spezia.  It  has  at  present  a  popula- 
tion of  about  30,000  inhabitants.  Its  harbor  is  one  of  the  finest  in  the  world.  Government 
workshops  and  the  largest  arsenal  in  Italy  are  located  there.  As  a  naval  station  it  is  of  the 
utmost  importance  to  the  Italian  Government.  At  the  outbreak  of  the  cholera  in  Toulon  and 
Marseilles,  Spezia  was  chosen  by  the  Government  as  the  place  to  qiiarantine  all  Italian  fugi- 
tives who  fled  from  the  stricken  French  cities.  Government  vessels  were  employed  to  bring 
those  who  had  not  means  to  pay  their  way  back  to  their  native  land. 

Those  brought  to  Spezia  at  the  expense  of  the  Italian  Government  were  held  on  board 
ship  till  the  days  of  quarantine  expired.  Those  refugees  were  counted  by  the  hundred,  and 
continued  to  be  picked  up  along  the  French  coast  at  all  times.  The  report  is,  and  it  has  not 
been  contradicted,  that  after  their  days  of  quarantine  expired,  those  refugees  were  allowed 
to  take  their  mattresses  and  other  bedding  ashore  with  them.  After  landing  they  disposed  of 
the  infected  stuff  to  the  highest  bidder.  Such  being  the  case,  it  is  easy  to  account  for  the  sud- 
den outbreak  of  the  cholera  at  Spezia.  Another  reason  is  also  given,  to  wit,  that  many  fugi- 
tives escaped  ashore  during  the  night,  and  took  their  infected  clothing  with  them,  the  quaran- 
tine regulations  being  rather  loose  at  the  time,  owing  to  the  small  guard  stationed  along  the 
harbor.    There  is  little  doubt  but  these  reasons  are  correct. 

CHOLERA  IN  THE  CITY  OF  GENOA,  1884. 

In  a  dispatch  from  the  consulate  at  Genoa,  December  30,  1884,  in  speaking  of  the  origin 
of  the  epidemic  of  that  city,  the  consul  uses  the  following  words: 

Experts  were  appointed  to  thoroughly  investigate  the  matter,  and  their  verdict  is  that  ■ 
the  spread  of  the  epidemic  in  all  parts  of  the  city  was  caused  by  impure  water. 

As  if  to  add  more  weight  to  the  verdict,  although  not  officially  so  reijorted,  it  is  understood 
throughout  the  city  that  out  of  68  cases  of  cholera  during  the  first  three  days  of  its  ravages 
here,  there  were  61  deaths,  and  of  the  61  victims  it  was  discovered  that  all  had  used  the  water 
brought  from  a  cei'tain  aqueduct.  Further,  it  was  proven  that  before  the  analysis  of  the  water 
was  made,  fish  had  died  in  fountains  fed  from  the  water-cotii'se  alluded  to. 

A  brief  description  of  the  aqueducts  of  Genoa  and  their  feeders,  and  the  causes  assigned  for 
the  impurity  of  portions  of  the  water,  may  not  be  out  of  place  here. 

This  city  is  supplied  with  water  from  three  aqueducts,  two  of  which  belong  to  joint-stock 
comjianies,  the  other  to  the  city.  The  De  Terrari-Gallerie  (joint-stock  concerns),  and  the  city 
aqueducts  are  about  15  miles  long,  and  both  are  fed  from  the  river  Gorgento.  The, third  water- 
course, the  Nicolay  aqueduct  (joint-stock  company),  is  about  13  miles  long,  and  is  supplied 
by  the  river  Scrivia.  The  water  from  the  Nicolay  is  supi)osed  to  be  the  primary  cause  of  the 
introduction  of  the  cholera  into  Genoa,  and  for  the  following  reasons:  Near  the  head  of  this 
aqueduct  is  a  village,  Busalla,  and  close  by  the  village  between  fifteen  hundred  and  two  thou- 
sand laborers  are  employed.  The  men  are  under  the  village  and  excavating  a  new  railroad  track; 
they  are  described  as  in  a  most  filthy  condition.  The  cholera  broke  out  in  Busalla  on  tlie  14th 
instant,  and  up  to  the  date  of  the  investigation  by  experts  (heretofore  mentioned)  there  were 
recorded  25  cases  of  the  cholera  and  14  deaths  in  that  village.  Inquiry  disclosed  that  nearly 
all  the  workingmen,  both  the  sick  and  the  well,  had  their  clothes  washed  in  the  Scrivia,  a 
stream  which  supplies  the  Nicolay  aqueduct. 

As  soon  as  the  mayor  of  Genoa — a  brave,  fearless,  and  most  energetic  executive  officer- 
heard  of  these  things,  he  immediately  ordered  the  Nicolay  Company  to  shut  off  the  water  of  the 
Scrivia  and  to  turn  the  water  from  the  Gorgento  into  their  water-mains.  This  was  not  a  long  nor 
expensive  job,  as  the  two  other  aqueducts  are  very  close  to  the  Nicolay,  but  the  company  refused,- 
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whei'eupon  the  mayor  caused  tlie  work  to  be  done,  and  had  the  cost  thereof  charged  to  the 
Nicolay  Company.  Whether  the  stopi^ing  of  the  Scrivia  water  has  checked  the  disease  in 
Genoa  or  not  is  something  of  a  conjecture.  But  one  thing  is  certain,  the  people  praised  their 
energetic  mayor  for  his  action  in  the  matter. 

In  a  dispatch  of  October  28,  1884,  the  consul  at  Genoa  informs  the  Department  of  State 
that  there  is  now  no  longer  any  cholera  in  the  city  or  province,  and  he  briefly  summarizes 
the  manner  in  which  the  authorities  fought  against  the  entrance  of  the  disease  into  Genoa, 
and  the  stubborn  contest  they  waged  until  the  scourge  was  driven  from  the  city. 

Since  the  outbreak  of  the  cholera  at  Toulon  and  Marseilles  a  continual  purification  of 
streets  and  alleys,  private  and  public  houses,  has  been  kejjt  up — the  most  powerful  disinfect- 
ants being  used  for  the  purpose — which  has  made  the  city  all  summer,  as  it  is  to-day,  one 
grand  smelling-bottle  of  burning  sulphur,  chlorine,  etc.  Impure  water,  or  supposed  to  be 
so,  was  shut  oft"  from  the  city;  stale  fruits  and  vegetables  offered  for  sale  were  seized  and 
destroyed;  this  year's  wine  crop  was  not  alloAved  to  be  brought  into  Genoa,  and  all  wine  shops 
were  forced  to  be  closed  at  8  p.  m.  daily.  The  rules  were  rigid  in  regard  to  household  cleanli- 
ness and  the  use  of  disinfectants  in  whitewash,  and  if  the  owner  of  an  establishment  heeded 
not  the  orders  of  those  in  authority,  the  work  would  still  be  performed,  and  at  the  expense  of 
the  proprietor.  To-day,  without  hesitation,  the  people  acknowledge  and  thank  their  brave 
mayor  for  it;  for,  had  not  all  these  precautions  been  taken,  Genoa  would  have  a  more  lament- 
able record  than  present  statistics  of  the  epidemic  show. 

In  a  dispatch  of  September  35,  1885,  the  consul  at  Genoa  reports  that  there  has  not  been 
a  case  of  cholera  in  this  city  since  last  year.  A  few  cases  have  been  reported  in  the  pi'ovince 
of  Genoa  during  the  last  three  weeks,  and  of  the  few  it  has  been  proven  beyond  all  doubt  that 
exposure,  filth,  and  drunkenness  played  full  as  serious  parts  with  the  victims  as  the  epidemic 
did. 

CHOLERA  IN  GENOA  AND  IN  LIGURIA,  1884. 

As  having  a  bearing  upon  the  retardation  and  beneficial  restraint  placed  uj^on  the  spread 
and  course  of  cholera  in  Northern  Italy  by  the  employment  of  the  various  more  or  less  imper- 
fect measures  including  quarantine  by  land  and  sea,  the  following  communication  by  Prof.  E. 
Maragliano  to  the  Scientific  Society  of  Genoa  March  10,  1885,  is  deemed  worthy  of  incorpora- 
tion here.  Moreover,  it  forms  an  excellent  supplement  to  the  reports  of  cholera  in  this  district 
furnished  by  the  United  States  consul: 

It  is  a  painful  story  that  I  am  going  to  lay  before  you,  one,  however,  which  may  be  full 
of  useful  instruction  if  it  be  heard  with  impartiality  and  without  prejudice  or  bias.  It  is 
entirely  based  upon  official  documents,  the  results  of  that  inquiry  which,  I  have  already  had 
the  honor  of  informiug  you  in  my  previous  communication,  I  undertook  concerning  cholera  in 
the  various  provuices  of  Italy,  aided  iu  this  lai-gely  by  the  Govesrumeiit,  which  permitted  me 
to  collect  under  its  authority  the  documents  relating  thereto.* 

As  has  been  stated,  in  the  month  of  June  of  1884,  the  unfortunate  epidemic  began  in  the 
south  of  France.  Notwithstanding  that  formerly  whenever  the  cholera  manifested  itself  in 
that  country  it  visited  us  sliortly  afterwards,  this  time  we  passed  over  the  whole  month  of 
June  and  a  great  part  of  July  without  having  any  trouljle  in  the  city  or  province  of  Genoa. 
The  first  alarming  news  reached  us  on  the  19th  of  June.  At  Savona  a  certain  Antonio  Giraldi, 
who  came  from  France  and  who  had  undergone  a  quarantine  of  five  days  in  the  lazaretto  of 
Plan  di  Latte,  arrived  at  that  station,  suddenly  attacked  with  the  disease;  he  was  taken  to  the 
lazaretto  and  died  there  after  a  few  hours'  illness.  The  authorities  of  Savona  took  all  of  the 
precalitions  suggested  by  science  and  experience;  the  patient  was  isolated  during  the  few 
hours  of  his  life,  and,  moreover,  all  precautions  were  observed  in  the  interment  of  the  cadaver; 
all  of  his  effects  were  burned.  This  first  case  was  not  followed  by  others.  On  the  22d  of  July 
notice  was  received  from  Riomaggiore  tliat  the  sanitary  physician  in  charge  there  had  reported 
to  the  communal  authorities  and  to  the  Government  the  outbreak  of  cholera  in  that  commune. 


*  The  results  of  that  official  inquiry  appear  in  Chap.  VII  in  discussing  quarantine, 
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Was  it  really  cholera?  For  myself,  I  have  no  doubt  of  it.  It  concerned  individuals  who,  as 
in  the  first  cases,  proceeded  from  infected  places  or  belonged  to  families  coming  from  France, 
I  mention  this  doubt,  however,  upon  the  nature  of  the  first  cases  at  Riomaggiore  in  order  to 
have  it  discussed,  because  it  is  the  same  sort  of  doubt  raised  by  the  first  cases  of  any  conta- 
gious and  epidemic  disease  whatever  which  makes  liead way  in  a  country. 

It  is  objected  that  the  four  persons  attacked  did  not  die.  This  objection  for  those  who  are 
not  physicians  has  some  force,  l>ut  we  physicians  know  that  this  infectious  disease  may  assume 
various  forms,  from  the  simplest,  the  so-called  choleraic  diarrhoea,  to  the  gravest,  the  so-called 
fulminant  cholera;  if  doubt  is  possible,  it  may  occur  in  those  forms  which  are  grave,  not  in 
the  slight  forms.  The  light  forms  of  cholera  have  for  us  physicians  a  characteristic  aspect 
which  differentiates  them  from  those  acute  intestinal  catarrhs  which  are  so  frequently  con- 
founded with  cholera.  In  the  latter  general  disorders  the  prostration  of  strength  and  other 
disturbances  are  always  proi^ortionate  to  the  quantity  of  substance  which  the  individual  has 
lost  by  the  alvine  discharges.  The  choleraic  diarrhoeas,  on  the  contrary,  present  a  symptoma- 
tology, especially  as  regards  the  nervous  system,  disproportionate  to  the  quantity  of  the  evacu- 
ati(jns,  so  that  we  have  individuals  who  have  had  an  insignificant  diari-hoeal  discharge  and 
yet  present  marked  disturbances  of  enervation  which  for  us  physicians  serve  as  an  index  to 
distinguish  the  infectious  diarrhoea  from  that  which  is  simply  catarrhal.  Thus,  with  patients 
who  come  to  us  with  grave  and  tumultuous  symptoms  related  to  the  digestive  canal  there 
may  be  a  doubt,  but  when  we  meet  with  subjects  who  are  troubled  with  symptoms  which  are 
slight  as  regards  the  intestinal  functions,  but  which  show  a  singular  depression  of  the  whole 
nervous  system  remaining  several  days,  as  was  the  case  with  those  of  Riomaggiore,  for  us 
physicians  doubt  is  no  longer  possible.  If  patients  do  not  die,  we  ought  to  congratulate 
ourselves. 

In  Riomaggiore  there  were,  moreover,  all  the  conditions  for  infection.  On  the  32d  of 
July  there  were  150  refugees  from  Toulon,  a  part  of  whom  returned  with  their  effects  during 
the  very  first  days,  when  there  were  no  measures  of  protection  established  at  the  frontier.  But 
another  objection  has  been  raised.  It  is  said  that  those  cases  were  not  followed  by  others,  and 
that  therefore  they  could  not  have  been  cholera.  But  this  objection  has  no  weight  with  phy- 
sicians. We  know  that  when  the  disease  is  followed  by  other  attacks  it  is  a  sign  that  the  infec- 
tious principle  has  spread  throughout  the  locality,  and  that  it  has  taken  place  by  common 
means  of  diffusion,  as  for  example  the  drinking  water.  Here,  on  the  contrary,  we  had  to  do 
with  isolated  cases  developed  in  those  families  possessing  effects  brought  from  Toulon.  The 
authorities  intervened  at  once,  and  rigorously,  on  the  first  manifestation  of  those  cases.  Who- 
ever is  acquainted  with  that  locality  and  knows  how  limited  is  its  extent  will  understand  how 
it  was  possible  to  disinfect  it  completely  and  rapidly.  The  disinfection  was  thoroughly  per- 
formed, house  by  house  and  in  all  the  public  places,  because  we  had  to  do  in  this  case  with  a 
very  small  center.  Having  applied  at  the  very  first  manifestation  of  the  disease  measures  thus 
powerful  and  energetic,  they  succeeded  in  preventing  a  general  infection. 

Such  were  the  circumstances  under  which  I  was  the  first  to  advise  the  practice  of  public 
prophylaxis  against  cholera,  a  policy  already  combated,  and  against  which  sentimentalism,  and 
I  am  willing  to  admit,  also,  the  thunders  of  rhetoric  wet^e  soon  hurled.  I  advised  isolation, 
which,  by  reason  of  the  topographical  conditions  of  the  country,  could  be  done  admirably.  It 
was  done  by  cutting  off  all  communication  with  it  except  by  pei-sons  and  things  which  were 
disinfected,  and  by  influencing  the  morale  of  the  popiilation  who  were  restive  under  the  hygi- 
enic measures  which  the  authorities  had  imposed,  and  which,  on  account  of  their  limited 
knowledge  and  small  conviction  of  their  beneficial  effects,  they  had  not  extensively  enforced. 

After  the  affair  of  Riomaggiore,  a  new  occurrence  claimed  the  attention  of  the  Ligiirians. 
On  the  30th  of  July,  in  Cairo  Montenotte,  a  part  of  Vignaroli,  the  disease  appeared  in  a  family 
in  which  there  was  a  young  woman  who  had  acted  as  nurse  in  the  south  of  France,  and  who 
upon  the  outbreak  there  of  cholera  had  returned  to  her  own  country.  She  underwent  quaran- 
tine at  Plan  di  Latte,  but  her  baggage  remained  infected.  Upon  her  arrival  home  she  gave 
some  of  her  effects  to  a  relative,  and  the  latter  was  the  first  person  attacked  with  the  disease 
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Others  were  infected  in  such,  numbers  that  in  a  population  of  about  twenty  individuals  some 
two-thirds  were  taken  with  cholera,  and  half  of  them  died.  This  was  a  matter  of  grave  imjjor- 
tance,  for  there  was  in  that  vicinity  a  camp  for  military  exercise,  with  four  thousand  soldiers, 
and  the  populous  borough  of  Cairo  Montenotte  was  adjacent  to  this  little  village.  I  did  not 
hesitate  an  instant,  in  view  of  the  toj^ographical  conditions,  which  were  wonderfully  favorable, 
to  advise  the  establishment  of  a  sanitary  cordon.  There  was  not  a  case  of  the  disease  outside 
the  cordon.  The  survivors,  after  undergoing  quarantine  and  the  burning  of  all  of  their  effects, 
were  subjected  to  disinfectant  ablutions  and  were  reclothed,  and  were  removed  to  a  distant 
locality  and  there  encamped.  Thus  was  accomplished  a  complete  cleansing  of  that  locality. 
In  Cairo  Montenotte  there  was  not  another  case. 

Thus  passed  the  first  twenty  days  of  August,  and  the  Ligurians  were  enjoying  the  hope 
based  upon  past  experience  that  the  danger  of  invasion  was  now  very  slight,  when,  on  the  22d 
of  August,  the  alarming  news  arrived  of  an  extensive  outbreak  of  cholera  in  Spezia.  The  city 
of  Spezia,  from  every  point  of  view,  was  in  an  extremely  unhappy  situation.  On  one  side  was 
the  commune  of  Riomaggiore,  in  which  there  were  considerable  numbers  of  persons  returned 
from  the  south  of  France,  among  whom,  as  we  have  seen,  some  cases  of  the  disease  existed,  and 
with  whom  there  was  frequent  and  daily  communication;  on  another  side  was  the  lazaretto  of 
Varignano,  where  large  numbers  of  individuals  returned  from  the  south  of  France  were  j)ass- 
ing  quarantine;  on  still  another  side  was  Garfagnana,  already  infected.  As  regards  the  possi- 
bility of  invasion,  the  city  of  Spezia  therefore  found  itself  in  a  very  dangerous  situation. 

From  which  direction  did  the  disease  arrive  ?  From  which  of  the  three  foci  of  infection 
did  the  infectious  germs  come  ?  This  is  a  question  which  it  is  pretty  difficult  to  answer  exactly. 
Nevertheless  I  think  that  by  a  careful  analysis  of  the  facts  we  can  arrive  at  some  quite  posi- 
tive conclusions. 

On  the  22d  of  July  a  suspected  case  of  cholera  was  reported  to  the  mayor  of  Spezia.  It 
was  in  the  person  of  a  wandering  shoemaker  who  had  been  three  days  in  the  commune  of  Rio- 
maggiore, in  the  house  of  an  individual  returned  from  Toulon — one  of  those  individuals  who 
came  on  the  23d  of  July,  suffering  with  cholera,  and  who  gave  occasion  for  the  establishment 
of  a  sanitary  cordon.  The  evening  of  the  third  day  he  returned  to  Spezia  where  he  lived.  At 
the  station  of  Riomaggiore  he  was  attacked  with  the  first  symptoms  of  tlie  disease.  Arrived 
in  Spezia  the  symptoms  became  more  severe.  He  was  seen  by  two  physicians,  who,  on  account 
of  the  symptoms  presented  by  the  patient,  did  not  hesitate  to  declare  that  they  were  treating  a 
case  gravely  susj^ected  to  be  cholera.  The  municipal  sanitary  commission  of  Spezia  accepted 
the  diagnosis  of  the  two  physicians  who  saw  the  unfortunate  shoemaker,  who  had  died  in  less 
than  eighteen  hours  from  the  first  manifestations  of  the  disease,  and  on  account  of  the  death 
the  measures  advised  were  enforced  by  the  communal  authorities.  I  arrived  in  Spezia  after 
that  person  had  already  been  interred  and  his  family  isolated.  I  received  an  account  of  the 
symptoms  of  the  disease  made  hy  the  physicians,  and  I  could  but  confirm  the  exactness  of  the 
diagnosis  of  my  colleagues.  Besides,  in  the  minds  of  the  sanitary  council  of  the  district,  which 
had  been  at  once  convened,  there  was  no  doubt. 

It  is  easy  to  understand  how  unpleasant  it  was  to  one,  upon  whom  rested  the  responsi- 
bility of  the  government  of  Spezia  at  that  critical  moment,  to  announce  to  all  Italy  that  there 
at  the  seat  of  the  first  maritime  department  of  the  kingdom  the  Asiatic  disease  had  broken  out. 
Denials  were  therefore  made.  The  nature  of  the  first  case  was  much  discussed,  and  even  such 
erroneous  opinions  were  piiblished  as  would  be  sufficient  for  me  to  deny  a  license  to  one  of  my 
pupils — erroneous  opinions  which  are  explicable,  however,  when  we  take  into  account  local 
pride  and  the  desire  to  coyer  up  lapses  which  may  have  been  made.  Of  course  a  physician 
does  not  need  to  be  told  that  a  person  seized  with  such  striking  symptoms,  which  reduce  a 
perfectly  healthy  person  to  a  cadaver  in  eighteen  hours,  may  have  died  of  invagination  of  the 
intestine.  It  was  cholera,  and  so  convinced  were  they  of  it  in  Spezia,  that  when  I  arrived 
there  I  found  the  relatives  of  the  deceased  confined  in  quarantine.  It  is  very  well  understood 
that  the  communal  authorities  at  Spezia  would  not  have  dared  to  limit  the  liberty  of  the  mem- 
bers of  the  family  of  a  poor  deceased  iDerson  were  they  not  convinced  that  they  were  dealing 
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with  a  case  wliicli  required  tlie  application  of  this  very  stringent  measure.  At  this  time,  be  it 
well  remembered,  no  case  of  cholera  had  yet  occurred  in  the  lazaretto  of  Varignana,  nor  in  the 
neighborhood  of  Garfagnana.  On  the  23d  a  new  case  occurred  at  the  island  of  Palmaria. 
Concerning  this  case,  it  is  stated  that  a  mattress  was  thrown  overboard  from  a  steamer  which 
had  transported  persons  returned  from  Pian  di  Latte,  into  tlie  water  of  the  bay,  and  wms  taken 
possession  of  by  the  person  who  was  afterward  seized  with  the  disease.  The  captain  of  the  port  of 
Spezia  treats  of  this  report  in  his  publications  and  contradicts  it,  as  he  says  that  he  carefullj^ 
sought  to  trace  this  mattress,  but  could  gain  no  information  concerning  it.  The  case  of  Pal- 
maria therefore  can  not  be  attributed  to  the  quarantine  station  at  Varignana,  but,  on  the  con- 
trary, we  must  hold  that  the  person  attacked  having  a  considerable  trade  with  Spezia  had 
there  received  the  infecting  germs. 

On  the  1st  of  August  there  was  a  second  case,  and  on  the  9th  another  case  in  Porto 
Venere,  a  part  of  Vezzano,  in  a  sailor  of  whom  it  was  not  well  known  whence  he  came  nor 
what  were  his  communications. 

In  Spezia  on  the  12th  of  August  a  second  case,  of  cholera  was  officially  reported,  and 
then  nothing  more  is  said  of  the  disease  until  the  22d  of  August,  the  day  upon  which  37  cases 
are  reported. 

Some  have  wished  to  date  the  invasion  by  the  disease  from  that  day.  One  who  has 
some  experience  with  the  manner  in  which  cholera  epidemics  are  developed  easily  understands 
that  when  a  means  of  general  diffusion,  such  as  potable  water  uniformly  distributed,  is  wanting 
it  is  impossible  to  see  the  epidemic  suddenly  break  out  with  such  a  striking  number  of  cases 
without  being  preceded  by  cases  gradually  increasing  in  number.  And,  in  truth,  the  physi- 
cians of  the  city  of  Spezia  themselves  now  admit  that  cases  of  cholera  may  have  occurred  in 
the  preceding  days  during  which  some  cases  of  sudden  death  were  reported  under  the  names 
of  sunstroke,  meningitis,  etc.  It  is  therefore  reasonable  to  believe  that  the  cholera  at  Spezia 
began  on  the  22d  of  July,  and  that  between  the  21st  of  July  and  the  22d  of  August  there  were 
cases  that  were  not  reported. 

I  am  convinced  that  neither  the  communal  authorities  nor  the  physicians  are  to  be 
blamed  for  this  hiatus.  It  is  understood  how  the  public  on  account  of  the  isolation  of  the 
first  case  were  diffident  in  calling  upon  the  physicians,  except  in  order  to  prove  the  occurrence 
of  death.  His  Majesty's  ship  Gittd  di  NapoU,  after  having  transported  to  the  lazaretto  of 
Varignana  a  large  number  of  persons  quarantined  in  Pian  di  Latte,  and  after  having  under- 
gone twenty-one  days  of  quarantine,  was,  on  the  2d  of  August,  admitted  to  free  pratique. 
On  the  evening  of  the  following  day,  one  of  the  sailors  who  went  to  Spezia  returned  with  the 
first  symptoms  of  the  disease,  and  it  is  thought  that  this  sailor  might  have  introduced  the 
cholera  into  Spezia.  But  it  should  be  remembered  that  the  shoemaker  died  on  the  22d  of  July. 
It  is  more  probable  that  the  sailor  had,  on  the  contrary,  acquired  the  disease  in  Spezia,  which 
already  existed  there  in  a  latent  form.  It  is  noted  in  fact  that  among  the  crew  of  that  ship  no 
other  case  of  cliolera  was  observed. 

The  Citta  di  Genova,  admitted  to  free  pratique  on  the  14th  of  August,  is  suspected  of 
having  brought  contaminated  clothing  to  Spezia — an  improbable  supposition,  because  it  was 
H.  M.  ship  which  had  been  subjected  to  quarantine  at  Varignana,  and  I  myself  can  testify  to 
the  scrupiilous  care  of  the  medical  director  of  the  lazaretto  in  attending  to  the  disinfection. 
Neither  can  I  admit  the  sui^position  of  the  departure  of  this  ship  from  quarantine  with  con- 
taminated effects.  There  can  be  no  possible  doubt  as  to  the  discipline  exercised  aboard  the 
ships  of  the  royal  navy.  Furthermore,  two  days  before,  on  the  12th  of  August,  already  the 
second  official  case  was  declared  in  Spezia  in  a  woman  of  whom  it  was  uncertain  whence  she 
came. 

Examining  with  impartiality  the  cases  in  Spezia  I  believe,  therefore,  that  we  can  not  admit 
that  the  infection  came  from  Varignana.  The  lazaretto  may  have  been  somewhat  dangerous, 
but  the  infection  did  not  come  from  that  side.  It  is  noteworthy,  moreover,  that  there  was  in 
the  Bay  of  Spezia  a  locality  which  stands  in  intimate  relations  with  Varignana,  the  so-called 
locality  of  Grazie,  in  which  the  faniilies  of  the  attendants  of  the  lazaretto  resided;  the  locality 
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wMcli  furnished  the  provisions,  and  with  which  the  hizaretto  was  in  frequent  communication 
by  men  and  things.  Nevertheless,  at  Grazie  there  was  not  a  case  of  cholera  whilst  the  laza- 
retto remained  open;  if  the  epidemic  could  have  come  from  the  lazaretto,  certainly  Grazie 
should  have  had  the  first  cases. 

It  is  known  how  the  disease  afflicted  unfortunate  Spezia,  which  especially  suffered  iu  the 
poor  quarters,  and  it  is  well  known  how  every  one  performed  his  duty,  and  how  the  magistrate 
of  that  commune  nobly  paid  his  debt  to  the  citizens  with  his  own  life.  You  also  know  that  at 
this  time,  unadvised  by  any  sanitary  body,  the  Government  isolated  the  city  of  Spezia  on  the 
36th  of  August. 

I  think  it  opportune  to  stop  here  for  a  moment  to  examine  the  results  of  this  cordon  from 
the  point  of  view  of  the  special  object  which  the  authorities  had  in  establishing  it. 

Several  communes  around  S}>ezia  were  in  the  course  of  time  attacked  with  the  disease, 
viz,  those  of  Lerici,  Brugnato,  Sarzana,  Ricco  del  Golfo,  Vezzano,  Borgetto,  Vara,  Folio,  and 
S.  Stefano  Magra;  but  from  all  the  detailed  rejiorts  which  I  possess  I  find  that  the  disease  was 
impoi'ted  into  all  of  these  communes  between  the  33d,  the  day  of  the  first  outbreak,  and  the 
26th  of  August,  the  day  on  which  the  cordon  was  established.  After  the  sanitary  cordon  was 
established  no  neighboring  commune  was  attacked.  The  few  communes  in  which  the  germ 
was  already  present  before  the  closure  of  the  cordon  paid  a  more  or  less  light  tribute  to  the 
disease,  but  all  the  communes  of  the  Ligurian  Riviera  remained  immune. 

It  must  be  admitted,  therefore,  as  regards  the  protection  of  the  surrounding  country, 
that  the  sanitary  cordon  rendered  good  service.  I  certainly  do  not  affirm  that  those  inclosed 
within  it  received  any  advantage  from  it.  For  those  who  are  unfortunate  enough  to  be  thus 
isolated  the  cordon  is  really  deplored;  but  here  we  enter  into  a  field,  the  nature  of  which  is 
entirely  humanitarian.  This  is  not  an  o^^portune  moment  to  discuss  such  matters,  but  it  is 
our  duty,  nevertheless,  to  examine  the  measures  adopted  from  the  stand-point  of  common 
interests — those  which  the  Government  should  especially  regard.  It  is  certain  that  a  consid- 
eration of  the  injuries  which  the  inclosed  may  suffer  should  guide  us  in  the  choice  of  precautions 
which  may  enable  iis  to  avoid  in  the  future  the  inconveniences  of  a  rigorous  isolation.  And 
this  end  I  believe  it  may  be  possible  to  reach  by  means  of  those  measures  which  have  been 
mentioned  in  the  preceding  communication,  and  which  it  is  not  necessary  to  repeat  here.  At 
any  rate,  it  is  certain  that  the  large  focus  of  Spezia  did  not  cause  any  damage  to  our  city 
(Genoa). 

It  is  very  true  that  on  the  30th  of  August  Genoa  was  suddenly  invaded,  when  there  were 
3  cases  of  the  disease  discovered  in  the  suburbs;  nor  in  this  case  is  the  suspicion  unfounded 
that  the  germs  may  have  been  imported  by  a  refugee  from  Spezia,  before  departure  from  that 
city  was  prohibited.  However,  the  energetic  measures  adopted  by  our  communal  authorities 
succeeded  in  extinguishing  that  focus  if  it  existed,  and  confidence  again  returned  to  our  people, 
engendered  by  those  hygienists  who  admit  that  the  morbid  germ  may  arrive  after  it  has  passed 
the  frontier,  but  who  affirm  that,  if  a  locality  be  f oimd  in  good  hygienic  condition,  it  is  possi- 
ble to  extinguish  the  disease  in  the  beginning. 

Notwithstanding  so  much  carefulness  and  confidence,  the  disease  insidiously  invaded  our 
city.  On  the  14th  of  September,  in  the  borough  of  Busalla,  there  was  a  case  of  cholera,  which 
was  followed  by  others.  Thus,  on  the  15th  of  September,  there  was  a  second;  on  the  16th,  a 
third;  on  the  17th  there  were  3;  on  the  19th  4,  and  so  on,  until  in  a  few  days  among  140,000 
inhabitants  there  occurred  61  cases  of  the  disease.  How  was  the  disease  imported  ?  When 
there  already  existed  foci  of  infection  in  the  provinces  of  Cuneo  and  Turin,  and  travelers  were 
in  constant  communication  with  Busalla  by  the  railway  trains,  the  tracing  of  the  arrival  of 
the  germs  with  exactness  was  not  possible.  It  should  be  mentioned  also  that  the  afflux  of 
workmen  from  various  parts  of  Italy  may  have  played  a  part  — workmen  who,  as  a  mayor 
writes,  were  rejected  before  the  issuing  of  the  Morana  circular,  unless  they  came  from  un- 
infected localities.  After  the  publication  of  this  circular,  very  falsely  interpreted  indeed,  pre- 
cautions were  no  longer  taken,  and  the  outbreak  of  the  disease  coincided  with  the  arrival  of 
new  workmen. 
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The  epidemic  of  Busalla  increased  in  intensity  during  the  following  days,  whilst  the  first 
confirmed  case  of  cholera  occurred  in  our  city  on  the  31st  of  September.  The  curve  of  the 
epidemic  here  rapidly  reached  its  height,  for  on  the  fifth  day  we  had  54  cases.  The  manner 
in  which  this  unexpected  invasion  came  distinguishes  it  markedly  from  those  which  we  have 
sufi:ered  at  other  times. 

The  rapid  increase  of  the  epidemic  is  noteworthy  in  that  it  reached  its  acme  on  the  seventh 
day.  In  1835,  on  the  contrary,  the  greatest  number  of  cases  occurred  on  the  twenty-seventh 
day;  in  1837,  on  the  thirty-third;  in  1846,  on  the  seventy-sixth;  in  1854,  on  the  forty-eighth; 
in  1857,  on  the  seventy-third;  in  1866,  on  the  thirty-seventh;  in  1867,  on  the  seventy-eighth; 
in  1873,  on  the  sixtieth  day.  In  this  epidemic  (1884)  we  had  the  acme  of  the  curve  on  the 
seventh  day,  with  64  cases.  Now,  it  is  evident  that  this  rapid  mode  of  ascent  is  in  contrast 
with  the  curves  of  the  previous  epidemics.  But  another  circumstance  which  is  remarkable 
is  that  the  disease  appeared  everywhere.  In  the  previous  invasions  we  saw  foci  of  infection 
form  here  and  there,  and  the  disease  radiate  from  them  —  foci  which  existed  in  the  localities 
where  the  population  is  more  dense  and  Avhere  the  conditions  of  life  are  more  deplorable.  But 
this  time  it  was  quite  the  contrary.  The  disease  during  the  first  days  not  only  attacked  indif- 
ferently the  poorest  and  the  richest  quarters,  but  it  was  also  singularly  disseminated  through- 
out the  whole  city.  By  marking  upon  a  map  of  Genoa  the  location  of  the  first  300  cases  of 
cholera,  the  extension  of  the  disease  from  the  extreme  western  to  the  extreme  eastern  part  of 
the  city  will  be  seen  at  a  glance.  We  find  that  in  the  penal  Bagno  di  S.  Giuliano,  an  isolated 
place  where  the  prisoners  are  kept  in  the  strictest  confinement,  there  were  5  cases  in  the  first 
five  days  of  the  epidemic;  and  at  the  same  time  the  disease  made  headway  upon  the  heights  of 
S.  Benigno  at  80  meters  above  the  level  of  the  sea.  Meantime,  there  were  attacks  in  every  part 
of  the  city,  without  distinction  of  the  density  of  population,  or  of  social  status,  or  of  hygienic 
conditions  and  precautions.  It  is  sufficient  to  state  that  the  attacks  were  so  disseminated  that 
the  first  300  cases  were  found  scattered  along  one  hundred  and  fifty-eight  different  streets  of  the 
city.  Having  seen  and  apj^reciated  these  facts,  we,  who  possessed  the  knowledge  that  there  had 
occui'red  here  in  Genoa  no  cases  of  ti'ichinosis  {verminazione),  of  insolation,  or  meningitis  to 
mask  the  true  nature  of  the  mortality — we,  who  personally  saw  the  cases,  and  could  prove 
that  in  the  preceding  days  the  ordinary  mortality  had  much  decreased,  and  who  saw  the  dis- 
ease break  out  suddenly  and  attack  without  distinction  of  social  class  or  of  hygienic  condi- 
tions, in  violation  of  every  law  of  the  spread  of  the  disease  up  to  that  time  recognized,  were 
obliged  to  admit  that  the  action  of  a  cause  capable  of  propagating  the.  disease  indifferently 
throughout  every  part  of  the  city  had  intervened. 

Just  here  I  will  allow  myself  a  digression  of  a  purely  scientific  nature  concerning  the 
etiology  of  cholera,  which,  as  I  believe,  is  involved  in  this  ej^idemic.  It  is  in  these  times 
admitted  that  drinking  water  may  be  made  the  vehicle  of  infective  germs.  We  know,  for 
example,  that  epidemics  of  measles  (morbillo),  of  scarlatina,  of  typhoid  fever,  may  be  justly 
imputed  to  contaminated  drinking  water;  and  if  we  consult  the  treatises  on  pathology  of  ten 
or  twenty  years  ago,  although  at  that  period  they  did  not  have  any  exact  knowledge  of  the 
pathogenic  power  of  micro-organisms,  we  find  it  recommended  to  boil  the  water  in  times  of 
epidemics,  in  order  to  destroy  the  more  morbific  germs  which  those  pathologists  held  might 
possibly  exist  in  the  water.  Lebert,  whose  ability  no  one  will  question,  in  his  monograph  on 
cholera,  published  twenty  years  ago,  in  fact  advises  boiling  water  during  the  epidemic.  The 
hygie  (lists,  more  especially  as  regards  cholera,  took  occasion  to  collect  many  instances  of  the 
importance  of  the  role  which  water  may  play  in  the  spread  of  this  disease,  and  Marey,  who, 
during  the  leisure  moments  which  his  physiological  studies  left  him,  occtijjied  himself  with 
this  subject,  has  communicated  to  the  Academy  of  Medicine  at  Paris  a  series  of  facts  collected 
by  him,  which  prove  it  in  a  very  positive  manner  of  several  cities  in  England,  especially 
London,  as  well  as  of  some  cities  in  France. 

The  possibility  of  the  diffusion  of  the  disease  by  means  of  the  drinking  water,  already 
suspected  by  the  earlier  pathologists,  and  already  demonstrated  by  many  facts  collected  by 
Marey,  to-day  acquires  a  greater  importance  through  the  discovery  by  Koch  of  the  cholera 
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bacillus.  I  must  premise  here,  that  any  water  whatever  may  become  susceptible  of  infection, 
and  that  there  is  no  longer  any  diifereuce  between  good  water  and  bad  water  in  respect  to  this 
possibility.  The  best  water  may,  unfortunately,  become  infected,  just  as  the  most  robust  person 
may  be  infected  with  cholera;  and,  on  the  other  hand,  it  Avould  be  absurd  to  believe  that  a  good 
water  must  be  always  bad  because  it  has  been  once  infected,  for  any  water  may  l^e  infected 
only  transitorily.  The  cause  of  contamination  being  past,  the  water  may  again  acquire  those 
qualities  which  place  it  among  the  best.  I  think  it  proper  to  make  this  statement  because  it 
should  be  well  understood  that  those  who  hold  this  scientific  opinion,  that  drinking  water  can 
be  the  vehicle  of  infection,  do  not  believe  that  this  property  is  permanent,  but,  on  the  contrary, 
that  it  is  accidental  and  due  to  special  and  transitory  conditions. 

Given  the  fact  of  the  possibility  of  a  cholera  infection  through  the  drinking  water,  and 
remembering  the  fact  that  in  Genoa  a  large  portion  of  the  potable  water  is  supplied  by  the 
Scrivia,  it  was  reasonable  to  suspect  a  possible  connection  between  the  first  outbreak  of 
the  disease  at  Busalla  and  the  rapid  and  extensive  diffusion  of  the  cholera  in  our  city  by 
means  of  drinking  water  derived  from  the  Scrivia.  In  estimating  this  possibility,  we 
should  remember  that  in  Genoa  the  drinking  water  is  furnished  by  three  aqueducts — by  the 
Civic,  by  the  Galliera,  and  by  the  Nicolay.  The  Nicolay  aqueduct  furnishes  a  less  quantity 
than  that  which  is  supplied  by  the  other  two  taken  together.  Now,  on  account  of  the 
suspicion  of  a  possible  connection  by  means  of  the  Nicolay  aqueduct  between  the  appearance- 
of  the  cholera  in  Busalla  and  its  rapid  and  irregular  difi:usion  in  our  city,  investigations 
were  made  as  to  the  kind  of  drinking  water  used  by  the  persons  first  attacked.  Among 
the  first  50  cases  of  cholera  in  our  city  we  found  44  in  persons  living  in  houses  supi^lied 
with  Nicolay  water ;  only  two  persons  living  in  houses  supplied  by  the  Civic  aqueduct.  Of 
the  50  succeeding  cases,  we  still  find  43  dwelling  in  houses  supplied  with  Nicolay  water.  In 
the  third  group  of  50  cases,  again,  we  find  45  in  houses  furnished  with  Nicolay  water.  In 
fact,  this  proportion  continues  in  such  a  manner  that  of  the  first  300  cases  we  find  that  93.10 
per  cent,  of  the  attacked  are  persons  inhabiting  houses  in  which  the  Nicolay  water  is  distrib- 
uted, and  that  less  than  7  per  cent,  were  using  other  water. 

Of  this  class  of  facts  we  find  still  other  very  striking  examples.  It  is  notorious  that  the 
poor-house  is  a  very  crowded  center.  Scarcely  had  the  cases  of  Busalla  been  heard  of  when 
the  governing  authorities  of  that  institution  at  once  cut  oif  the  Nicolay  water  which  supplied 
it,  and  not  a  case  of  cholera  was  met  with  in  the  numerous  population  of  that  institution. 

It  is  well  known  that  near  the  station  of  the  Western  Railway  there  is  a  street  called 
via  Bianchetti.  On  the  right-hand  side  of  Bianchetti  street  the  houses  are  served  with 
Nicolay  water,  and  on  the  left-hand  different  water.  In  the  houses  on  the  right,  there  were 
cases  of  cholera  ;  in  those  on  the  left  there  was  not  a  case. 

There  is  still  another  fact  already  mentioned,  viz,  that  5  cases  of  cholera  appeared 
within  five  days  in  the  penal  Bagno  di  S.  Giuliano.  Up  to  that  time  they  had  used  the  Nico- 
lay water  for  drinking  j)ui'poses. 

We  see,  moreover,  that  the  disease  breaks  out  and  is  rapidly  disseminated  in  all  the 
communes  in  the  neighborhood  of  Genoa  which  are  supplied  with  drinking  water  by  the 
Scrivia :  only  one  of  them,  Pegli,  escapes.  The  suspicion  was  therefore  regarded  as  well 
founded. 

The  Nicolay  aqueduct  obtains  its  water  at  a  point  where  the  river  Scrivia  receives  a 
tributary  stream  in  which  the  clothing  of  the  cholera  cases  in  Busalla  was  washed.  You  know 
that  our  municipal  authorities  were  ap]3rised  of  all  these  circumstances  and  that  they  called 
the  attention  of  the  sanitary  commission  of  our  commune  to  this  singular  coincidence  of  facts. 
That  commission  advised  the  mayor  to  prevent  for  a  while  the  Nicolay  water  from  entering 
our  city.  The  suspension  of  the  supply  of  this  water  was  accomplished  between  the  28th  and 
29th  of  September.  During  the  two  succeeding  days  the  curve  of  the  epidemic  still  went  up, 
but  then  precipitously  descended.  On  the  2d  of  October,  from  G4  cases  there  were  not  more 
than  30  ;  from  the  2d  to  the  6th,  the  number  oscillated  below  22  ;  on  the  7th  it  fell  below  20, 
after  the  9th  it  did  not  reach  10  cases,  and  from  the  10th  of  October  the  epidemic  may  be  said 
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to  have  ceased.  There  were,  however,  for  ten  days,  some  isolated  cases  in  small  number. 
Between  the  first  case,  on  the  20th  of  September,  and  the  last,  counting  all,  we  see  that  the  dis- 
ease did  not  last  more  than  thirty  days,  and  that  the  real  epidemic  did  not  continue  longer 
than  twenty  days. 

In  Genoa  the  epidemic  of  1835,  on  the  contrary,  lasted  seventy-four  days;  that  of  1836, 
one  hundred  and  twelve  days;  that  of  1854,  one  hundred  and  forty-six  days;  that  of  1855, 
one  hundred  and  sixty-eight  days;  that  of  1866,  seventj^-nine  days;  that  of  1867,  one  hundred 
and  forty-five  days;  that  of  1873,  one  hundred  and  twenty-seven  days.  The  duration  of  the 
last  epidemic  (1884)  was  only  twenty  days.  We  see  the  curve  of  the  epidemic  suddenly  fall 
two  days  after  the  introduction  of  the  Nicolay  water  into  our  city  is  prohibited.  (See  the 
graphic  chart  constructed  from  the  statistics  of  cholera  in  BuSalla  and  Genoa,  in  relation  to 
the  cutting  ofi"  of  the  Nicolay  water. ) 

When  we  consider  the  special  manner  in  which  the  epidemic  spread  among  us,  we  are 
obliged  to  hold  the  conclusions  of  Marey  as  exact,  and  that  the  experience  of  Genoa  furnishes 
an  important  contribution  to  the  scientific  doctrine  of  the  possibility  of  the  diffusion  of 
cholera  by  means  of  drinking  water — a  contribution  all  the  more  important,  as  it  concerns 
water  flowing  in  metallic  pipes,  and  therefore  not  subject  to  some  of  the  objections  made  by 
Pettenkofer,  who  believes  that  drinking  water  is  not  ca]3able  of  spreading  cholera,  but  that  the 
disease  depends  upon  the  level  of  the  ground-water  and  the  state  of  moisture  of  the  subsoil. 
In  our  case,  therefore,  the  objections  of  the  localistic  school  of  Pettenkofer  fall.  The  experi- 
ence of  Genoa,  therefore,  assumes  a  very  great  scientific  importance  on  account  of  the  proof  of 
the  marked  decrease  of  the  epidemic  after  the  act  which  the  chief  magistrate  of  the  commune 
had  the  courage  to  perform. 

Besides  Busalla  and  Genoa,  some  twenty-four  other  communes  in  our  neighboidiood 
were  attacked.  Among  them  I  will  name  only  those  which  most  severely  suffered:  Sampierd- 
arena  Mignanego,  Pontedecimo,  Sestri  Ponente,  and  Apparizione. 

Gentlemen,  the  invasion  by  cholera  of  our  peninsula,  according  to  the  analysis  of  the 
details,  may  furnish  us  with  further  useful  information.  Above  all,  it  demonstrates  to  us  that 
the  fatalism  upon  which  so  many  rest  after  the  germs  of  the  disease  have  penetrated  a  country, 
is  not  justifiable.  The  experiences  in  our  own  province  prove  that  it  is  not  only  useful,  but 
indeed  necessary  to  work,  and  work  vigorously;  that  when  there  stand  at  the  head  of  the  pro- 
vincial administration  officials  with  firm  hands,  who  have  the  intelligence  to  follow  the  technical 
advice  of  competent  bodies,  much  can  be  done.  That  it  is  possible  to  extinguish  foci  of  infec- 
tion is  shown  by  the  examples  of  Cairo  Montenotte  and  Riomaggiore;  that  it  is  possible  also  to 
render  very  dangerous  foci  harmless  to  a  great  extent,  was  proven  in  the  case  of  Spezia.  It 
teaches  us,  in  fine,  how  it  may  be  possible  to  check  the  spread  of  the  disease  from  country 
to  country  by  stringent  measures  conscientiously  adopted,  and  based,  not  alone  upon  theo- 
retical conceptions,  but  upon  jDractical  experience.  What  we  have  seen  of  the  epidemic  in 
our  province  demonstrates  to  us  that,  aside  from  the  course  pursued  by  the  general  Gov- 
ernment, the  action  of  the  communal  authorities  may  be  most  useful  in  extinguishing  foci 
in  process  of  formation.  I  could  mention  not  a  few  commimes  of  our  province  in  which  the 
disease  was  suddenly  stamped  out,  thanks  to  the  energetic  measures  enforced  for  the  destruc- 
tion of  the  germs  which  had  chanced  to  enter  them.  Furthermore,  the  action  of  the  communal 
authorities  has  shown  us  that  in  communes  which  can  not  be  regarded  as  models  of  hygiene, 
it  is  possible  to  prevent  the  disease  from  entering  and  spreading. 

A  brilliant  proof  of  how  much  can  be  done  is  furnished  by  Genoa.  Whatever  may  have 
been  the  means  of  introduction,  the  infective  material  was  widely  spread  throughout  our  city. 
It  must  also  be  admitted  that  the  multiplication  and  spread  of  the  infection  was  stopped  by  such 
a  series  of  preventive  measures  that  had  they  not  been  enforced,  the  cutting  off  of  the  Nicolay 
water  (granting  that  this  was  the  vehicle  of  the  infective  germs)  would  certainly  not  have 
sixfficed.  The  infective  germs,  once  introduced,  would  have  found  very  favorable  soil  for  their 
propagation  had  not  the  two  cardinal  measures  been  enforced,  viz,  rigorous,  constant,  contin- 
uous isolation  of  the  cases  of  cholera,  and  at  the  same  time  the  most  thorough  disinfection. 


CHOLERA  IN  EUROPE  AND  INDIA. 


103 


It  is  advantageous  to  organize  sanitary  assistance  for  the  benefit  of  tlie  attacked,  but  it 
should  be  remembered  tliat  measures  of  assistance  are  never  wanting  in  a  large  city.  If,  how- 
ever, it  should  become  necessary  for  the  authorities  to  choose  between  two  things,  it  is  better 
to  select  that  which  is  likely  to  protect  the  vast  majority  of  the  inhabitants  still  remaining 
healthy,  and  adopt  those  measures  which  will  j^revent  the  sick  from  infecting  the  well.  It  is 
humanitarian,  it  is  beautiful,  it  is  sublime,  to  assist  the  poor  patients;  but,  above  all,  it  is  the 
bouuden  duty  of  him  who  has  the  care  of  the  jjublic  health  to  prevent  the  sick  from  harming 
the  well.  And  this  duty  we  ought  to  remember  was  keenly  appreciated  by  all  the  authorities 
of  Genoa.  The  patients  and  their  families  were  constantly  and  continuously  isolated,  and  I 
believe  that  next  to  the  cutting  off  of  the  water  we  owe  it  to  this  measure  that  the  epidemic 
entirely  ceased.  Genoa  shows  in  a  very  clear  manner  how  much  one  hand,  safely  guided  by  a 
sense  of  duty,  can  do  in  the  interest  of  public  health.  Our  experience  proves  one  thing  more, 
gentlemen.  It  demonstrates  how  much  damage  unwisely-governed,  neighboring  rural  towns 
can  cause  a  large  city.  We  have  seen  the  carelessness  o£  a  rural  mayor,  or  the  folly  of  an 
ignorant  municipal  body  of  a  little  neighboring  village  responsible  for  the  infection  of  great 
cities  and  important  centers  in  Italy  which  had  spent  vast  sums  for  their  protection.  The 
attention  of  the  administrative  authorities  of  all  large  cities  should  be  called  to  this  fact.  This 
is  a  question  to  which  another  very  important  one  is  related,  viz,  that  of  the  organization  of 
the  whole  sanitary  service  of  a  great  Government,  which  can  never  efficiently  act  if  this  service 
is  not  intrusted  to  a  body  of  competent  professional  persons  located  throughout  the  whole 
country.  When  those  measures  which  are  necessarily  of  slow  action  can  not  be  taken  it  is  cer- 
tainly incumbent  upon  the  j)rovincial  council  to  observe  the  greater  caution  in  jDreventing  the 
rui'al  towns  in  the  neighborhood  of  large  cities  from  ultimately  becoming  sources  of  danger. 
If  at  Busalla,  for  example,  the  clothing  had  been  washed  in  public  lavatories,  instead  of  in  the 
stream,  perhaps  Genoa  would  have  escaped,  a  considerable  number  of  lives  been  preserved, 
•    and  the  expenditure  of  vast  sums  of  money  been  spared. 

THE  OUTBREAK  AND  COURSE  OF  CHOLERA  IN  NAPLES  IN  1884:.* 

At  the  time  of  and  during  the  eaidy  period  of  the  cholera  in  Marseilles  there  were  in  that 
city  a  number  of  Italians,  among  whom  were  many  sailors.  During  the  latter  part  of  July 
about  fifteen  of  these  sailors  sailed  from  Marseilles  and  landed  at  Naples.  At  the  time  of  land- 
ing their  presence  was  unknown  to  the  municipal  authorities  in  this  city.  They  took  up  their 
abode  in  the  strada  di  Porto,  where  they  passed  one  night,  after  which  they  were  discovered, 
sent  back  to  their  ship,  and  left  as  supposed  for  Palermo.  Their  stay  was  sufficient,  it  is 
thought,  to  sow  the  germs  of  the  disease  in  that  portion  of  the  city  where  they  remained  for 
the  single  night. 

About  August  2  the  first  case  of  cholera  was  recorded  in  Naples  for  the  year  1884,  and  the 
patient  was  removed  to  the  Gonecchia  Hospital,  where  he  subsequently  died.  From  that  day 
the  disease  made  gi-adual  progress,  of  which  there  was  no  official  report,  the  existence  of  the 
cases  being  published  by  the  newspapers  in  a  desult(^ry  Avay,  no  particular  importance  being- 
attached  to  them,  seemingly.  It  was  said  that  the  cases  were  sporadic,  and  that  the  disease 
woidd  not  spread,  it  being  too  late  in  the  season.  On  the  other  hand  there  were  tiiose  who 
said  that  one  of  two  things  might  be  expected— either  that  the  disease  would  be  sinotliered  for 
the  time  being,  to  break  out  with  renewed  force  in  May,  1885,  or  that  a  gradual  increase  of 
cases,  followed  by  an  outbreak  similar  to  that  of  1836-37,  might  be  looked  for. 

At  last,  on  August  23,  the  disease  manifested  itself  in  a  decided  and  unequivocal  manner. 
The  apparent  indiffierence  on  the  part  of  the  municipal  authorities  to  the  cases  occurring 
prior  to  that  date  was  changed  to  the  greatest  activity  and  anxiety.  That  portion  of  the  city 
first  exposed  to  the  spread  of  the  disease  was  the  Porto.  From  there  it  rapidly  extended  to 
the  Mercato.  Pendino,  and  Vicaria,  the  first  of  which  sections  rapidly  outstripped  tlie  Porto 
in  the  number  of  cases  and  deaths  occurring  therein,  and  maintained  the  foremost  position 
dui'ing  the  period  of  the  pestilence. 


*  Report  of  U.  S.  consul,  September  22,  1884, 
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THE  SANITARY  CONDITION. 

The  sanitary  condition  of  the  city  of  Naples,  although  good  in  some  respects,  is  rendered 
uncertain  when  the  outbreak  of  any  disease  is  imminent  whicli  may  be  intensified  by  bad 
drainage. 

It  is  idle  to  attempt  to  conceal  the  fact  that  the  larger  portion  of  this  city  is  sadly  deficient 
in  proper  drainage.  The  lower  classes  of  the  people  are  not  cleanly,  and  their  personal  habits 
are  such  as  to  shock  ordinary  sensitive  natures.  When  one  goes  beyond  the  limits  of  the 
wealthier  sections  of  the  city  into  those  inhabited  by  the  poor  and  laboring  classes,  this  is  strik- 
ingly manifested.  The  homes  of  the  poor  are  wretched  in  the  extreme,  and  it  does  not  seem 
-  possible  that  anything  like  happiness  or  domestic  comfort  can  exist  among  those  dwelling  in 
them. 

The  city  of  Naples  is  divided  into  twelve  sections  or  districts,  four  of  which,  viz,  the  Mer- 
cato,  Pendino,  Vicaria,  and  Porto,  have  been  those  in  which  the  disease  has  worked  the  greatest 
ravages.  There  were  some  days  during  the  early  part  of  its  course  when  the  better  quarters  of 
the  city,  the  San  Ferdinando  and  Chiaja,  were  free  from  it,  and  when  it  was.  hoped  that  at  least 
these  sections  would  escape  the  cholera,  but  later  all  the  sections  of  the  city  became  infected. 
From  these  latter-named  sections,  and  many  others,  the  exodus  of  inhabitants  was  very  great, 
estimated  during  the  early  days  of  the  epidemic  at  between  50,000  and  60,000  pterson?.  The 
paths  of  these  refugees  lay  north  toward  Rome,  Bologna,  and  Florence;  south  toward  Cala- 
bria, Castellamare,  Vico  Equense,  Meta,  and  Sorrento;  and  east  toward  Foggia.  Those  persons 
who  were  left  in  the  city  of  Naples  were  of  the  poorer  classes,  the  tradespeople,  those  in  the 
employ  of  the  various  deijartments  of  the  Government  service,  and  the  employees  of  private 
business  houses,  soldiers  and  seamen,  and  those  entirely  dependent  for  their  support  upon 
their  daily  work.  The  battle-ground  of  the  physicians  was  the  four  sections  already  named , 
viz,  the  Mercato,  Porto,  Pendino,  and  Vicaria.  These  quarters  are  distinctively  old  Naples, 
composed  of  high,  overhanging  buildings,  into  which  the  direct  rays  of  the  sun  rarely  penetrate 
in  summer  and  never  in  winter,  containing  a  population  of  about  350,000,  where  the  streets 
are  so  narrow  that  one  of  the  small  Neapolitan  one-horse  carriages  can  not  penetrate  them,  and 
where  the  foot-passengers  pass  each  other  with  difficulty,  many  of  which  streets  are  unpaved 
and  even  damp  and  foul-smelling.  In  cellar-like  rooms,  some  on  a  level  with  the  street,  and 
others  many  steps  below,  live  thousands  of  the  poor  of  the  city,  huddled  together,  ten  or  fifteen 
in  a  single  room,  without  distinction  of  age  or  sex,  and  subsisting  upon  food  of  the  most  mis- 
erable and  unnutritious  quality.  The  air  of  these  habitations  is  admitted  by  the  door,  and  by  a 
small  hole  in  the  wall  serving  as  a  window. 

They  live  almost  entirely  upon  cheap  fruit,  bread,  and  fish,  which  food  lacks  the  elements 
necessary  to  give  them  power  to  resist  the  strain  produced  upon  their  enfeebled  systems  by 
the  cholera.  In  addition  to  this  they  indulge  in  large  quantities  of  poor  wine,  which  itself 
has  a  tendency  to  cause  in  them  a  condition  favorable  to  the  development  of  the  disease. 

COURSE  OP  THE  EPIDEMIC  OF  1884. 

On  the  2d  day  of  September,  the  municipal  authorities  began  the  publication  of  three  ofii- 
cial  bulletins:  the  first,  of  cases  and  deaths  from  4  p.  m.  to  2  a.  m. ;  the  second,  from  2  a.  m. 
to  10  a.  m. ;  the  third,  from  10  a.  m.  to  4  p.  m.  A  list  of  fresh  cases  was  thus  given  three 
times  a  day;  also  a  list  of  deaths  occurring  among  those  cases  in  each  bulletin,  and  among  the 
cases  published  in  the  previous  bulletin. 

The  bulletins  for  the  first  twenty-four  hours  showed  127  fresh  cases  and  65  deaths.  On 
the  11th  day  of  September  the  highest  point  was  reached,  the  bulletin  for  the  twenty-four 
hours  ending  at  4  o'clock  d.  m.  on  that  day  giving  949  fresh  cases  and  357  deaths.  This  was 
followed  by  848  fresh  cases  and  386  deaths  on  the  12th,  and  693  fresh  cases  and  231  deaths  on 
the  13th,  from  which  date  there  was  a  gradual  decrease  both  in  cases  and  deaths. 

On  September  22  the  cases  had  fallen  to  305  and  the  deaths  to  97  within  the  period  of 
twenty-four  hours.  The  sudden  increase  in  the  cases  and  deaths  on  the  11th,  12th,  and  13th 
of  September,  over  what  they  had  been  previous  to  those  days,  is  due  to  three  causes. 
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Monday,  September  8,  Tuesday,  September  9,  Wednesday,  September  10,  and  Thursday, 
September  11,  were  quite  cool  tbough  clear  days.  Friday,  September  12,  and  Saturday,  Sep- 
tember 13,  were  very  chilly,  stormy  days.  The  wind  was  very  high  and  cool,  and  the  rain  fell 
in  torrents  at  Naples.  For  the  sudden  chill  that  then  fell  upon  the  city  the  people  were  totally 
unprepared.  Some  of  them  were  homeless,  and  others  lived  in  habitations  already  cold  and 
damp,  and  were  unprovided  with  warm  coverings  and  clothing.  This  class  was  stricken  down 
by  the  hundreds.  Warm,  dry,  and  sunshiny  weather  was  prayed  for  as  being  the  only  means 
effectual  to  reduce  the  number  of  cases  and  deaths;  but  it  was  not  until  Monday,  September 
15,  that  the  weather  cleared  and  that  the  sun  once  more  shone  forth  in  a  cloudless  sky. 

Another  potent  cause  of  increase  was  the  feast  of  the  Piedigrotta,  falling  on  the  night  of 
September  7  and  the  day  and  night  of  September  8.  In  1883,  this  bacchanalian  fete  was  cele- 
brated beyond  the  limits  of  reason,  by  the  unlimited  consumption  of  fruit,  indigestible  food, 
and  poor  wine.  In  1884,  the  municipal  authorities  forbade  the  celebration,  but  it  was  found 
impossible  to  restrain  the  people  entirely.  The  fete  was  celebrated  to  a  certain  extent  in  the 
orthodox  manner,  the  result  of  Avhich  will  be  seen  in  the  number  of  cases  and  deaths  of  Sep- 
tember 11,  12,  and  13. 

The  third  cause  of  the  rapid  increase  of  cases  and  high  death-rate  was  the  fear  of  and 
animosity  felt  toward  the  physicians  by  the  families  and  friends  of  the  patients,  who  believed 
that  they  were  being  ptasoned  by  the  order  of  the  Government,  already  wearied  of  the  large 
numbers  of  the  poor  in  Naples.  The  result  was  that  the  cases  were  either  hidden  from  the 
authorities  imtil  aid  came  too  late,  or,  if  discovered,  the  people  resisted  the  efforts  of  the  phy- 
sicians with  force  and  violence. 

In  addition  to  this  it  may  be  said  that  there  were  many  cases  not  reported  to  the  authori- 
I  ties  until  after  death  had  ensued,  before  which  time  distribution  had  been  made  of  the  effects 
of  the  deceased  among  his  family  and  friends,  a  fruitful  source  of  the  propagation  of  the  dis- 
ease. 

It  has  been  found  impossible  to  obtain  a  correct  list  of  the  number  of  cases  and  deaths 
from  the  commencement  of  the  outbreak  to  September  22,  1888;  but  approximately  it  may  be 
said  that  over  9,000  persons  have  been  attacked  by  the  cholera  in  Naples  in  1884,  GO  per  cent, 
of  whom  have  died. 

PREVENTIVE  MEASURES. 

Concerning  quarantine,  the  general  opinion  is  that  by  sea  it  may  give  a  certain  immunity 
from  the  disease  if  rigorously  applied,  and  in  many  of  the  past  epidemics  the  best  results  have 
been  obtained.  No  absolute  value  can  be  given  to  the  quarantine  by  land  and  the  sanitary 
cordons,  and  it  is  said  that,  as  far  as  the  latter  are  concerned,  they  are  only  successful  in  those 
localities  where  the  population  is  small  and  where  the  ways  of  communication  are  few  and  easy 
to  be  guarded.  As  for  fumigation,  it  is  affirmed  that  in  order  to  be  effectual  in  destroying  the 
germs  of  cholera  the  vapors  of  chlorine  or  sulphur  must  be  so  strong  as  to  be  destructive  to 
human  life.  The  means  deemed  to  be  the  most  effectual  in  preventing  the  spread  of  the  dis- 
ease are  the  removal  of  the  healthy  from  the  infected  districts;  the  absolute  isolation  of  the 
houses  in  which  the  cases  occur;  the  transportation  of  the  sick  to  a  lazaretto  of  wood,  capable 
of  removal,  disinfection,  or  burning,  which  lazaretto  shall  have  already  been  prepared  for  the 
reception  of  the  sick.  The  same  is  said  of  those  brought  into  quarantine,  namely,  that  the 
recent  arrivals  shall  be  kept  separate  from  those  having  first  come,  and  furthermore,  that  the 
lazaretto  shall  be  located  in  the  lower  and  not  higher  places,  in  order  that  there  may  be  no  infil- 
tration into  the  healthy  quarters. 

A  disinfecting  agent  strongly  recommended  and  in  use  here  is  a  solution  of  bichloride  of 
mercury  (1  to  1,000)  to  be  thrown  upon  the  dejecta.    Another  is  the  following: 

Grains.  Grains. 

Sulphate  of  copper   50  I  Carbolic  acid   10 

Corrosive  sublimate   1  |  Water   1  000 

For  disinfection  in  gross,  great  use  is  made  of  a  saturated  solution  of  sulphate  of  iron,  to 
which  may  succeed  the  use  of  carbolic  acid,  both  of  which  should  be  employed  daily  during 
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the  period  of  the  epidemic.  It  is  strongly  advised  that  all  linen,  clothing,  bedding,  etc.,  used 
during  the  sickness  shall  be  burned  in  preference  to  disinfection,  and  that  all  earthen  and  glass 
ware  used  during  the  sickness  should  be  immersed  in  chloride  of  lime  and  water  and  then 
washed  in  acidulated  water.  Metal  ware  should  remain  for  half  an  hour  in  boiling  salt  water 
(water  100  parts,  salt  40  parts). 

Considering  the  intensity  of  the  epidemic  in  Naples,  it  seems  remarkable  that  the  adjacent 
towns  have  not  suffered  more  severely,  and  especially  inasmuch  as  there  has  been  no  quaran- 
tine on  the  mainland,  i.  e. ,  between  the  provincial  towns.  Between  Naples  and  Sorrento  there 
are  ten  towns  of  considerable  importance,  four  of  which  lie  within  the  jurisdiction  of  this  con- 
sulate, the  rest  under  that  of  Castellamare.  The  former  are  San  Oiovanni  a  Teduccio,  Portici, 
Resina,  and  Torre  del  Greco;  the  latter  are  Torre  Annunciata,  Castellamare,  Vico  Equense, 
Meta,  Piano  di  Sorrento,  and  finally  we  have  Sorrento.  All  of  these  towns  have  suffered  in 
a  greater  or  less  degree,  those  most  conspicuous  being  Torre  Annunciata,  San  Giovanni  a 
Teduccio,  and  Resina. 

Since  the  sudden  increase  of  cases  at  Naples  a  fumigation  chamber  has  been  established  at 
Castellamare,  at  the  railroad  station,  and  also  at  the  northern  entrance  to  the  town  of  Vico. 
Having  passed  through  these  rooms  and  having  endured  fumigation  several  times,  I  can  speak 
from  actual  experience.  At  Castellamare,  on  the  arrival  of  the  trains,  all  baggage,  large  and 
small,  is  surrendered  and  left  for  fumigation  on  the  outside  thereof  for  two  hours.  The  pas- 
sengers are  then  hurried  into  two  large  connecting  rooms,  in  the  corners  of  which  are  earthen 
dishes,  fi'om  which  rise  the  fumes  of  chlorine.  In  the  morning  these  fumes  are  strong,  in  the 
afternoon  mild;  after  the  lapse  of  seven  minutes  the  passengers  are  permitted  to  leave.  At 
Vico  it  is  about  the  same.  Adopting  the  view  of  fumigation  already  expressed,  it  is  clear  that 
the  method  used  is  good  for  nothing,  except  to  thoroughly  impregnate  one's  clothing  with  the 
odor  of  chlorine.  It  is  certainly  not  this  method  of  disinfection  that  has  saved  Castellamare 
and  the  other  towns  from  a  serious  spread  of  the  disease. 

At  Capri  and  the  other  islands  in  the  bay  the  Government  ordered  a  qiiarantine  of  twenty- 
one  days  at  Nisida,  which  the  Capresi  enforced  for  their  island  at  the  muzzle  of  the  gun. 

Among  the  towns  whose  names  have  just  been  given,  Torre  Annunciata  has  suffered  the 
most,  there  having  been  between  50  and  100  cases;  at  San  Giovanni  a  Teduccio  about  50  cases; 
at  Portici  about  30,  and  at  Resina  about  40.  At  Castellamare  the  cases  have  not  exceeded  a 
dozen;  at  Vico  3  or  4;  at  Meta  1,  and  at  Soirento  none.  The  same  pro^Dortion  of  deaths  as  at 
Naples  has  occurred. 

What  is  now  the  condition  of  commercial  affairs  at  Naples  one  may  easily  imagine.  There 
are  thousands  of  persons  here  who  have  no  means  beyond  what  their  trade  brings  them,  and 
the  question  is,  how  can  this  mass  live  ?  Not  only  in  those  quarters  of  the  city  in  which  the 
disease  is  the  most  severe,  but  in  the  healthier  sections  all  business  has  ceased.  Either  the 
stores  are  not  opened  at  all  or  they  open  early  in  the  morning  and  close  at  noon,  for  no  one 
enters  them  for  the  pui-jjose  of  buying.  The  means  necessary  to  me^t  the  obligations  of  the 
storekeej)ers  are  wanting;  their  paper  must  inevitably  go  to  protest,  and  the  daily  journals 
here  call  upon  the  Government  t(j  make  some  provision  for  this  industrious  class  of  people  to 
save  them  from  ruin  and  to  extend  for  a  reasonable  period  the  time  of  payment  of  commercial 
paper,  for  it  is  claimed  that  in  times  of  such  universal  misfortune  the  Government,  in  spite  of 
the  code  of  commerce,  should  have  the  power  and  authority  to  prevent  such  disaster  by  meas- 
ures of  prudence  and  foresight,  that  the  catastrophe  may  not  producei  consequences  more  dis- 
astrous than  what  should  naturally  follow.  It  is  urged  that  the  Government  should  consult 
with  the  principal  institutions  lending  credit  concerning  the  means  to  be  used  to  reach  the 
desired  end,  and  that  the  large  banks  of  Italy  should  accord  to  their  debtors  a  reasonable 
extension  of  time,  say  three  months. 

What  the  damage  has  been  to  Naples  by  reason  of  the  cholera  it  is  impossible  to  state  at 
present.  Information  upon  this  point  must  be  left  for  future  re|  ort.  It  suffices  to  say  that 
at  present  business  in  tliis  city  and  province  is  almost  paralyzed. 

It  can  not  he  denied  in  good  faitli  that  Naples  owes  its  present  sufferings,  in  great  measure, 
to  the  undesirable  condition  of  the  lower  classes  and  to  the  existence  in  the  nineteenth  century 
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of  thickly  settled  sections  whicli  are  as  they  were  three  hundred  years  ago.  The  large  pro- 
portion of  cases  and  deaths  in  the  Mercato,  Porto,  Pendino,  and  Vicaria  districts  demonstrates 
this  incontestably .  These  sections  have  al w  ays  given  the  largest  contingent  of  cases  and  deaths 
in  the  epidemics  of  past  years,  and  always  will  until  some  radical  change  is  inaugurated 
therein.  In  these  sections  past  epidemics  have  always  liad  tlieir  beginnings,  and  from  these 
sections  has  the  disease  spread  to  other  and  healthier  regions  of  the  city. 

The  eyes  of  King  Hubert  and  his  ministers  have  been  opened  as  they  never  were  before 
to  the  ti'ue  state  of  affairs  among  tlie  poor  of  Naples,  and  the  result  may  be  the  opening  out  of 
new  streets  through  the  four  sections,  into  which  the  fresh  air  of  the  bay  and  the  purifying- 
rays  of  the  sun  may  enter  freelj^,  and  as  a  further  result  a  new  system  of  drainage,  not  only 
for  these  sections  of  the  city,  but  for  the  remaining  eight. 

FURTHER  PROGRBSS  OF  CHOLERA  IN  NAPLES,  1884.* 

Since  the  last  communication  the  situation  at  Na2:)les  has  rapidly  improved.  It  may 
safely  be  said  that  this  city  has  not  been  so  clean  in  many  a  day  as  it  is  now,  nor  has  the 
condition  of  the  poorer  classes  been  so  comfortable  in  point  of  food  and  drink  as  it  has  been 
since  the  establishment  of  the  economic  kitchens  and  the  contributions  in  aid  of  the  sufferers, 
which  now  amount  to  about  650,000  francs. 

On  September  22  the  decided  and  rapid  decrease  in  the  cases  and  deaths  began.  At  the 
expiration  of  the  twenty-four  hours  occurring  at  4  p.  m.  there  had  been  241  cases  and  112 
deaths.    The  following  table  gives  the  official  list  from  that  day  until  4  o'clock  October  2,  1884; 


Date. 

Cases. 

Sept.  23 

243 

24 

237 

25 

185 

20 

181 

27 

130 

De.aths. 

Ill 

92 
100 
UO 
51 


Date. 


Sept.  28 
29 
30 

Oct.  1 


Cases. 


123 
99 

128 
82 


Deaths, 


CA 
32 
40 
28 


These  figures,  as  has  been  the  case  with  all  those  published  as  official  during  the  past 
month,  have  been  given  to  the  public  as  those  rei^resenting  the  true  number  of  cases  and  deaths. 
It  can  not  be  said  they  are  given  with  exactness,  for  it  is  well  known  that  during  the  hours 
between  the  night  of  the  10th  of  September  and  that  of  the  11th  nearly  2,800  peoj^le  died  of 
cholera  in  Naples.  These  figures  were  concealed  from  the  people  and  were  spread  over  the 
succeeding  days. 

To  show  that  this  outljreak  has  been  one  of  terrible  severity  we  recur  once  more  to  the 
list  of  cases  and  deaths  from  August  21  to  midnight  of  Se]jtember  26,  the  date  at  which  the 
diminution  was  very  apparent.  From  the  first-mentioned  date  to  the  latter  there  were  recorded 
in  Naples  10,486  cases  and  5,548  deaths.  Taking  into  consideration  the  short  period  of  time 
between  these  two  dates — thirty-six  days — this  outbreak  surpasses  in  intensity  all  those  of 
former  years,  including  that  of  1837,  as  will  be  seen  from  inspection  of  the  following  table: 


Date. 

Deaths. 

Date, 

Deaths. 

From  Oct,  2  to  Dec,  31, 1830  . , . . 

5, 300 

From  Oct,  13  to  Dec,  2] ,  1805  . , , 

2,200 

Apr,  25  to  Sei5t.  25.1837  . . 

13,  .'■•00 

July  30  to  Oct. 22, 1800... 

3,470 

July  20  to  Sept. 28, 18.54.. 

8,000 

Aug.  1  to  Oct.  7, 1807.  .  . 

.300 

Aug.  20  to  Dec.  14,18.55. .. 

1,300 

Aug.  22  to  Dec.  15, 1873  . . 

1,280 

As  the  disease  diminished  in  intensity  at  Naples  an  increase  was  recorded  in  the  subui'bs 
of  the  city,  and  particularly  at  Torre  Annunciata,  a  town  containing,  at  the  date  of  the  last 
census  (1881),  17,000  inhabitants.  From  the  23d  of  September  to  the  1st  of  October  there  were 
in  that  town  128  cases  and  70  deaths.  These  figures  are  subject  to  the  criticism  applicable 
to  Naples. 


*  Report  of  United  States  Consul,  October  2,  1884. 
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At  Castellamare  the  condition  of  affairs  remains  about  the  same  as  when  last  reported. 
The  fumigation  at  the  railway  of  persons  arriving  has  been  discontinued.  A  few  fresh  cases 
are  reported  daily,  but  the  city  is  in  a  satisfactory  sanitary  condition,  due  to  great  care  and 
watchfulness  on  the  part  of  the  authorities. 

At  Vico,  Meta,  and  Sorrento  the  health  is  very  good.  The  latter  town  is  full  of  strangers, 
who  rest  in  the  security  afforded  by  an  almost  total  isolation  from  the  infected  districts. 

Thursdays,  during  October,*  have  been  observed  by  the  poorer  classes  as  pleasure  days. 
The  month  of  October,  in  Naples,  generally  brings  most  beautiful  weather. 

On  these  days  the  poor  and  working  classes  throw  aside  their  work  and  cares  and  spend 
their  days  and  evenings  in  the  country,  eating  and  drinking  more  plentifully  than  at  ordinary 
times.  Moreover,  at  this  time  of  the  year  the  vintage  is  at  its  height,  and  the  hettole,  or  taverns, 
have  on  hand  large  supplies  of  the  new  wine,  which  is  eagerly  consumed  by  the  people.  In  this 
wine  the  process  of  fermentation  has  not  been  completed,  and  copious  drinking  is  usually  fol- 
lowed by  choleraic  symptoms. 

In  accordance  wit  li  the  customs  referred  to,  half  of  Naples,  that  half  from  the  least  healthy 
sections  of  the  city,  were  in  the  country  Thursday,  October  8,  scattered  about  the  neighboring  vil- 
lages, eating  as  they  have  not  eaten  for  some  time  past,  singing  the  funeral  dirge  of  the  cholera, 
and  drinking  the  new  wine  without  stint.  What  was  the  result  within  twenty-four  hours 
thereafter?  That  the  new  cases  rose  to  122  and  the  deaths  to  45.  It  was  then  that  the  munici- 
pal authorities  ordered  the  hettole  to  be  closed  on  Thursdays  in  this  month,  and  on  Sundays  and 
Mondays. 

On  the  following  Sunday  the  new  cases  fell  to  97  and  the  deaths  to  48,  and  by  October  13 
the  bulletins  recorded  only  90  cases  and  28  deaths. 

This  reduction  in  the  cases  and  deaths  brought  confidence  and  relief  to  all  called  to  Naples 
daily  on  business. 

The  following  table  is  intended  to  show  the  population  of  each  of  the  twelve  sections  of 
Naples  according  to  the  last  census,  the  number  of  cases  of  cholera  and  deaths  therefrom  in 
1884  down  to  the  10th  of  October,  and  the  percentage  in  every  1,000  inhabitants: 


Section. 

Popula- 
tion. 

Cases. 

Deaths. 

Percentage 
in  1,000 
about — 

S.  Ferdlnando  

35, 758 

320 

120 

3 

35,495 

286 

142 

4 

S.  Giuseppe  

18,405 

341 

173 

9 

Montecalvario  

43,637 

463 

165 

4 

Avvocata  

38,694 

350 

108 

3 

Stella  

40, 203 

427 

165 

4 

S.  C.  all'  Arena  

28,079 

378 

150 

5 

Vicaria   

62, 359 

1,8.59 

943 

15 

S.  Lorenzo  

20,445 

288 

118 

6 

Mercato  

56,0.52 

3,340 

1,590 

28 

34,324 

1,743 

814 

23 

Porto  

37,048 

1,488 

689 

18 

Total  

450,499 

11,384 

5, 183 

To  the  above  list  of  deaths  should  be  added  859  taken  from  the  records  of  the  Conocchia, 
Maddalena,  and  Piedigrotta  hospitals,  occurring  from  the  beginning  of  the  epidemic  to  mid- 
night of  the  10th  of  October,  forming  a  total  of  6,042  deaths. 

SEWERAGE,  WATER  SUPPLY,  AND  HYGIENIC  CONDITIONS  OF  PALERMO. 

The  United  States  consul  at  Palermo,  Italy,  in  a  dispatch  of  February  9,  1885,  speaks  of  the 
system  of  sewerage  and  water  supply  of  that  city  as  follows: 

The  drainage  of  Palermo  seems  to  be  primitive.  It  consists  of  a  central  and  two  lateral 
sewers  in  the  principal  streets,  the  former  conveying  rain-water,  and  the  latter  respectively 


*  Report  of  United  States  Consul,  October  13, 1884, 
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the  accumulated  fecal  matter  and  dirty  water  to  the  sea.  The  streets  of  the  second  order  nave 
but  one  sewer,  in  which  are  carried  off  the  respective  ingredients  adverted  to  above,  or 
rather  it  is  intended  it  should  do  so.  All  these  are  permeable,  the  contents  of  one  passing  out 
into  or  through  another,  thus  leaving  considerable  of  their  contents  in  their  course;  conse- 
quent upon  which,  anxiety  has  been  and  is  experienced  in  intelligent  and  official  circles,  and 
wonder  is  expressed  because  of  the  city  being  so  healthy  under  these  circumstances. 

Notwithstanding  the  imperfect  drainage,  the  mortality  of  Palermo  is  comparatively 
small,  the  deaths  between  the  years  1872  and  1881  being  only  26.9  per  thousand,  and  for  the 
last  few  years  even  fewer;  while  the  mortality  of  Rome,  Turin,  Venice,  and  Milan  was  33.9 
per  thousand. 

The  climate  of  Palermo  is  temperate  but  variable.  At  certain  seasons,  principally 
during  the  winter,  the  sun  shines  one  minute  and  the  rain  falls  in  torrents  the  next,  or  if  not 
rain,  hail  as  large  as  marbles.  Snow  has  fallen  frequently  during  the  present  winter,  the  high 
hills  surrounding  the  city  being  covered  therewith  for  two  or  three  months;  and  yet  stoves 
and  fires  are  almost  unknown  in  Palermo.  A  Palermetan  could  not  as  a  rule  be  indaced  to 
live  in  a  house  in  which  there  was  a  fire  or  a  stove,  believing  either  to  be  fraught  with 
great  danger  to  health,  if  not  to  life  itself. 

The  houses  in  Palermo  are  generally  built  without  fire-places,  grates,  or  chimneys,  so 
that  if  a  person  is  desirous  of  having  a  fire,  he  can  not.  The  first  winter,  therefore,  of  a  for- 
eigner in  Palermo  is  not  attended  either  with  comfort  or  pleasure. 

The  water  used  in  Palermo  is  excellent.  It  is  said  to  be  the  best  in  Italy,  and  is  obtained 
from  the  hills  surrounding  the  city,  to  which  it  is  conveyed  in  open  trenches,  numerous  high 
water-towers  and  pumps,  thence  throughout  its  entire  limits  in  closed  round  earthen  pipes. 
The  occupants  of  the  top  floors  in  the  highest  hoiises  are  supplied  with  this  water. 

The  city  contains  many  public  fountains  at  which  man  and  beast  can  quench  their 
thirst. 

The  supply  of  water  has,  however,  been  insufficient  for  some  time,  and  whether  this  is  due 
to  the  increase  of  population  or  to  defects  in  the  jjipes,  towers,  etc. ,  is  a  problem  the  authori- 
ties are  endeavoring  to  solve. 

In  1881  the  supply  was  s^^fficient  to  give  each  inhabitant  300  liters  of  water  x>er  day. 
According  to  official  data  the  supply  had  fallen  off  in  1872  to  141  liters  to  each  person  per  day, 
and  a  recent  estimate  has  reduced  the  present  supply  to  75  liters  per  day  for  each  inhabitant. 
In  consequence  of  this  diminution,  the  municipal  authorities  are  causing  new  pumps  to  be 
built  with  a  view  of  utilizing  th  low  or  ground  water,  which  will  increase  the  supply,  but  it 
is  feared  that  the  quality  will  not  be  so  good  as  that  derived  from  the  mountains. 

With  reference  to  the  non-appearance  of  cholera  in  Palermo  during  the  recent  epidemic 
in  places  almost  conterminous  thereto,  the  general  belief  obtains  here  that  the  immunity  was 
due  to  the  effective  and  ingorous  quarantine  which  was  at  once  established  and  maintained  tintil 
some  time  after  it  was  suspended  in  other  places,  and  every  vestige  of  the  disease  had  disap- 
peared. In  support  of  this  belief  they  quote  the  epidemics  of  1865  and  1873,  when  the  same 
rigorous  measures  were  adopted  and  maintained  with  the  same  satisfactory  results,  immunity 
from  the  disease;  whereas  in  1866,  when  the  cholera  was  prevailing  in  Naples,  insurrectionists 
from  that  city  broke  the  quarantine  in  September  of  that  year,  and  entered  the  city  of 
Palermo,  when  cholera  immediately  broke  out,  making  considerable  havoc  among  its  inhab- 
itants. 

From  personal  observation,  I  am  quite  sure  that  the  sanitary  condition  of  the  city  had 
little  or  nothing  to  do  with  its  escape  from  the  recent  contagion.  On  the  contrary,  there  were 
many  circumstances  and  conditions  which  were  favorable  to  an  outbreak  of  the  disease  in  this 
respect. 

Besides  the  quarantine,  other  preventive  measures,  such  as  disinfection  of  drains  by 
means  of  chloride  of  lime  and  sulphate  of  iron,  whitewashing  the  houses  of  the  working 
classes,  etc. ,  rigorous  inspection  of  meat  and  slaughter-houses,  and  prohibition  of  the  sale  of 
unripe  fruit  or  suspected  food  of  any  kind,  were  resorted  to. 
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During  the  various  cholera  epidemics  which  have  occurred  in  Palermo,  the  duration  and 
mortality  thereof  were  as  follows  :  , 

From  June  7  to  October  9,  1837,  deaths  24,014 ;  maximum  in  one  day,  2,000,  which  is 
133.8  per  thousand  of  the  population. 

From  August  10  to  November  21,  1854,  deaths  5,334,  which  is  28. G  per  thousand  of  the 
poi^ulation;  iiia,ximum  in  one  day,  365. 

From  September  20  to  December  26,  1866,  deaths  3,821;  a  mortality  of  19.7  per  thousand 
of  the  population.    The  maximum  in  one  day,  164. 

From  July  2  to  November  13,  1867,  there  was  a  mortality  of  20.7  per  thousand  of  the 
population.    The  maximum  number  of  deaths  in  one  day  was  256. 

For  a  history  of  the  invasion  of  the  city  of  Palermo  by  cholera  in  1885,  I  can  not  do  better 
than  introdtice  here  the  admirable  report  of  the  United  States  consul  at  that  city,  Philip 
Carroll,  M.  D.* 

THE  CHOLERA  AT  PALERMO,  1885. 

Cholera  appears  to  be  now  at  an  end,  no  new  cases  having  been  reported  or  known  for  the 
last  several  days,  in  consequence  of  which  the  greater  number  of  those  who  fled  from  the  city 
have  returned  and  resumed  business.  All  the  stores  and  shops  are  again  open.  Trade  is  good 
and  everybody  seems  to  be  busy  and  prosperous.  Apparently  not  a  vestige  of  the  scourge 
remains.  No  one  who  was  not  aware  of  the  fact  could  tell  from  the  appearance  or  actions  of 
the  people  that  it  was  so  recently  in  their  midst. 

In  commimicating  the  termination  of  a  disease  so  dreaded,  and  usually  so  destructive  to 
human  life,  I  am  pleased  to  say  that  the  havoc  made  thereby  has  been  much  less  than  was 
feared,  in  view  of  the  apparent  imperfect  sanitary  condition  which  obtained,  and  the  apathy 
of  the  municipal  authorities  at  and  previous  to  its  inception. 

As  stated  in  previous  correspondence,  the  disease  manifested  itself  on  the  7th  of  Sep- 
tember. 

On  the  19th  of  November  the  Italian  Government  at  Rome  issued  an  order  abolishing 
quarantine  on  vessels  sailing  from  Palermo  for  other  ports  in  Sicily,  thus  virtually  announcing 
that  the  scourge  had  ceased. 

Still  there  were  new  cases  and  deaths  on  that  day,  btit  they  were  not  reported,  nor  have 
any  new  cases  or  deaths  been  officially  reported  since. 

The  sanitary  council  discontinued  the  issue  of  the  daily  bulletin  of  cases  and  deaths  after 
the  14th  of  November,  so  that  the  cases  and  deaths  after  the  date  adverted  to  do  not  appear  in 
the  exhibit  accompanying  this  report,  but  will  be  submitted  in  a  supplemental  statement  after 
the  sanitary  council  shall  have  made  their  final  report,  which,  it  is  believed,  will  exhibit  a 
great  many  more  cases  and  deaths  than  those  given  to  the  public  during  the  prevalence  of  the 
disease.  Indeed,  this  is  within  the  personal  knowledge  of  the  consulate;  notwithstanding  it  is 
deemed  proper  .to  submit  the  figures  furnished  daily  to  the  office  during  the  period  of  the 
scourge  by  the  sanitary  council,  as  they  are  official,  and  consequently  entitled  to  credit. 

According  to  the  figures  adverted  to,  there  were  4,828  cases  of  cholera,  and  2,614  deaths 
therefrom,  during  the  epidemic,  or  from  the  7th  of  September  to  the  14th  of  November;  the 
cases  and  deaths  since,  as  stated,  not  being  reported  thus  far.  Thus  it  is  seen  that  54|  per 
cent,  of  those  reported  to  have  been  attacked  died. 

The  disease  reached  its  acme  on  the  19th  of  September,  258  cases  and  185  deaths  occurring 
on  that  day,  after  which,  with  variations,  it  slowly  decreased  to  6  cases  and  2  deaths  on  the 
5th  of  November.  From  this  date  no  new  cases  were  reported,  although  the  deaths  from  old 
cases  continued  to  be  reported  up  to  the  14th  of  the  month  adverted  to. 

Tnow  transmit  the  following  for  the  information  of  the  Department,  viz: 

A  diagram '  showing  the  inception,  increase,  decrease,  and  variations  of  the  cholera;  a 
chart  of  the  weather  obtaining  in  Palermo  during  the  prevalence  of  the  scourge,  and  a  map  of 
the  valley  of  Palermo,  indicating  the  various  places  therein  affected  by  the  disease.    No.  1 


*  U.  S.  Consular  Re  port,  December  4,  1885. 
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denotes  the  place  where  it  first  manifested  itself,  and  so  on,  consecutively,  to  No.  41,  where  it 
terminated,  within  the  valley  and  city. 

The  procuration  and  preparation  of  the  data  represented  in  the  inclosures  referred  to 
were  suggested  by  the  knoAvledge  of  the  numeroiis  and  diverse  views  entertained  by  gentlemen 
of  equal  eminence  as  to  the  cause  of  cholera,  and  in  some  cases  the  conditions  favorable  to 
its  development  and  spread.  It  therefore  occurred  to  me  that  information  of  the  cliaracter  in 
question  would  be  of  vise,  especially  as  I  was  not  aware  of  any  such  record  having  Innni  kept 
during  previous  epidemics,  and  that  it  could  be  utilized  by  persons  Avho  may  be  desirous  of 
determining  as  to  whether  atmospheric  or  other  changes  have  any  effect  on  the  c<nirs(!  of  the 
disease. 

In  each  of  the  representations  adverted  to,  save  in  the  map  of  the  valley  of  Palermo,  the 
cases  and  deaths  -are  shown  differently,  and  in  each  those  occurring  are  represented  opposite  or 
over  the  irrespective  dates.  This  course  was  pursued  in  order  to  make  the  study  of  the  tal)le 
and  diagrams  more  simple  and  easy,  and  it  is  hoped  it  will  have  that  effect. 

The  predominant  state  of  the  sky  during  the  epidemic  was  clear,  and  the  prevailing  winds 
wei'e  WSW.,  SW.,  and  NE.,  in  the  order  named. 

The  highest  temperature  occurred  on  the  28th  of  September,  the  thermometer  ranging 
on  that  day  3G.7"  centigrade,  or  about  96.80°  Fahrenheit.  The  lowest  occurred  on  the  8th  of 
November,  the  thermometer  indicating  a  temperature  of  7.2°  centigrade,  or  about  44.60  Fahren- 
heit. The  barometer  on  the  days  in  question  marked  755.13,  754.21,  755.20,  and  750.25  milli- 
meters, respectively,  the  second  and  last  niimbers  being  the  minimum  on  the  days  named. 

The  cases  and  deaths  on  the  days  adverted  to  were  as  follows,  viz: 

On  the  28th  of  September,  143  cases  and  75  deaths,  and  on  the  8tli  of  November,  no  cases 
and  8  deaths  were  reported. 

On  the  15th  of  September  the  barometer  indicated  764.30  millimeters,  this  being  the 
highest  point  reached  during  the  epidemic,  and  on  the  11th  of  October  it  marked  742.40  milli- 
meters, this  being  the  lowest  during  the  period  referred  to.  On  the  same  days  the  thermom- 
eter indicated  a  maximum  of  29.7°  and  27.3°  centigrade,  respectively. 

The  cases  and  deaths  on  the  days  named  were: 

On  September  15,  7  cases  and  3  deaths,  and  on  the  11th  of  October,  110  cases  and  51 
deaths. 

On  the  19th  of  September,  the  day  on  which  the  greatest  number  of  cases  and  deaths 
occurred,  the  thermometer  reached  the  height  of  28.9°  centigrade  and  a  minimum  of  15.7°,  while 
the  thermometer  indicated  a  maximum  of  757.27  and  a  minimum  of  756. 

By  reference  to  the  column  indicating  the  cases  and  deaths  from  midday  to  midnight  it 
will  be  seen  that  those  occurring  during  that  period  were  largely  in  excess  of  tlie  cases  and 
deaths  between  midnight  and  midday. 

From  these  facts,  as  well  as  from  a  careful  comparison  of  the  conditions  obtaining  each 
day  during  the  epidemic,  which  can  easily  be  made  from  the  data  previously  referred  to, 
important  deductions  seems  possible. 

The  epidemic  was  managed  with  skill  and  efficiency  by  Professor  Albanesi,  director  of 
the  sanitary  council.  To  his  vigorous  and  intelligent  action  are  due  the  comparatively  light 
epidemic  and  early  termination  thereof. 

Immediately  upon  his  appointment  he  assumed  control  of  everything  appertaining  to  the 
sanitary  affairs  of  the  city,  and  he  exacted  obedience  to  every  order  emanating  from  his 
office. 

Dr.  Albanesi  directed  that  all  wells  should  be  closed  in  the  affected  districts,  and  that  the 
city  should  be  thoroughly  disinfected,  and  especially  the  more  filthy  and  crowded  portions 
thereof.  He  also  recommended  that  water  should  be  boiled  before  being  drank,  and  that  all 
precautions  necessary  and  possible  against  the  disease  should  be  adopted. 

Immediately  after  the  closing  of  the  wells  the  disease  commenced  to  decline,  but  before 
this  persons  from  the  affected  districts  who  had  been  attacked  fled  to  other  portions  of  the  citv 
in  order  to  hide,  and  thus  escape  being  taken  away  by  the  authorities  and  placed  on  one  of  the 
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vessels  at  first  employed  to' isolate  persons  attacked.  Thus  the  disease  was  enabled  to  spread 
and  many  new  nistricts  .and  places  became  contaminated,  which  were  subjected  to  the  same 
treatment  as  tho.t.e  oiiginally  infected,  the  wells  and  open  conduits  being  closed  and  a  guard 
placed  over  them  to  prevent  the  peoiDle  from  using  the  water  or  from  washing  in  the  conduits. 

Boiled  water  was  generally  used  by  the  intelligent  people  of  Palermo  during  the  epi- 
demic. It.  was  used  in  all  the  hotels  and  dining  saloons,  and  it  is  understood  that  all  who  took 
this  precaution,  as  well  as  the  further  one  to  boil  their  milk  and  cook  their  food  well,  .escaped 
the  disease. 

The  doctors  and  nurses  appear  to  have  had  almost  perfect  immunity  from  the  disease, 
only  a  few  of  the  former  having  slight  attacks,  from  which  they  soon  recovered.  It  is  under- 
stood that  one  nurse  had  a  violent  attack  from  which  she  died. 

Members  of  the  various  aid  societies,  who  were  in  the  midst  of  it  from  the  start,  appear  to 
have  had  similar  immunity.  Very  few  of  them  were  attacked,  and  only  one  is  known  to  have 
died. 

The  immunity  in  these  cases  appears  to  be  due  to  the  observance  of  the  precautions  sug- 
gested, as  well  as  to  their  taking  care  to  immerse  their  hands  in  water  in  which  was  the  proper 
proj)ortion  of  corrosive  sublimate  after  they  had  come  in  contact  with  a  patient  and  before 
placing  them  to  their  mouths.  Corrosive  sublimate  is  said  to  be  the  most  efficacious  article 
known,  so  far  as  killing  microbes  is  concerned,  and  it  was  the  most  popular  disinfectant  with 
the  authorities  during  the  epidemic.  It  was  used  almost  exclusively  in  the  hospitals  and 
largely  in  the  streets  of  the  city  for  this  purpose. 

The  original  point  of  the  outbreak  of  the  epidemic  is  a  dirty,  filthy  locality,  crowded  by  . 
people  similar  thereto,  whose  occupations  on  the  male  side  of  the  house  are  those  of  fishermen 
and  on  the  female  side  washerwomen. 

It  was  to  similar  places  that  the  disease  spread,  and  the  more  dirty  and  filthy  the  place  and 
people  the  more  violent  was  the  disease. 

It  was  noticed  during  the  epidemic  that  places  connected  by  water  or  sewerage  pipes  with 
the  affected  districts  became  contaminated,  and  that  the  cutting  off  of  these  checked  the  spread 
of  the  disease. 

All  the  recently  badly  infected  places  have  been  condemned  by  the  authorities,  and  the 
houses  thereon  will  be  speedily  razed  to  the  ground. 

Cholera  was  seldom  seen  in  its  incipient  or  first  stage  during  the  recent  epidemic,  and 
this  accounts  for  —  as  in  all  epidemics  of  this  character,  I  doubt  not  —  the  large  percentage  of 
deaths  of  the  cases  reported. 

When  cases  were  seen  and  treated  in  the  first  stage  it  is  understood  they  generally  recovered. 

Treatment  in  the  hos^jitals,  depending  on  the  stage  of  the  disease  in  which  the  patient 
was  upon  entering,  consisted  of  his  being  placed  in  blankets  which  had  been  thoroughly  heated- 
in  an  apparatus  designed  for  the  purpose,  and  hot  appliances  placed  to  his  feet,  viz,  bottles  or 
bricks,  or  other  material.  Internally  he  was  given  laudanum,  ether,  or  brandy,  in  doses  which 
might  appear  at  the  time  proper. 

At  the  homes  of  the  patients,  until  a  doctor  was  called  in,  the  treatment  was  on  the  hap- 
hazard principle,  audit  is  known  that  many  of  those  who  were  given  doses  that  would  certainly 
and  ordinarily  kill  a  person  in  health,  were  beneficially  affected  and  ultimately  recovered. 

In  many  cases,  especially  in  the  early  days  of  the  epidemic,  the  aid  societies  and  others 
attending  to  and  looking  for  persons  attacked  had  to  taste  every  medicine  administered  before 
the  patient  could  be  induced  to  take  a  dose.  It  was  therefore  a  little  unpleasant  and  awkward 
at  times  to  be  engaged  in  this  calling.  In  fact  during  the  period  referred  to  it  was  dangerous 
for  doctors  and  disinfecting  parties  to  go  out  without  a  guard,  as  they  were  charged  by  the 
ignorant  people  with  spreading  the  disease.  This  feeling,  however,  gradually  diminished  until 
I  think  it  finally  disappeared,  and  it  is  now  thought  that  most  of  the  p  3ople  referred  to  have 
been  educated  up  to  the  efficacy  of  precautions  and  prophylactic  measures  in  connection  with 
cholera,  and  should  there  be  another  epidemic  there  will  be  little  or  no  trouble  in  dealing  with, 
this  class. 
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The  short  and.  lax  quarantine  of  five  days  which  obtained  a  short  time  prior  to  the  outbreak 
of  the  disease  is  said  to  be  the  cause  of  the  epidemic  this  year,  and  it  is  thought  that  there  is 
much  truth  in  this,  especially  when  it  is  considered  that  an  ei)idemic  obtained  last  year  at 
Naples,  a  place  much  nearer  Palermo  than  Marseilles,  and  yet  because  of  the  rigorous  quaran- 
tine which  then  existed  of  twenty-one  days  it  would  seemt  hat  cholera  was  kept  out  of  this  city. 
I  think  no  one  can  be  found  here  who  does  not  believe  in  the  efficacy  of  quarantine  in  this  con- 
nection, and  anterior  ejjidemics  at  Palermo  afford  ample  proof  of  this  being  correct. 

In  the  absence  of  quarantine,  or  when,  from  any  cause,  to  maintain  one  rigorously  is 
impracticable,  it  is  believed  that  the  inhabitants  of  a  community,  town,  or  city  would  be  afforded 
immunity  from  an  outbreak  of  tlie  disease  if  they  should  sedulously  and  universally  see  that 
all  water  and  milk  shall  be  well  boiled  before  using  the  same  as  an  aliment,  even  while  in 
communication  with  places  where  epidemics  prevail,  care  always  being  taken  to  disinfect  ships, 
rags,  etc.,  coming  from  infected  places.  -  If  the  above  precautions  are  taken,  even  if  infected 
persons  should  enter,  an  epidemic  seems  impossible.  This  view  is  entertained  lai'gely  here  by 
persons  of  experience  in  the  epidemic  just  terminated  as  well  as  in  previous  epidemics.  Together 
with  the  above,  meat  and  all  food  should  be  well  cooked,  and  bread  should  be  toasted,  lest  in 
the  handling  thereof  by  various  and  unknown  persons  it  may  become  contaminated  with  the 
cholera  germ. 

There  is  no  danger  in  fruit,  ripe,  unripe,  or  decayed,  save  that  which  attends  it  at  any 
time.  If  it  is  not  contaminated  it  is  impossible  that  it  should  produce  cholera.  Care,  however, 
should  be  taken  to  cleanse  it  well  before  eating  the  same.  The  same  applies  to  all  aliments 
during  an  epidemic  or  when  it  is  desired  to  escape  one  prevailing  at  other  places. 

It  seems  to  be  pretty  generally  understood  and  accepted,  and  it  certainly  seems  to  be  here, 
that  the  active  agent  in  the  production  of  cholera  is  not  in  the  air,  and  exists  in  it  at  no  time,  and 
that  therefore  there  is  no  danger  from  that  quarter;  consequently,  if  the  precautions  adverted 
to  are  observed  a  person  seems  as  safe  in  the  midst  of  an  epidemic  as  if  none  existed.  This 
was  demonstrated  here  during  the  recent  epidemic. 

Cholera  is  dreaded  because  of  its  sudden  and  insidious  onslaiight  and  often  precipitate 
and  fatal  termination.  People,  when  attacked,  often  succumb  because  of  their  complete  sur- 
render to  the  disease,  whereas  if  they  kept  up  courage  and  fought  the  disease  for  an  hour  or 
two,  and  submitted  to  proper  treatment,  the  chances  often  are  in  favor  of  recovery.  The  time, 
it  seems,  is  not  far  distant  when  cholera  will  be  less  dreaded  than  tyjihoid  fever,  and  will  be 
less  fatal.  I  know  of  persons  who  were  violently  attacked  by  the  disease,  and  who  received 
prompt  treatment,  being  able  to  attend  to  business  in  three  hours  after  the  attack. 

During  the  recent  epidemic  the  disease  was  more  prevalent  among  old  peojjle  and  young 
children.    Many  very  old  people  are  known  to  have  recovered. 

The  disease  was  principally  confined  to  the  lowev  classes,  only  about  20  of  the  middle  or 
higher  classes  being  attacked,  very  few  of  whom,  comparatively,  succumbed  thereto,  which 
may  be  attribiited  to  prompt  and  intelligent  treatment  and  courage  of  the  patient. 

Strength  seems  to  have  little  or  nothing  to  do  with  combating  or  contracting  the  disease, 
but  strength  of  character  and  a  strong  will  seem  to  exercise  a  strong  influence  over  both.  I 
know  of  two  persons  who  seemed  to  have  an  unlimited  lease  of  life,  so  far  as  strength  and 
liealth  were  concerned,  who  succumbed  to  the  disease  in  three  hours  after  being  attacked,  and 
I  know  of  others,  whose  appearance  indicated  that  they  were  half  dead  prior  to  being  attacked, 
having  recovered. 

A  young  boatman,  aged  twenty-one  years,  who  was  in  the  habit  of  coming  to  this  con- 
sulate, looked  the  picture  of  health  and  strength.  Early  in  the  epidemic  he  was  attacked, 
about  11  o'clock  at  night,  and  died  before  morning.  His  father  and  mother,  who  were  also 
strong  and  robust,  succumbed  to  the  disease  soon  after,  and  in  less  time  than  their  son. 

Death,  in  the  last  two  cases,  is  believed  to  have  been  caused  by  grief,  commingled  with 
fright,  more  than  the  effects  of  cholera. 

I  know  persons  who  would  turn  white  and  shake  like  a  leaf  if  cholera  were  mentioned, 
and  as  cholera  was  the  sole  topic  here  for  months,  they  had  a  somewhat  unpleasant  time.  In 
S.  Mis.  92—8 
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fact,  it  is  understood  that  many  such  people  imagined  they  had  an  attack  and  came  near 
dying. 

During  the  epidemic  this  office  maintained  intimate  and  pleasant  relations  with  the  sani- 
tary officials,  and  it  is  indebted  to  them  for  many  courtesies,  one  of  which — and  jjerhaps  the 
most  important— is  the  furnishing,  by  direction  of  Dr.  Albauesi,  of  the  daily  bulletin  of  cases 
and  deaths7 which  were  sent  by  special  messenger  to  the  consulate  every  morning.  It  is  under- 
stood that  this  is  the  only  consulate  in  the  city  to  which  this  courtesy  was  extended,  but  it  is 
also  understood  that  this  is  the  only  consulate  which  solicited  the  information  adverted  to, 
as,  of  course,  it  would  have  been  furnished  to  others  had  they  made  the  request. 

In  connection  with  the  diagram,  etc. ,  which  accompany  this  report,  I  am  indebted  to  the 
services  of  Mr,  William  A.  Churchill,  the  efficient  clerk  to  the  consulate,  for  the  execution  of 
the  same  under  my  immediate  direction. 
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PREVALENCE  OF  CHOLERA  IN  VARIOUS  PARTS  OF  ITALY,  1886. 
CHOLERA  AT  GENOA,  1886.* 

For  several  days  past  it  has  been  rumored  that  epidemic  cholera  exists  in  this  city. 
The  authorities,  however,  whom  I  visit  daily,  will  not  acknowledge  such  a  state  of  affairs. 
The  sanitary  officers  of  the  mayor's  office,  as  well  as  those  of  the  prefect's  department,  deny 
that  cholera  in  any  form  exists  in  Genoa. 

On  the  other  hand,  Dr.  Ferrari,  the  United  States  inspector  of  vessels,  an  excellent 
authority,  informed  me  this  day  that  a  certain  type  of  the  scourge  is  certainly  in  the  city;  but 
at  present  it  is  not  certain  whether  it  is  sporadic  or  the  Asiatic  epidemic. 

The  doctor  added  further  that  Genoa  has  had  fully  35  cases  within  the  past  week.  His 
professional  opinion  is  that  the  cases  were,  or  are,  of  the  sporadic  order. 

The  authorities  are  believed  to  be  sincere  in  their  views,  for  all  supposed  victims  of  the 
malady  are  placed  in  a  general  hospital  among  numerous  patients  of  other  diseases,  instead  of 
in  the  lazaretto.  This  would  not  be  permitted  did  the  health  officer  suspect  the  cases  were  gen- 
uine cholera. 


*  Report  of  U.  S.  Consul,  August  26,  1886. 


CHOLERA  IN  EUROPE  AND  INDIA. 


115 


A  dispatch  of  November  13,  188G,  from  the  consul  at  Genoa,  speaking  of  the  outbreak  of 
cholera  in  Genoa,  and  of  the  proclamation  that  the  port  is  foul,  says: 

The  situation  in  Genoa  to-day  is  a  peculiar  one;  much  excitement  prevails;  the  people 
are  very  indignant  at  the  action  of  the  Government,  and  in  this  feeling  the  daily  press  of  the 
city  add  still  more  fuel  to  the  flames  of  ii^diguation.  In  this  disagreement  of  mind  the  local 
authorities  side  with  the  citizens,  for  they  claim  in  vigorous  expressions  that  all  so-called  cases 
of  cholera  reported  are  only  of  the  nostras  or  sporadic  order,  and  not  at  all  contagious.  This 
opinion  of  the  highest  officers  in  Genoa  was  promptly  reported  to  the  Government  authorities. 
Still,  in  face  of  such  official  statement,  Rome  declared  the  port  foul. 

The  Caffaro,  the  leading  daily  paper  in  this  city,  in  its  issue  of  November  7,  reviews  the 
acts  of  both  Government  and  local  authorities  in  the  following  plain  language:  "  The  decree  of 
the  minister  of  the  interior,  in  which  it  is  imposed  on  the  authorities  to  give  to  ships  leaving 
this  port  foul  bills  of  health,  and  which  has  been  avoided  up  to  yesterday,  if  it  has  not  alarmed, 
it  has  sui"prised  our  citizens,  who  are  very  indignant  over  such  an  act.  It  is  the  same  old 
inconsistent  system  that  inspires  and  guides  what  is  called  the  '  sanitary  policy '  of  the  Gov- 
ernment, and  we  stigmatize  it  as  miserable, — worse  than  that  which  characterizes  all  other 
branches  of  the  public  administration." 

The  consul  relates  that  he  made  three  visits  in  one  day  to  the  offices  of  the  mayor  and  pre- 
fect for  information  concerning  the  epidemic,  and  each  time  he  was  sent  from  one  office  to  the 
other.  Finally,  after  persistent  entreaty,  the  following  statistics  were  received,  accompanied 
by  the  emphatic  declaration  that  the  niimber  simply  represented  suspected  cases  of  cholera. 
From  November  5  to  12,  inclusive,  there  had  been  118  cases  and  73  deaths.  It  would  seem  by 
tills  that  the  minister  of  the  interior  had  just  grounds  for  enforcing  the  decree  of  the  Govern- 
ment at  this  port.  On  the  other  hand,  perhaps  it  may  be  interesting  to  quote  the  argument 
advanced  by  the  authorities  of  the  city  in  justification  of  their  position,  as  it  incidentally  describes 
some  of  the  customs  of  the  people  which  have  an  important  bearing  often  upon  the  sj^read  of 
eiiidemic  diseases. 

Always  when  new  wine  is  placed  on  sale  here,  it  is  noticeable  that  the  sick-list  is  increased 
fully  25  per  cent.  This  season  the  wine  crop  was  somewhat  later  than  usual.  When  at  its 
height  in  the  market,  three  feast  days  followed  one  after  the  other,  namely,  October  31st,  No- 
vember 1st  and  2nd.  Work  was  entirely  suspended,  and  nearly  all  shops,  except  saloons,  were 
closed.  On  the  third  day  of  the  feast  (called  here  Defunti,  or  Day  of  all  the  Dead)  thousands  of 
people  celebrated  it  by  going  to  the  great  cemetery  and  ornamenting  the  graves  of  the  departed. 
Wine  was  freely  used  on  the  occj,sion  with  the  very  light  and  unsubstantial  food  on  which  the 
people  live  (a  dish  composed  of  vegetables,  olive  oil,  water,  and  macaroni).  It  was  little  to  be 
wondered  that  diarrhoea  followed  excessive  drinking.  To  aggravate  this  state  of  affairs,  the 
weather  for  the  past  fourteen  days  has  been  unusually  severe.  With  the  exception  of  one  day 
the  rain  has  fallen  in  torrents  for  two  weeks.  Such  extremely  boisterous  weather  has  not  been 
known  in  Genoa  for  many  years.  Humanity  suffered  to  a  certain  extent.  People  were  as 
prisoners  in  cold  and  cheerless  rooms,  with  neither  fire  nor  carpets  to  give  heat  or  comfort, 
within  solid  stone  Avails  and  on  cold  marble  floors.    Sickness  increased. 

In  a  dispatch  of  November  18,  188G,  the  consul  at  Genoa  still  speaks  of  the  persistence  of 
the  authorities  in  insisting  upon  the  absence  of  cholera  from  the  port.  In  the  vital  statistics 
from  the  week  ending  October  23  to  the  week  ending  November  13,  appears  a  total  of  67 
deaths;  but  cholera  does  not  figure  as  one  of  the  causes  of  death.  An  examination,  how- 
ever, of  the  above  increase  discloses  the  fact  that  the  mortality  in  Genoa  has  nearly  doubled 
since  the  Government  declared  the  port  infected,  notwithstanding  the  fact  that  the  municipal 
officers  ascribe  this  increase  to  common  causes.  The  consul  reports,  from  November  12  to  17, 
139  cases  and  79  deaths  of  suspected  cholera.  ; 

CHOLERA  AT  NAPLES,  1886. 

The  consul  at  Naples,  April  28, 1886,  wrote  the  Department  as  follows: 
I  have  the  honor  to  report  that  about  the  12th  instant  the  Asiatic  cholera  made  its  appear- 
ance at  Brindisi,  on  the  Adriatic, 
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After  a  careful  investigation  I  liave  ascertained  that  up  to  the  present  time  there  have 
been  about  100  cases  at  Brindisi,  of  which  12  to  15  were  fataL  The  disease  appears  in  a  spo- 
radic form. 

In  Monopoli  only  2  cases  followed  by  death  have  occurred,  without  further  spread. 

Bari  has  remained  entirely  clear  so  far,  and  it  is  Jioped  that  the  great  precautions  taken 
will  soon  end  any  further  spread  of  the  disease,  if  not  fostered  by  the  setting  in  of  hot  weather. 

The  consul  at  Naples,  September  3, 1886,  tlms  advises  the  Department: 

I  have  the  honor  to  report  that  yesterday  morning  I  received  information  that  the  cholera 
had  made  its  appearance  at  Toi're  dell'  Annunziata,  and  that  there  had  been  18  cases,  13  of  which 
proved  fatal.    In  accordance  with  my  instructions  I  reported  the  fact  immediately  by  cable. 

At  the  same  time  I  requested  the  sanitary  inspector  for  the  United  States  at  this  port  to 
make  a  careful  examination  of  the  matter,  and  I  herewith  present  the  result  of  his  investiga- 
tion. While  the  cities  of  San  Giovanni,  Portici,  Resina,  Torre  del  Greco,  and  Torre  dell' 
Annunziata  are  separate  municipalities,  they  really  form  uninterrupted  communication  with 
the  city  of  Naples  along  the  eastern  shore  of  the  Bay  of  Naples.  I  respectfully  recommend  an 
extension  of  the  provisions  of  the  instructions  of  the  Department,  No.  37,  of  April  11,  1885, 
so  that  they  will  coyer  all  vessels  leaving  the  Bay  of  Naples  and  Salerno  for  ports  in  the  United 
States.  Very  careful  medical  inspection  and  strict  surveillance  have  been  kej)t  over  each  and 
every  individual  leaving  this  port  for  the  United  States,  and  will  be  even  more  rigidly  enforced 
in  the  future,  but  they  prove  of  no  avail  to  prevent  the  introduction  into  the  United  States  of 
persons  from  the  infected  districts,  for  steamers  are  permitted  to  take  merchandise  or  passen- 
gers at  any  of  the  other  ports  in  the  Bay  of  Naples  without  medical  insjjection,  and  I  am 
credibly  informed  this  has  been  done. 

There  are  at  present  no  cases  of  cholera  reported  from  the  eastern  part  of  this  consular 
district  bordering  on  the  Adriatic. 

Inclosed  with  the  above  dispatch  is  the  following  report  of  Dr.  Antonio  Eienga,  United 
States  medical  inspector  at  the  port  of  Naples,  dated  September  3,  1886,  to  wit: 

In  compliance  with  your  request  and  my 'official  duties,  I  have  the  honor  to  report  the 
following  facts:  There  have  been,  within  the  last  two  days,  cases  of  cholera  numbering  in  the 
aggregate  18  at  Torre  dell'  Annunziata,  an  eminently  commercial  city,  and  in  continual  close 
communication  with  Naples,  situated  on  the  Gulf  of  Naples,  at  about  12  miles  f  roni  Najjles,  on 
the  railway  from  this  city  to  Castellamare  and  Salerno. 

Of  the  cases  reported  13  were  followed  by  death.  There  have  been  no  cases  reported 
since  yesterday.  Owing  to  the  energetic  remedies  and  the  precaiitions  adopted  by  the  author- 
ities of  the  said  city  of  Naples  it  is  hoped  that  the  s^iread  of  the  disease  has  been  checked. 

The  consul  at  Naples,  on  September  11,  1886,  reported  121  cases  and  CI  deaths  from  cholera 
at  Torre  dell'  Annunziata,  from  the  3d  to  the  11th  of  September,  inclusive,  and  stated  that  the 
Italian  authorities  are  very  energetic  in  their  measures  to  suppress  the  disease.  He  mentioned 
also  the  existence  of  a  few  scattering  cases  of  cholera  in  the  surroundings  of  Torre  dell'  Annun- 
ziata. 

The  consul  at  Naples,  September  18,  1886,  reported  32  cases  and  17  deaths  from  cholera  at 
Annunziata,  from  September  11  to  18,  inclusive,  and  mentioned  also  that  during  the  week  3 
cases  and  1  death  occurred  at  San  Giovanni. 

The  consul  at  Naples,  November  25,  1886,  reported  that  from  the  18th  to  the  25th  of  Septem- 
ber no  cases  had  been  aniiounced  in  the  city  of  Naples,  but  that  at  Torre  dell'  Annunziata  and 
vicinity  there  were  27  cases,  of  which  16  were  fatal  during  that  period. 

The  consiil  at  Naples,  October  2,  1886,  repoi^ted  the  following:  "I  have  the  honor  to  report 
that  during  the  weak  ending  this  day  no  cases  of  cholera  have  been  reported  in  the  city  of 
Naples.  At  Torre  dell'  Annunziata  and  vicinity,  during  the  same  period,  44  cases  are  reported, 
22  of  which  were  followed  by  death." 

And  in  a  dispatch  of  October  9,  1886,  he  stated  that  during  the  week  ending  that  day  there 
had  been  no  cases  of  cholera  rejiorted  in  the  city  of  Naples,  but  that  at  Torre  dell'  Annunziata 
and  vicinity  there  were  17  cases  and  7  deaths.    Torre  dell'  Annunziata  had  been  declared  free. 
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On  October  18,  1886,  the  consul  at  Naples  reported  that  since  the  Otli  of  October  there  had 
been  only  2  cases  of  cholera  within  the  consular  district.  The  quarantine  against  Annunziata 
had  been  abolished. 

The  consul  at  Naples,  October  28,  1880,  reported  that  during  the  last  ten  days  there  had 
been  no  cases  of  cholera  in  the  city  of  Naples,  but  that  during  the  same  period  there  Avere  at 
Baiia,  3  miles  from  Naples,  22  cases  with  12  deaths,  and  at  San  Giovanni,  immediately  adjoin- 
ing Naples,  2  cases,  both  fatal. 

On  the  date  of  November  G,  1886,  the  consul  reported  no  cases  of  cholera  in  the  city  of 
Naples,  but  at  Baiia  16  cases,  14  of  which  were  fatal. 

And  again,  on  November  15,  the  consul  stated  that  there  had  been  no  cases  of  cholera  in 
Naples  dui'ing  the  last  nine  days,  while  at  Baiia  there  were  6  cases  with  5  deaths,  besides  2 
deaths  of  persons  previously  attacked. 

The  consul  at  Naples,  November  29, 1886,  reported  that  between  the  14th  and  20th  instants 
there  had  occurred  the  following  cases  of  cholera:  At  Baiia,  4  cases  and  3  deaths;  at  Resina,  3 
cases  and  2  deaths.  Between  the  24tli  and  29th  instants  no  cases  have  been  reported  in  the 
consular  district. 

CASTELLAMARE,  1886. 

From  the  commercial  agency  at  Castellamare,  Italy,  October  8,  1886,  is  the  following : 
I  herewith  submit  the  number  of  cases  and  deaths  by  cholera  which  have  occurred  within 
my  agency  during  the  past  quarter.  Torre  Aununziata,  a  sea-coast  town  of  some  15,000 
inhabitants,  and  5  miles  due  north  from  here  (Castellamare),  has  had  by  official  returns  307 
cases  and  13;!/  deaths.  Torre  Annunziata,  like  most  Italian  toAvns,  is  very  dirty,  and  as  cholera 
feeds  upon  filth  and  dirt,  the  disease  was  confined  to  the  filthy  localities,  and  to  the  lower 
classes.  Castellamare,  with  a  population  of  30,000.  had  only  21  (reported)  cases,  and  17  deaths, 
all  of  the  former  class.  The  great  difference  of  the  scourge  in  the  two  localities  is  due  wholly 
to  cleanliness  and  good  water.  The  dreaded  disease  seems  to  be  at  an  end.  No  cases  here 
since  the  23d  of  September,  while  at  Torre  Annunziata  only  1  case  was  reported  yesterday. 
The  first  case  of  cholera  reported  within  my  agency  was  Augiist  15,  1886. 

FLORENCE  AND  CAGLIARI,  1886. 

A  dispatch  from  the  consulate  of  Florence,  Italy,  of  June  5,  1886,  advises  the  Department 
that  on  the  3d  instant  two  persons,  residents  of  Florence,  were  taken  ill  and  died  in  a  few 
hours ;  and  to-day  I  am  informed  that  the  disease  was  cholera.  Every  precaution  has  been 
taken  by  the  authorities  to  prevent  the  spread  of  the  disease. 

In  a  dispatch  from  the  same  consulate  of  June  25,  1886,  the  consul  reports  :  This  morn- 
ing the  lazaretto,  or  hospital  for  those  persons  who  had  been  in  contact  with  patients  suffer- 
ing from  or  suspected  of  cholera,  was  closed.  The  authorities  consider  that  all  trace  of  the 
disease  (cholera)  has  disappeared.  The  general  health  of  the  city  and  district  is  rejjorted 
good. 

In  a  dispatch  from  the  same  consulate,  September  25,  1886,  it  is  announced  that  7  cases  of 
cholera  had  suddenly  appeared  at  Cagliari,  which  port  has  hitherto  been  free  from  the  disease. 

In  a  dispatch  from  the  same  consulate,  of  October  23,  1886,  a  copy  of  a  letter  received  f  roui 
the  consular  agent  at  Cagliari,  Sardinia,  is  forwarded.  In  this  the  consular  agent  declares 
that  the  disease  has  decreased,  but  not  as  yet  disappeared. 

In  a  dispatch  dated  October  29,  from  the  same  consulate,  the  consul  quotes  the  commercial 
agent  at  Cagliari  as  saying,  on  the  25th,  that  since  the  20th  no  cases  of  cholera  have  been 
reported  here  or  anywhere  else  in  the  island. 

CHOLERA  IN  VARIOUS  PARTS  OF  ITALY,  1886.* 

In  a  dispatch  from  Rome,  May  6,  1886,  the  consul-general  states  :  I  have  the  honor  to 
inform  the  Department  that  the  existence  of  cholera  at  Venice  has  been  at  last  officially 
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reported  by  the  authorities,  and  a  lazaretto  for  the  reception  of  cholera  patients  has  been 
opened.  The  disease  can  hardly  be  called  epidemic,  and  I  do  not  think  there  is  much  danger 
that  it  will  become  so.  From  the  best  information  that  I  can  obtain,  there  have  latterly  been 
from  3  to  6  cases  of  cholera  daily  in  Venice.  So  far,  the  only  official  statement  as  to  the  dis- 
ease in  Venice  is  that  on  May  5,  1886,  there  were  10  cases,  but  the  number  of  deaths  has  not 
yet  been  published. 

The  cholera  at  Brindisi  is  decreasing,  and  apparently  about  to  disappear.  No  fresh  cases 
and  but  1  death  occurred  at  Brindisi  yesterday  (May  5).  In  the  neighboring  communes  there 
were  on  the  same  day,  in  all,  5  cases  and  1  death. 

In  a  dispatch  from  Rome,  May  11,  1886,  the  consul-general  writes  : 

I  have  the  honor  to  report  that  the  cholera  has  made  its  appearance  at  Bari,  where  there 
werle  yesterday  20  cases  and  10  deaths.  A  few  cases  are  alleged  to  have  occurred  at  Bari 
prior  to  yesterday,  but  no  official  information  as  to  them  can  be  obtained. 

In  Venice  there  were  yesterday  13  cases  of  cholera  and  8  deaths,  of  which  deaths  6  were 
of  preceding  cases.  The  disease  has  neither  increased  nor  diminished  in  Venice  since  the  date 
of  my  dispatch  of  May  6. 

At  Brindisi  no  cases  and  no  deaths  occurred  yesterday  from  cholera.  Danger  at  that 
place  is  now  apparently  over.  The  disease  still  lingers  in  the  neighboring  communes,  though 
it  seems  to  be  dying  out. 

Except  the  places  above  mentioned,  there  is  no  cholera  in  Italy. 

In  a  dispatch  from  Rome,  July  30,  1886,  the  consul-general  writes  as  follows  : 

As  exaggerated  reports  as  to  the  extent  of  the  cholera  in  Brindisi  appear  to  have  reached 
the  American  press,  I  have  the  honor  to  submit  the  following  facts,  obtained  by  me  from  the 
sanitary  authorities  here  as  to  the  cholera  in  Brindisi  and  elsewhere  in  Italy. 

The  greatest  number  of  cases  and  deaths  from  cholera  in  the  town  of  Brindisi  occurred 
on  June  29,  1886,  when  there  were  24  cases  and  6  deaths. 

In  the  vicinity  the  disease  has  afflicted  fifteen  or  sixteen  communes,  the  most  important  of 
which  are  Latiano  and  Franca  villa.  It  reached  its  worst  at  these  places  on  July  4,  when  there 
were  113  cases  and  28  deaths  at  Latiano;  101  cases  and  31  deaths  at  Francavilla. 

Both  at  Brindisi  and  its  vicinity  the  disease  is  now  decreasing.-  On  July  27,  the  date 
of  the  latest  return,  no  deaths  and  no  new  cases  occurred  at  Brindisi;  3  deaths  and  no  new 
cases  were  reported  at  Latiano,  and  at  Francavilla  there  were  7  cases  and  3  deaths. 

The  cholera  is  prevailing  also  at  Manduria,  a  town  of  about  10,000  inhabitants,  in  the 
province  of  AUecce.  There  were  13  cases  and  3  deaths  at  this  place  on  July  28,  where  it  is 
thought  that  the  epidemic  has  now  reached  its  height. 

The  cholera  had  appeared  at  Ferrara  on  June  14,  1886.  The  greatest  number  of  cases 
and  deaths  at  Ferrara  has  not  exceeded  3  in  any-  one  day.  Several  communes  in  the  vicinity 
of  Ferrara  have  suffered  severely,  especially  those  of  Massafiscaglia  and  Cadigiro.  At  the 
former  place  the  maximum  of  cases  and  deaths  was  reached  on  July  17,  when  there  were  25 
cases  and  5  deaths.  In  Cadigiro  the  maximum  was  reached  on  July  11,  when  there  were  12 
cases  and  5  deaths. 

On  the  22d  of  June,  1886,  the  cholera  appeared  in  Bologna,  where  there  occurred,  on  July 
12,  6  deaths  and  12  new  cases,  which  was  the  greatest  number  reported  in  any  one  day. 

The  cholera  has  virtually  disappeared  from  the  city  of  Venice,  though  an  occasional  case 
is  still  reported.  In  the  provinces  of  Venetia,  Udine,  Padua,  Vicenza,  and  Treviso,  many  cases 
are  reported,  most  of  which  occur  in  the  small  towns.  On  July  28  there  were  in  the  province 
of  Venetia  39  cases  and  6  deaths;  in  that  of  Udine,  14  cases  and  4  deaths;  in  that  of  Padua, 
78  new  cases  and  27  deaths;  in  that  of  Vicenza,  55  cases  and  25  deaths;  and  in  that  of  Treviso, 
96  cases  and  37  deaths.  It  may  be  noted  that  with  the  exception  of  Bologna,  Venice,  and  Fer- 
rara, the  large  cities  of  Italy  are  entirely  free  from  cholera.  The  chief  health  officer  in  this 
city  informs  me  that  the  average  mortality  from  cholera  in  the  various  Italian  towns  where  it 
has  appeared  varies  little  from  50  per  cent,  of  the  persons  attacked.  In  those  places,  however, 
where  the  epidemic  has  spent  its  force  and  is  diminishing,  the  percentage  of  mortality  is  much 
less.    No  cholera  bulletin  is  published  by  the  Italian  Government  this  year. 
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In  a  dispatch  from  Rome,  October  10,  1880,  the  consul-general  reports  that  on  Friday  last 
a  workman  in  the  city  died  with  every  apparent  symptom  of  Asiatic  cholera.  The  house  of 
the  deceased  was  at  once  disinfected  and  the  inmates  isolated.  As  yet  the  authorities  class  the 
case  as  "suspected  cholera,"  but  the  delay  of  the  physicians  in  making  public  their  report 
leaves  no  doubt  in  my  mind  that  the  case  is  one  of  geniiine  Asiatic  cholera,  and  I  do  not  feel 
justified  in  waiting  any  longer  for  an  official  admission  of  the  fact. 

Three  other  alleged  cases,  2  of  which  were  followed  by  death,  are  reported  by  the  press, 
but  it  is  possible  that  tliese  were  not  Asiatic  cholei*a.  This  is  the  season  when  the  new  wine 
is  brought  to  the  city,  and  although  its  sale  is  illegal,  many  people  drink  it  at  the  risk  of 
severe  cholera  morbus. 

The  health  of  the  city  is  excellent,  and  I  have  little  or  no  fear  of  a  cholera  epidemic. 
The  water  supply  can  hardly  be  contaminated,  and  the  authorities  are  intelligent  and  energetic 
in  enforcing  sanitary  measures. 

In  a  dispatch  from  Rome  of  October  13,  1886,  the  consul-general  reports:  I  have  the  honor 
to  inform  the  Department  that  there  have  been  up  to  the  present  date  5  cases  of  Asiatic  chol- 
era in  this  city,  of  which  3  were  fatal.  There  have  also  been  5  "suspected  cases,"  none  of 
which  proved  fatal.  These  all  occurred  among  the  laboring  classes,  who  at  this  season  are 
addicted  to  eating  green  fruit  and  drinking  new  wine.  The  first  persons  attacked  by  the  dis- 
ease had  recently  arrived  in  Rome  from  a  place  where  the  cholera  has  recently  prevailed. 

About  fifty  persons  who  had  been  in  contact  with  cholera  patients  here  have  been  iso- 
lated by  the  authorities,  and  the  sale  of  figs,  water-melons,  and  certain  other  fruits  has  been 
forbidden. 

In  a  dispatch  from  Rome  of  October  22,  1886,  the  consul-general  reports  the  disappearance 
of  cholera  from  that  city. 

APPEARANCE  OF  CHOLERA  IN  CATANIA,  1887. 

The  U.  S.  Consul  at  Catania  reports  as  follows,  February  28,  1887  : 

I  have  to  report  the  breaking  out  of  the  cholera  in  this  city.  Last  evening  rumors  were 
afloat  in  the  city  that  cholera  was  prevailing.  This  morning  I  called  on  the  x:)refect  of  the 
province  for  official  information.  He  said  that  the  physicians  had  decided  that  the  malady 
is  cholera;  that  he  had  a  few  minutes  previous  telegraphed  his  Government  at  Rome  to  that 
effect.  He  stated  that  the  disease  first  appeared  on  the  21st  of  this  month;  that  the  phy- 
sicians were  slow  in  making  up  their  minds  as  to  its  nature.  He  said  there  had  been  already 
15  cases  and  9  deaths;  that  the  cases  were  scattered  throughout  the  city,  not  being  confined  to 
any  particular  locality;  that  there  was  not  more  than  1  case  in  a  house  with  one  exception 
in  which  there  were  2 ;  that  the  physicians  reported  the  disease  to  be  without  epidemic  feat- 
ures.   There  are  2  new  cases  to-day  which  are  included  in  the  number  above  stated. 

The  prefect  said  that  he  had  already  ordered  that  sanitary  measures  be  at  once  taken,  and 
that  all  would  be  done  that  possibly  could  to  stay  the  disease. 

The  city  is  in  a  bad  condition  to  withstand  such  a  scourge.  Many  of  the  streets  are  with- 
out drainage.  The  side  streets  and  alleys  are  exceedingly  filthy.  The  poorer  classes  are 
crowded  together  in  dirt^,  poorly  ventilated,  comfortless  rooms. 

As  the  heat  of  summer  sets  in  (unless  the  dire  malady  should  be  stayed),  the  sacrifice  to 
death  will  be  fearful. 

The  people  are  greatly  alarmed.    Many  of  them  are  flying  to  the  slopes  of  ^tna. 

THE  CHOLERA  IN  MESSINA,  1887. 

The  United  States  consul,  in  his  dispatch  dated  October  12,  1887,  says: 
Messina  numbers  within  its  old  walls  70,000  inhabitants.  The  narrow  streets  of  one- 
fourth  of  the  city  proper,  the  most  densely  j)opulated  section,  are  unpaved.  The  suburbs, 
with  a  population  of  50,000  inhabitants,  are  also  unpaved.  As  there  is  a  sad  lack  of  privies 
throughout  the  city,  slops  are  thrown  into  many  of  the  streets.  The  sewers,  insufficient  in 
number,  empty  on  3,  narrow  strip  of  beach  that  runs  along  the  quay;  this  beach  is  exposed  to 
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the  sun  except  at  high.  tide.  Tlie  tide  in  the  straits  of  Messina  is  about  10  inches.  There  are 
no  means  of  flushing  these  sewers;  the  winter  rains  alone  cleanse  them.  During  the  summer, 
the  dry  season,  the  sewer-gratings  are  tightly  plugged  up,  as  the  stench  from  them  is  very 
great.  The  drinking  water  is  drawn  from  wells  and  public  fountains  fed  by  mountain  streams, 
which  are  generally  tapped  too  near  the  town;  frequently  the  water,  before  it  has  entered  the 
porous  earthen  pipes,  has  been  used  by  the  country  people  for  washing  purposes.  As  stated 
in  my  dispatch  No.  39,  dated  September  13,  but  2  cases  of  cholera  occurring  from  August  27  to 
September  8,  confidence  was  restored,  and  refugees  returned  to  the  city  in  great  numbers  for 
tlie  municipal  election  of  September  8.  On  September  10  the  epidemic  broke  out  most  sud- 
denly, and  in  an  aggravated  form.  For  ten  days  the  disease  ran  its  course  unchecked.  The 
greatest  number  of  deaths  (there  is  no  record  of  the  number  of  cases)  were  reported  Sep- 
tember 14,  256  in  twenty-four  hours.  On  the  20th  arrived  Professor  Canalis,  sent  by  tlie 
minister  of  the  interior.  He  at  once  took  charge  of  the  sanitary  bureau,  disinfected  certain 
portions  of  the  city,  established  steam-engines  to  supply  the  citizens  with  boiled  water,  orde  ed 
j)x\ve  drinking  water  to  be  sent  from  the  continent,  and  closed  the  wells  and  fountains.  As 
soon  as  these  sanitary  measures  were  carried  out  the  epidemic  abated,  and  atmospheric  changes 
ceased  to  influence  the  disease.  The  cessation  of  the  scourge  is  due  to  Professor  Canalis's 
energy.  Well-boats  will  continue  to  supply  the  city  with  drinking  water  until  pure  water 
from  the  mountains  can  be  introduced;  pipes  are  now  being  laid  for  that  purpose.  The  recent 
epidemic  resembles  in  character  the  Tonquin  cholera,  introduced  into  Europe  a  few  years  ago 
by  the  French.  It  has  become,  however,  somewhat  modified,  the  first  two  stages  running 
rapidly  into  the  third,  the  three  stages  not  being  well  defined,  as  in  Asia.  The  remedies  used 
in  the  first  stage  were  laudanum  and  chlorodyne,  and  hypodermic  injections  of  morphine,  the 
limbs  being  rubbed  with  spirits  of  camphor  or  brandy.  In  the  cold  stage  hypodermic  injec- 
tions of  a  solution  of  citrate  of  ammoniated  iro  i  have  proved  of  great  value.  *  *  *  Between 
September  10  and  25,  34  p?r  cent,  of  persons  attacked  died.  A  visit  to  the  cholera  burying- 
ground  three  days  ago  showed  the  mortality  to  have  been  greater  than  reported,  2,100  corpses 
having  been  interred  there  since  the  outbreak.  During  the  epidemic  soup-kitchens  were 
opened  for  the  indigent.  *  *  *  'jj^e  cholera  was  particularly  fatal  to  the  okl,  the  weak, 
and  the  very  young,  and  was  confined,  with  but  few  exceptions,  to  the  poor.  The  epidemic  is 
now  virtually  over;  but  4  cases  and  1  death  have  been  reported  for  the  last  twenty-four  hours. 
The  streets  are  still  deserted,  and  commerce  and  trade  are  at  a  stand-still.  Quarantine  has 
not  been  enforced  in  the  Sicilian  ports  this  past  season. 


HYGIENIC  CONDITION  OF  NAPLES. 

While  discussing  the  hygienic  conditions  of  the  people  of  Italy,  it  may  not  be  out  of  place 
to  say  a  few  words  concerning  the  city  of  Naples,  as  they  will  explain  to  some  extent,  not  only 
the  fearful  havoc  caused  by  cholera  during  its  visitations  of  this  city  in  the  past,  but  also  throw 
some  light  upon  the  great  prevalence  of  typhoid  fever  in  that  city,  which  is  such  a  favorite 
resort  during  the  winter  for  invalids  and  pleasure  seekers  from  all  parts  of  the  world.  I  shall 
limit  these  remarks  to  the  water  supply  and  disposal  of  sewage.  The  site  of  this  city  is  perhaps 
the  most  beautiful  in  the  world.  The  town  is  built  partly  on  an  alluvial  plain,  the  surface  of 
which  in  many  places  is  only  a  few  feet  above  the  level  of  the  water  of  the  Bay  of  Naples,  and 
partly  upon  the  hillside.  The  section  of  the  city,  perhaps  the  most  popular  among  the  visitors, 
the  Chiaja,  is  built  upon  ground  reclaimed  from  the  bay  aiad  is  the  newest  and  most  handsome 
quarter.  In  it  are  a  large  number  of  the  finest  hotels  most  frequented  by  travelers,  and  through 
it  two  of  the  largest  sewers  of  the  city  run  and  empty  directly  into  the  bay.  Besides  these 
large  sewers  there  are  numerous  other  smaller  ones  which  also  empty  their  contents  into  the 
waters  of  the  bay  in  this  quarter.  The  largest  and  most  popular  hotel  of  this  quarter  is  built 
directly  over  one  of  the  main  sewers.  This  hotel  is  seldom  or  never  free  from  cases  of  typhoid 
fever.  The  drainage  of  the  hotel  is  extremely  imperfect.  Although  the  water-closets  are 
trapped,  it  is  but  very  imperfectly,  and  there  is  no  competent  provision  for  flushing  the  drains. 
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During  the  night,  and  also  during  the  day,  when  the  wind  is  blowing  from  the  south  or  south- 
west, the  corridors  and  the  rooms  of  the  hotel  are  filled  with  sewer  gas,  oftentimes  to  such  an 
extent  as  to  make  it  a  relief  for  the  inmates  to  get  out  into  the  open  air.  Besides  this,  the 
ground  upon  which  the  hotel  is  built  is  porous,  andthemainsewer  is  so  imperfectly  constructed 
that  its  fluid  contents  have  no  difficulty  in  filtering  outwards  into  the  surrounding  earth. 

The  most  frequented  drive  in  the  city  of  Naples  is  along  the  bay  edge  of  the  Chiaja,  and  its 
western  extremity  alone  separates  this  hotel  from  the  bay.  At  this  point  the  stench  from  the 
decomposing  matter  dumped  into  the  water  by  the  main  sewers  is  often  insufferable.  So  that, 
in  addition  to  the  gases  which  permeate  every  part  of  the  hotel  directly  from  the  water-closets 
and  which  emanate  from  the  porous  soil  beneath,  there  is  a  re-enforcement  by  the  mephitic  air 
swept  by  the  winds  against  the  side  of  the  hotel  from  the  mouths  of  the  sewers,  and  the  filthy 
water  of  the  bay.  The  most  extensive  system  of  sewers  is  in  that  portion  of  the  old  city  east  of 
the  via  Roma.  Many  of  the  sewers  of  this  portion  of  the  city  are  upwards  of  two  hundred 
years  old,  and  the  imperfections  of  their  early  construction  have  been  increasing  for  two  cent- 
uries. They  are  frequently  irregiilar  in  their  level,  commonly  imperfectly  cemented,  and  of 
a  very  faulty  transverse  section.  The  main  sewers  are  often  without  any  other  floor  than  that 
formed  by  the  primeval  earth.  Leakage  of  the  fluids  into  the  surroimding  soil  is  constant,  and 
the  formation  of  pools  and  obstructions  in  their  course  is  unavoidable.  Besides  this,  in  the 
low,  flat  portions  of  the  city  their  declivity  is  quite  inadequate  to  provide  for  an  efficient  dis- 
charge. Furthermore,  provision  for  their  ventilation  is  either  entirely  absent  or  extremely 
imperfect.  It  can  be  readily  seen  from  what  has  been  said  that  any  thorough  flushing  is  an 
absolute  impossibility.  The  house  connections  with  the  street  sewers  are  also  very  imperfect, 
and  the  absence  of  traps  is  the  rule  rather  than  the  exception.  In  Naples  also,  as  in  other 
towns  of  Italy,  the  i^ractice  of  throwing  night-soil  and  household  refuse  from  the  windows  is 
quite  prevalent  in  many  parts  of  the  city. 

The  houses  of  the  poor  quarters  are  many  stories  in  height  and  are  tenanted  by  families 
who  live  in  flats.  The  upper  flats  are  constructed  upon  the  same  plan  as  the  lower  ones, 
the  kitchens  of  all  being  directly  over  each  other.  The  water-closets,  when  they  exist,  usually 
occupy  one  corner  of  the  kitchen  and  connect  by  untrapped  pipes  with  the  main  pei'pendicular 
drain  which  leads  to  a  pozzo  nero  in  the  basement  of  the  house.  It  is  usually  only  the 
overflow  of  the  fluid  contents  of  the  pozzo  nero  which  enters  the  main  house  drain  and  passes 
to  the  street  sewer.  The  walls  of  these  pozzi  neri  are  usually  very  imperfectly  or  not  at  all 
cemented,  the  floor  of  the  sink  being  formed  by  the  porous  earth.  The  solid  accumulations  in 
the  2'jozzi  neri  are  not  often  removed  more  than  once  a  year. 

The  following  peculiarities  in  the  water  supply  of  Naples  may  be  mentioned.  In  most  of 
the  large  houses  there  is  an  individual  provision  for  water  in  the  following  manner:  Running 
water  flows  in  masonry  trenches  from  house  to  house,  ordinarily  a  little  under  ground.  In  the 
course  of  the  trench  as  it  passes  beneath  the  house  there  is  a  cistern  sunk  beneath  the  bottom 
of  the  trench  in  order  to  form  a  species  of  water  reservoir  for  household  purposes.  This  reser- 
voir is  usually  located  in  the  part  of  the  building  immediately  under  the  kitchens  of  the  various 
floors,  and  is  in  communication  with  them  by  means  of  a  bucket  attached  to  a  rope  which  runs 
over  a  pulley  at  the  top  of  the  house,  so  that  the  occupants  of  the  various  stories  can  draw  the 
water  without  the  necessity  of  descending  to  the  ground  floor.  The  location  of  these  reser- 
voirs is,  therefore,  frequently  in  close  proximity  to  that  of  the  pozzi  neri,  and  from  what  has 
already  been  said  of  the  construction  of  these  pozzi  neri,  it  is  easily  understood  how  filtra- 
tions  from  the  latter  must  unavoidably  reach  and  contaminate  the  water  of  these  reservoirs. 
And  the  fact  that  the  water  trench  passes  from  house  to  house  and  directly  communicates  with 
the  reservoirs,  explains  how  in  houses  where  the  pozzo  nero  and  the  reservoir  are  quite 
distant  the  water  drawn  from  the  reservoir  is  often  necessarily  contaminated  by  the  pozzi 
neri  in  houses  up-stream. 

Besides  this  household  provision  of  water,  there  is  also  a  public  supply  by  means  of  a  com- 
paratively limited  number  of  public  fountains  in  the  streets  and  public  squares.  The  majority 
of  the  inhabitants  recognize  the  fact  that  the  water  of  the  public  fountains  is  of  a  better  quality 
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for  drinking  purposes  than  that  drawn  from  the  reservoirs  within  the  houses,  and  those  living 
on  the  ground  floors,  and  not  too  far  distant  from  the  nearest  joublic  fountain,  habitually  resort 
to  the  fountain  for  their  drinking  water,  using,  however,  the  reservoir  water  for  other  domestic 
purposes. 

It  was  a  curious  fact  that  during  the  prevalence  of  cholera  in  Naples  in  1884,  and  indeed  in 
nearly  all  of  the  preceding  epidemics,  contrary  to  the  customary  rule  in  cholera  epidemics  in 
most  parts  of  the  world,  those  dwelling  in  the  upper  stories  suffered  most  severely  from  cholera. 
The  explanation  of  this  fact  is  patent.  The  ease  with  which  the  dwellers  in  the  upper  stories 
could  obtain  water  from  the  reservoir,  and  the  inconvenience  of  I'esorting  to  public  fountains, 
caused  them  to  use  water  which  was  by  far  most  likely  to  be  contaminated  by  cholera  dis- 
cha.rges.  In  addition  to  the  contamination  of  the  reservoir  water  by  cholera  discharges  which 
might  reach  the  "poszo  nero,"  in  not  a  few  instances  the  reservoir  water  was  further  con- 
taminated by  the  reckless  practice  of  washing  linen  soiled  with  choleraic  discharges  in  the 
trenches  of  running  water  beneath  the  houses. 

The  city  of  Naples  has  had  an  instructive  experience  with  regard  to  pure  water  which 
may  be  looked  upon  as  a  complement  to  that  already  related  of  the  city  of  Genoa.  It  has 
been  seen  how  severely  Naples  suffered  from  cholera  in  1884,  and  how  liable  the  common 
household  water  supply  was  to  become  contaminated  with  excrementitious  matter.  During 
the  following  year  pure  water  was  brought  into  this  city  from  a  mountain  stream  (the  Serino) 
eighty  miles  distant,  and  very  generally  distributed  through  iron  pijjes,  under  pressure.  At 
the  same  time  the  old  system  of  distribution  by  water  trenches  coursing  beneath  the  dwellings 
was  to  a  great  extent  done  away  with.  Neither  in  1885  nor  in  1886,  notwithstanding  the  exist- 
ence of  cholera  in  her  vicinity  and  the  not  infrequent  arrival  of  refugees  from  cholera-stricken 
localities,  did  this  city  suffer  from  even  limited  epidemic  outbreaks  of  the  disease.  This  was 
true  also  of  the  year  1887,  until,  in  consequence  of  a  break  in  tlie  new  water  conduit  from  the 
distant  mountain  stream,  recourse  for  a  few  days  was  had  very  generally  to  the  old  water 
system.  At  this  time  there  were  numerous  refugees  in  the  city,  as  in  fact  there  had  been  for 
weeks,  from  various  places  in  soixthern  Italy  and  Sicily,  including  several  suburban  towns, 
where  cholera  was  more  or  less  prevalent.  And  there  were,  and  had  been  almost  constantly 
occurring,  a  few  isolated  cases  of  the  disease  among  these  refugees,  without,  however,  a  local- 
ized epidemic  being  produced  thereby.  But  very  soon  after  the  interruption  of  the  suj^ply  of 
pure  Serino  water  there  were  one  or  two  quite  sharp  explosions  of  local  epidemics  around 
some  of  these  cases,  grave  enough  to  cause  very  considerable  anxiety  lest  the  unfortunate  ex- 
perience of  1884  was  to  be  repeated.  The  speedy  repair  of  the  Serino  aqueduct  enabled  the 
municipal  authorities  again  to  turn  on  that  pure  water  throughovit  the  city;  and  practically 
coincident  therewith  these  local  epidemics,  which  had  occasioned  so  much  alarm,  ceased  almost 
as  suddenly  as  they  began.  It  may  not  be  iminteresting  to  incidentally  remark  that  the 
municipality  of  Naples  has  profited  in  other  respects  also  through  the  benefit  of  improved 
water  supply.  The  statistics  of  Neapolitan  hospitals  for  infectious  diseases  for  three  years 
previous  to  the  introduction  of  the  new  water  supply,  and  for  three  years  subsequent  thereto, 
strikingly  illustrate  the  economic  advantage  of  pure  water: 


Number  of  cases  before  and  after  introduction  of  pure  water. 


Diseases. 

Before. 

After. 

333 

an 

76 

77 

83 

26 

93 

62 

While  mentioning  the  imj^rovements  in  the  jjublic  water  supi^ly  whi^h  have  taken  place 
in  Naples  since  the  great  cholera  epidemic  in  that  city  of  1884.  it  seems  proper  to  refer  also 
to  other  comprehensive  hygienic  improvements  projected  as  a  result  of  the  sad  experience  of 
1884.    Broad  avenues,  lined  on  either  side  with  spacious  and  well-constructed  buildings,  are 
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to  he  cut  through  the  densest  and  most  noisome  quarters  of  the  old  city,  which  have  always 
been  most  ravaged  by  epidemics,  and  a  greatly  improved  general  system  of  sewerage  is  to 
be  executed.  These  projected  improvements  are  estimated  to  cost  upwards  of  $00,000,000  and 
to  require  ten  years  for  their  completion,  and,  it  is  believed,  will  go  far  towards  the  destruc- 
tion of  this  plague-sjDot  of  southern  Italy. 

The  geological  formation  of  the  grormd  iipon  which  Naples  is  built  is  of  volcanic  origin. 
The  rocky  bed  of  the  hillside  consists  in  the  main  of  tufa,  a  moderately  hard,  Init  extremely 
porous  lava.  Most  of  the  buildings  of  Naples  are  constructed  of  this  material,  and  it  enters 
also  into  most  of  the  masonry  work  throughout  the  city,  including  the  walls  of  wells  and 
sinks  as  well  as  public  sewers.  Thus,  when  it  is  understood  that  cement  is  wanting,  as  a 
rule,  the  percolation  through  solid  walls  of  moisture  and  fluids  holding  in  solution  organic 
material  is  easily  explainable. 

While  discussing  the  hygienic  conditions  and  mode  of  life  which  prevail  in  Italy,  refer- 
ence may  be  made  to  the  great  number  of  fetes  and  holidays  during  the  course  of  the  year,  as 
they  have  a  marked  influence  often  upon  the  course  of  cholera  epidemics  in  that  country.  Dur- 
ing these  times  it  is  the  custom  among  the  inhabitants  of  the  cities  and  villages,  especially  of 
the  poorer  classes,  to  move  into  the  coiintry  in  large  crowds  for  the  purpose  of  recreation  and 
pleasure.  On  these  occasions  the  use  of  overripe  and  unripe  fruits  and  the  consumption 
of  poor  wines,  and  at  certain  seasons  of  the  year,  also,  of  large  quantities  of  the  new  wines 
is  the  rule,  intemperance  of  all  kinds  being  extravagantly  indulged  in.  Even  the  prevalence 
of  epidemics  does  not  stop  these  indulgences,  and  the  days  following  the  fetes  are  universally 
marked  by  the  increase  of  all  sorts  of  digestive  disturbances. 

Another  circumstance  may  be  mentioned  which  will  also  throw  some  light  upon  the 
spread  of  epidemic  diseases,  especially  those  which  may  be  caused  by  the  introduction  of  the 
infectious  principle  by  way  of  the  digestive  apparatus.  I  refer  to  the  constant  practice  of  the 
washing  of  clothing  in  running  streams,  which  frequently  supply  the  inhabitants  with  drink- 
ing water.  The  danger  from  this  source  is  also  greatly  increased,  especially  in  certain  parts 
of  Northern  Italy  where  artificial  irrigation  for  agrictiltural  j)urposes  is  extensively  practiced. 
The  irrigation  canals  are  generally  also  used  as  public  lavatories  and  reservoirs  of  drinking 
water.  They  occasionally  also  serve,  especially  in  their  passage  through  small  villages,  as 
public  sewers.  It  is  not  often  that  when  the  public  sewage  is  turned  into  the  irrigation  canal 
from  a  given  village  that  the  inhabitants  of  that  place  use  these  canals  also  for  the  supply 
of  drinking  water;  but  the  inhabitants  of  the  village  below,  if  they  do  not  empty  their  sewage 
into  the  stream,  usually  make  use  for  all  domestic  purposes  of  the  same  water  contaminated 
by  the  sewage  of  the  village  above.  The  course  of  these  canals  is  frequently  by  the  roadside, 
and  the  level  of  the  road  is  such  that  the  fall  of  rain-water  sweeps  the  movable  filth  directly 
into  the  canal.  The  superabundance  of  water  during  wet  weather  also  frequently  finds  its 
way  from  the  surface  of  the  fields  into  these  canals,  carrying  with  it,  t©  a  certain  extent, 
the  soluble  parts  of  the  manure  used  to  enrich  the  soil. 


HYGIENIC  CONDITIONS  AND  MODE  OF  LIFE  IN  PALERMO. 

Much  of  what  is  said  here  will  apply  in  a  general  way  to  the  whole  of  Italy,  Southern 
France,  and  Spain.  The  city  of  Palermo  rests  upon  an  alluvial  soil.  The  debris  of  the  sur- 
rounding mountains  has  been  washed  down  from  them  by  the  rains  and  by  the  mountain 
streams  for  thousands  of  years,  forming  a  flat  plain  of  some  few  miles  in  breadth,  bounded  on 
the  east  by  the  Bay  of  Palermo,  and  on  the  north,  west,  and  south  liy  mountains  and  hills 
arranged  in  the  shape  of  a  semicircle.  Surrrounding  the  city  of  Palermo,  which  has  about  275.000 
inhabitants,  are  very  fertile  gardens  and  orange  groves  abundantly  watered  by  small  streams 
and  irrigation  canals.  The  city  receives  its  water  supply  from  several  sources.  The  water 
comes  to  the  city  from  the  surrounding  hills  and  mountain  peaks,  usually  in  open  trenches  of 
masonry,  and,  after  reaching  the  borders  of  the  city,  passes  within  it  and  is  distribiited  usually 
through  the  same  sort  of  water-ways,  now,  however,  customarily  covered.     For  the  pro- 
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vision  of  the  more  elevated  portions  of  the  city  there  are  a  few  water-towers,  into  which  the 
water  is  raised  by  pumps,  for  the  purpose  of  supplying  water  to  the  upper  stories  of  the  houses 
of  the  more  wealthy  classes.  These  water  trenches  within  the  city  limits  are  sometimes,  how- 
ever, uncovered;  or  they  pass  beneath  the  houses,  in  the  basements  of  which  there  ai'e  traps  in 
the  top  of  the  water  trenches  for  the  purpose  of  permitting  the  occupants  to  draw  the  water 
directly  from  the  courses.  A  number  of  public  fountains  throughout  the  city  are  supplied 
by  this  running  water,  and  the  poor  classes,  as  a  rule,  supply  themselves  with  water  for  all 
purposes  by  resort  to  the  public  fountains.  There  are,  however,  scattered  through  the  city, 
particularly  in  the  poorer  quarters,  a  large  number  of  wells.  The  well  is  usually  located  in  a 
narrow  court  around  which  the  hovels  of  the  poor  are  built.  These  wells  are  usually  deep, 
and  customarily  walled  very  imjierfectly.  Around  the  top  of  the  well  there  is  generally  a 
curb,  a  foot  or  two  in  height,  formed  of  loose  stones  placed  together  without  cement.  Aroimd 
the  curb  is  generally  to  be  found  a  number  of  stone  washing-tubs,  for  the  purpose  of  washing 
soiled  clothing.  It  often  happens  that  the  drains  from  the  houses  collect  together  near  the 
center  of  the  court,  and  therefore  in  close  proximity  to  the  well,  in  order  to  form  a  common 
larger  drain  which  leads  to  the  sewer  in  the  street.  It  is  an  exception  that  these  house  and 
court  drains  are  in  a  fair  state  of  preservation.  They  are  most  frequently  clogged  or  in  other 
ways  obstructed;  in  fact,  they  are  usually  constructed  of  loose  stones,  uncemented,  and  it 
sometimes  happens  that  the  slant  of  the  court  is  towards  the  well.  It  is  easily  seen  how 
with  the  rain-water  and  the  escape  of  water  from  the  washing-tubs  the  water  in  the  well  may 
become  contaminated,  not  only  by  the  water  from  the  washing-tubs,  but  also  by  the  surface 
rain-water  of  the  court,  and  even  also  the  filthy  water  which  runs  in  the  neighboring  drains. 
In  fact,  upon  examination  of  numbers  of  these  wells  it  was  not  at  all  an  infrequent  sight  to 
observe  the  drippings  at  various  depths  finding  their  way  down  the  wall  of  the  well. 

The  public  water  already  alluded  to  is  distributed  throughout  the  town  sometimes  in  terra- 
cotta closed  pipes  and  water  mains  running  beneath  the  surface  of  the  street  near  the  curb  on 
each  side,  and  sometimes  in  sqxiare  trenches  of  stone  or  brick  masonry  often  very  imjierfectly 
cemented. 

The  system  of  sewerage  in  Palermo  is,  as  in  most  Italian  towns,  very  imperfect.  The  streets, 
as  a  rule,  are  well  paved,  with  the  surface  slightly  raised  in  the  center  of  the  street.  A  large 
collecting  sewer  usually  runs  a  few  feet  beneath  the  surface  under  the  middle  of  the  large 
streets.  Its  construction  is  very  imperfect,  both  as  to  the  tightness  of  the  walls  and  as  to  the 
level  of  the  floor  of  the  sewer.  Side  connections  are  made  from  time  to  time  with  adjoining 
houses  to  receive  the  overflow  from  the  sink,  or  pozzo  new,  when  it  exists  in  the  basement 
of  the  house.  These  sewers  unite  as  they  pass  toward  the  harbor  into  one  or  two  large  main 
sewers  which  converge  from  various  directions  to  empty  into  that  portion  of  the  port  known 
as  La  Gala.  The  surface  water,  which  includes  the  rain-fall  upon  the  streets,  the  water  for 
cleansing  the  surface  of  the  streets,  and  often  the  water  used  in  the  houses  for  domestic  pur- 
poses, such  as  washing  and  cleansing  the  house,  is  collected  by  the  gtitters  on  either  side  of  the 
street  and  conducted  by  them  according  to  the  natural  declivities  to  the  port.  From  the  im- 
perfect construction  of  the  walls  of  the  sewers,  as  also  of  those  of  the  water  trenches  and  water 
mains  of  terra-cotta,  it  is  not  a  difficult  matter  to  have  frequent  contaminations  of  the  public 
water  supjjly  of  the  town  during  the  course  of  distribution  throughout  the  city. 

Furthermore,  from  the  existence  of  traps  in  the  tops  of  the  water  trenches,  as  already 
described,  it  is  easy  to  see  how  a  more  direct  contamination  of  the  public  drinking  water  may 
take  place  by  the  carelessness  or  the  intention  of  the  inhabitants  of  houses  wherein  these  traps 
exist.  A  further  source  of  contamination  of  the  public  water  within  the  town  is  to  be  found 
in  the  habit  in  some  localities  of  washing  clothing  near  the  border  of  the  basins  receiving  the 
water  from  the  piiblic  fountains.  In  addition  to  these  possibilities  of  contamination  of  the  public 
water  within  the  city,  the  conditions  under  which  the  water  is  brought  to  the  city  also  explain 
how  difficult  it  is  for  the  water,  although  pure  at  its  source,  to  reach  the  borders  of  the  city 
without  contamination. 

I  have  spoken  of  the  conveyance  of  the  public  water  to  the  city  in  open  trenches 
of  masonry.    In  the  neighboring  suburbs,  and  especially  in  the  small  villages  along  the 
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course  of  these  water  trenches,  it  is  a  common  thing  to  see  provision  for  the  washing  of  cloth- 
ing and  the  drawing  of  water  directly  from  the  running  stream  at  various  places  along  the 
trenches.  This  provision  is  in  the  shape  of  stone  steps  leading  up  to  the  top  of  the  wall  of 
the  trench,  ending  in  a  stone  platform  of  some  breadth  only  a  foot  or  two  below  the  level  of 
the  top  of  the  wall.  Sometimes  stone  wash-basins  rest  upon  this  platform,  and,  besides,  the 
inhabitants  resorting  to  the  trench  for  their  water  frequently  bring  their  own  portable  wash- 
tubs  to  the  same  place.  It  is  a  daily  occun*ence  to  witness  the  washing  of  soiled  clothing 
at  these  i^laces,  and  during  the  process  of  washing  to  see  the  frequent  dipping  of  the  water 
from  the  trenches  with  vessels  none  too  clean.  In  fact  it  is  a  known  circumstance  that  the  filthy 
habits  of  the  peasantry,  and  their  utter  disregard  of  the  rights  or  welfare  of  their  neighbors, 
cause  them  not  infrequently  to  comj^lete  the  process  of  cleansing  the  clothes  by  giving  them 
a  final  rinsing  in  the  running  stream  itself.  Besides  this  very  common  way  of  contamination 
of  the  water  in  its  course  toward  the  city,  there  is  still  another  which  is  almost  in  constant 
action.  The  suburban  gardens  and  orange  groves,  as  I  have  said,  are  abundantly  watered 
both  by  running  streams  and  irrigation  canals;  they  are  also  richly  manured  by  the  use  of 
human  excreta  obtained  from  the  city.  The  water  trenches  in  various  parts  of  their  course 
are  oftentimes  below  the  level  of  the  ground  they  traverse,  and  in  examining  some  of  them  I 
found  places  along  their  course  where  the  top  of  the  wall  of  the  open  trench  was  not  only 
below  the  level  of  the  surrounding  orchards,  but,  worse  still,  the  slant  of  the  groiind  was 
toward  the  trench.  During  the  time  of  heavy  rain-fall  it  is  easy  to  see  that  some  of  the  surface 
water  from  this  ground,  Avhich  is  the  recipient  of  the  manure  of  various  sorts  from  the  city, 
can  find  its  way  into  the  water  trenches  and  thus  reach  the  inhabitants  of  the  city.  Further- 
more, besides  these  many  faults  in  the  public  water  supply  of  the  city  of  Palermo,  during  the 
season  of  drought,  especially  in  the  summer,  the  inhabitants  not  infrequently  suffer  from 
scarcity  of  water,  a  fact  which,  perhaps,  lessens  to  a  considerable  degree  what  little  daintiness 
remains  among  the  inhabitants  and  public  authorities  with  respect  to  the  purity  of  the  public 
Avatei". 

The  city  of  Palermo  presents  to  the  eye  of  the  visitor  who  simply  promenades  the  priiicipal 
streets  or  drives  around  the  city  the  appearance  of  being  one  of  the  cleanest  cities  in  the 
world.  As  I  have  said  before,  the  streets  are  in  the  main  well  paved.  The  surface  of  the 
streets,  especially  in  the  principal  thoroughfares,  is  kei)t  reasonably  clean  by  sweeping  and  by 
watering.  The  houses  are  of  an  attractive  style  of  architecture  and  are  usually  built  of  a 
light-colored  stone,  or  are  covered  with  a  light  stucco,  and  the  general  impression  which  strikes 
the  traveler  is  that  the  city  is  unusually  clean.  But  the  moment  one  steps  aside  from  the 
piiblic  thoroughfares  and  enters  the  adjacent  alleys  and  courts,  even  though  within  a  few 
steps  of  the  most  frequented  street  of  the  town,  he  will  find  them  reeking  with  filth  and  every 
abomination. 

The  dwellings  of  the  poor,  and  there  are  large  numbers  of  this  class  in  the  city  of 
Palermo,  are  usually  solidly  constructed,  having  very  thick  walls,  and  are  several  stories 
in  height  as  a  rule,  surrounding  an  open  court  in  the  interior.  The  only  entrance  to  these 
dwellings  is  often  through  a  dark,  narrow,  filthy  passage-way  leading  from  a  noisotne  alley 
into  the  interior  court.  It  is  not  unusual  for  a  hundred  or  more  people  to  crowd  together  into 
the  building  surrounding  the  court.  In  these  miserable  habitations  of  the  poor,  the  lower 
story  is  frequently  without  pavement  of  any  kind,  the  bare  ground  constituting  the  floor. 
Besides,  the  level  of  this  floor  is  often  below  that  of  the  court.  It  is  the  rarest  thing  to  find  a 
kitchen  or  any  provision  for  fire  within  the  interior  of  these  dwellings,  the  climate  of  Palermo 
being  so  mild  that  even  in  the  winter  fire  is  not  an  absolute  necessity  for  warming  piirposes, 
and  the  inhabitants  universally  have  a  deep-rooted  prejudice  concerning  the  unhealthiness  of 
artificial  heat  for  such  purposes.  When  the  kitchen  exists  at  all  as  an  attachment  to  these 
houses,  it  is  in  the  shape  of  a  small  stone  balcony  projecting  from  the  exterior  wall,  of  perhaps 
a  cubic  meter  in  area.  In  these  dwellings  the  disposal  made  of  the  household  drainage  and 
night-soil  accumulations  is  customarily  out  of  the  window  into  the  court,  or  into  the  recesses 
of  the  dark  stairway  leading  to  the  ground  floor,  or,  when  the  inhabitants  are  more  fastidi- 
ous, into  the  mouth  of  a  drain  leading  to  the  court,  which  is  located  just  inside  the  door- way, 
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in  the  floor  of  the  hall,  and  is  very  imperfectly  covered  by  a  stone  or  metallic  lid,  leaving  cracks 
through  which  the  mephitic  gases  from  the  drain  find  a  ready  communication  with  the  air  of 
the  hall-way  which  connects  with  every  room  in  the  house.  The  rooms  are  small,  and  in  the 
winter  cold  and  damp.  It  is  the  rule  that  a  family  of  several  members  occupies  a  single 
room;  in  fact  I  have  frequently  seen  a  dozen  people  crowded  into  one  of  these  apartments  not 
over  15  feet  square,  and  with  them  also  a  considerable  number  of  domestic  animals.  As 
a  matter  of  fact,  on  the  ground  floor  it  is  usual  for  goats  and  asses  to  be  tenants  in  common 
with  the  human  animals,  and  in  these  cases,  especially  where  the  human  tenants  are  inter- 
ested in  the  practice  of  agriculture  in  the  suburban  orchards,  it  is  very  common  to  see  the 
ground  covered  inches  deep  with  the  accumulated  excrement  and  dirt  of  these  beasts;  the 
night-soil  in  this  case,  instead  of  going  throiigh  the  windows  into  the  court,  being  thus  stored 
for  the  production  of  manure. 

In  the  dwellings  of  the  middle  classes  there  is  considerable  improvement  upon  these  mis- 
erable hygienic  conditions.  The  dwellings  are  still  built  around  an  open  court,  biit  they  are 
much  more  commodious.  What  has  been  said  respecting  the  absence  of  any  provision  for 
artificial  heat  and  kitchens  within  the  apartments  of  the  dwellings  of  the  poor  applies  equally 
well  to  the  habitations  of  the  middle  classes,  and  the  practice  of  dumping  the  household  filth 
through  the  window  into  the  court,  or  in  the  mouth  of  the  house  drain  at  the  entrance  of  the 
hall,  is  common  with  these  classes  also;  but  oftentimes  there  is  found  a  water-closet  of  rude 
construction  which  connects,  without  any  intermediation  of  traps  of  any  kind,  or  provision  of 
adequate  flushing,  with  the  mouth  of  the  drain  at  the  entrance  of  the  hall  on  the  ground  floor. 
Sometimes  the  pipes  from  the  water-closet  lead '  directly  into  a  pozzo  nero  of  some  size 
beneath  the  floor  of  the  entrance  hall,  and  in  this  case  the  accumulations  in  the  pozzo  nero 
are  usually  removed  only  once  a  year  during  the  season  when  the  material  is  most  required 
for  agricultural  purposes.  The  walls  of  these  pozzi  neri  are  uncemented  and  their  floors  are 
formed  simply  by  the  porous  soil.  Occasionally  in  the  courts  of  these  dwellings  the  water- 
well,  when  it  exists,  instead  of  being  located  in  the  middle  of  the  court,  is  placed  in  one  corner 
against  the  wall  of  the  dwellings,  and  an  arrangement  consisting  of  a  pulley  at  the  top  of  the 
house  and  a  long  rope  running  over  it  attached  to  a  bucket  is  made  for  the  drawing  of  water 
by  the  inhabitants  of  the  several  floors.  It  is  understood  that  the  pozzo  w  ro  is  then  fre- 
quently in  very  close  proximity  to  the  water-well,  and  that  it  is  a  common  thing  for  the 
filterings  of  this  sink  to  reach  and  contaminate  the  water  in  the  well.  In  this  case  all  the  water 
for  every  domestic  use,  including  the  cleansing  of  dishes  and  the  preparation  of  food,  is  con- 
taminated by  those  excrementitious  substances  which  are  sokible. 

The  dwellings  of  the  upper  classes  are  of  course  usually  well  located  upon  the  broad,  hand- 
some streets,  and  are  handsomely  constructed  and  very  spacious;  but  the  habit  of  building 
around  an  interior  court  still  prevails  among  them.  These  residences  are  commonly  supplied 
with  public  water,  and  there  often  exists  a  fountain  within  the  court  which  serves  not  only  for 
ornamentation  but  also  for  domestic  purposes.  The  water-closets  in  these  houses  are  conven- 
iently arranged,  as  a  rule,  but  there  is  no  such  thing  as  a  siphon  or  trap  in  the  drains  which 
lead  from  them,  except  in  the  dwellings  of  rich  English  or  American  foreigners,  of  whom  there 
are  naturally  a  large  number  in  Palermo  during  the  winter.  In  the  palaces  of  the  rich  natives, 
however,  there  is  the  same  absence  of  arrangements  for  furnishing  artificial  heat  which  has 
been  noted  already  in  the  dwellings  of  the  lower  classes.  In  public  restaurants  and  in  the 
hotels  and  inns  frequented  by  the  natives  there  is  the  crudest  arrangement  of  the  water-closets. 
During  the  time  of  my  jDresence  in  Palermo  the  city  was  almost  deserted  by  visitors,  and  the 
principal  hotels  for  their  accommodation  were  closed.  The  one  large  hotel,  the  Trinacria, 
which  had  remained  open  during  the  course  of  the  epidemic,  only  accommodated  six  or  eight 
guests.  This,  being  located  upon  a  site  overlooking  the  beautiful  bay,  is  always  one  of  the 
most  popular  resorts  for  transient  visitors,  and  is  furnished  with  all  the  modern  accommoda- 
tions required  by  English  and  American  travelers,  such  as  convenient  lavatories  and  well- 
arranged  water-closets.  But  it  was  the  custom  among  the  guests  of  this  hotel  during  my  stay 
there,  as  with  most  of  the  gentlemen  of  the  upper  classes  in  Palermo,  to  take  their  mid-day 
breakfast  in  the  most  popular  restaurant  of  the  city,  located  upon  the  principal  thoroughfare, 
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the  Corso  Vittorio  Emanuele.  The  water-closet  of  this  fashionable  restaurant  is  located  iu 
the  kitchen,  and  is  of  the  crudest  description.  Between  two  tables  upon  which  the  food  is 
prepared,  against  one  of  the  walls  of  the  room,  the  open  pan  of  the  water-closet  is  situated, 
without  a  trap  or  even  a  cover.  This  location  of  the  water-closets  in  the  public  inns  and  cafes 
is  almost  universal  throughout  Sicily  as  also  a  greater  part  of  Italy. 

The  supply  of  food  is  commonly  a))undant  and  of  a  fair  quality,  consisting  largely  of 
various  fruits,  and  grapes  in  their  season,  with  melons,  tigs,  oranges,  and  jn'ickly  pears.  The 
supi)ly  of  vegetables  is  usually  almost  unlimited,  as  also  is  that  of  fish,  including  a  few  oysters 
of  an  inferior  quality. 

The  staple  food  of  the  Italians  of  the  lower  classes  consists  mainly  of  macaroni  pre2)ared 
in  various  styles,  but  usually  cooked  with  tomatoes  and  cheese.  The  universal  drink  is  a  light, 
sour  wine,  usually  diluted  with  water.  During  the  time  of  the  epidemic  there  was  close  muni- 
,  cipal  inspection  of  the  quality  of  the  food  supply  introduced  into  the  city,  especial  care  being 
taken  to  condemn  and  dump  into  the  harbor  unripe  and  overripe  fruit,  as  well  as  partly  decayed 
vegetables.    The  meat  of  all  kinds  was  also  rigidly  inspected. 

During  my  sojourn  in  Sicily  I  had  occasion  to  visit  some  of  the  neighboring  villages  in  the 
vicinity  of  Palermo.  What  has  been  said  of  the  construction  of  the  dwellings  of  the  lower 
classes  will  apply  very  fairly  to  almost  every  habitation  in  these  little  towns,  the  chief  differ- 
ence being  that  the  crowding  together  of  men  and  beasts  in  the  lower  stories  was  often  more 
accentuated,  and  the  filth  in  the  courts  and  in  the  public  streets  was  far  more  abundant,  there 
being  usually  no  provision  whatever  for  its  removal  from  the  public  streets  except  by  the  down- 
fall of  rain;  and  the  accumulations  of  human  excrement  dumped  in  front  of  the  houses,  from 
the  windows  and  doors,  everywhere  constantly  offend  the  eye  and  the  nose. 

The  population  is  most  ignorant,  prejudiced,  and  lawless.  Brigandism  existed  to  such  an 
extent  only  a  few  years  ago  that  it  was  not  an  uncommon  thing  for  rich  and  influential  citizens 
of  Palermo  to  be  kidnapped  within  a  few  miles  of  the  city  and  held  among  the  mountains  for 
enormous  ransoms,  which  Avere  nearly  always  paid  before  the  prisoner  gained  his  freedom. 
Even  the  prefect  of  the  province,  while  escorted  by  his  personal  guard,  was  stopped  in  the 
mountains  and  made  prisoner,  being  allowed  to  escape  only  after  having  paid  the  ransom  of 
60,000  lire  (francs).  On  the  advent  of  cholera  the  population  be(;ame  very  turbulent,  in  some 
places  even  rising  in  open- revolt.  The  impression  among  them  was  almost  universal  that  the 
disease  was  produced  intentionally  by  the  physicians  and  health  authorities  as  emissaries  of  the 
Government,  who,  thinking  that  the  population  was  too  rapidly  increasing,  had  determined  to 
kill  off  the  surplus  by  j)oisoning  the  water  and  food.  This  state  of  affairs  at  the  outbreak  of  the 
epidemic  paralyzed  the  efforts  of  the  local  government  to  limit  and  stamp  it  out.  This  popu- 
lar prejudice  was  so  great  that  even  the  most  strenuous  efforts  of  those  in  whom  they  had 
naturally  the  greatest  confidence  were  unable  to  overcome  it.  One  of  the  public  measures 
adopted  by  the  municipality  of  the  city  of  Palerino  was  a  provision  for  the  gratuitous  distribu- 
tion of  medicine  and  soup  from  public  soup-kitchens,  extemporized  for  the  purjjose.  The 
leading  citizens  and  the  local  clergy  formed  local  committees  for  the  distribution  of  medicine 
and  soup  among  the  poor  of  their  districts,  but  owing  to  the  prevailing  popular  prejudice,  this 
work  of  charity  was  often  attended  with  great  personal  danger  ;  even  the  priests  were  hooted 
and  insulted,  with  the  bishop  of  the  diocese  at  their  head.  It  was  found  impossible  to  induce 
the  people  to  make  use  of  medicines  distributed  without  some  person  of  the  local  committee 
acting  the  part  of  taster  before  their  eyes,  and  even  then,  when  the  course  of  the  disease  was 
rapid  and  fatal,  the  symptoms  were  frequently  attributed  to  the  medicine  administered,  i-ather 
than  to  the  disease. 

The  efforts  of  the  authorities  to  remove  the  accumulations  of  filth  within  the  courts  and 
dwellings  were  often  resented,  as  unwarrantable  interferences  with  individual  liberty  and  prop- 
erty, by  riotous  demonstrations  which  the  military  were  obliged  to  quell  at  the  point  of  the 
bayonet.  As  an  instance  of  such  turbulence,  which  I  personally  witnessed,  even  in  the  last 
days  of  the  epidemic,  I  may  mention  my  visit  of  inspection  to  a  small  mountain  village  in  a 
neighboring  province,  the  village  of  Belnionte.  When  the  prefect  of  Palermo  learned  of  my 
intention  to  go  to  this  village,  where  an  epidemic  of  cholera  was  then  raging,  knowing  the 
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cliaracter  of  the  lawless  iiiliabitants,  he  insisted  upon  placing  at  my  disposal  a  considerable 
escort  of  his  personal  guard.  Upon  arriving  at  this  village  and  presenting  myself  before  the 
official  residence  of  the  mayor  of  the  town,  I  found  the  main  door  and  the  windows  of  the 
house  completely  charred.  This  was  a  result  of  an  endeavor  by  the  populace  to  burn  the 
house  the  night  before,  because  of  the  earnest  efforts  which  that  official  had  made  to  improve 
the  hygienic  condition  of  the  town. 

Perhaps  some  description  of  the  hygienic  condition  in  which  I  found  this  place  may  be  of 
interest,  as  it  is  a  fair  representative  of  the  condition  of  nearly  every  village,  not  only  in 
Sicily,  hwt  also  throughout  Italy.  This  village  has  a  population  of  about  3,000  souls,  and  is 
beautifully  located  upon  the  side  of  a  mountain.  As  is  common  in  Italy,  the  only  building 
of  any  pretentious  size  and  appearance  is  the  parish  church.  The  dwellings  of  the  inhabitants 
were  usually  of  two  stories  and  were  built  along  narrow  and  tortuous  streets.  The  lower 
stories  were  occupied  in  common  by  the  members  of  the  family  and  the  domestic  animals,  the 
floor  being  covered  several  inches  deep  with  straw  and  excrement.  The  practice  existed  here, 
as  everywhere  else,  of  throwing  the  household  refuse  into  the  streets,  and  at  the  time  of  my 
visit,  although  there  had  been  some  previous  rains,  it  was  difficult  to  find  stepping  places 
among  the  revolting  filth  of  all  sorts  which  covered  the  stony  pavement.  There  was  no  such 
thing  in  the  town  as  an  under-ground  sewer.  The  water  used  by  the  inhabitants  was  of  two 
sorts.  There  were  no  private  wells  in  the  houses.  There  were  two  large  public  wells  in  the 
edge  of  the  village,  one  of  which  had  been  closed  by  orders  of  the  board  of  health  because  it 
had  been  contaminated  by  the  washing  of  cholera  clothing  around  the  curb.  The  closing  of 
this  well,  and  the  forcible  prevention  of  the  washing  of  clothing  around  the  other  well,  still 
remaining  open,  were  the  main  causes  of  the  efforts  of  the  inhabitants  to  burn  the  residence 
of  the  mayor,  already  mentioned.  The  only  other  water  supply  was  from  a  large  cistern  which 
collected  the  rain-water  from  the  roof  of  the  parochial  church.  The  well-water,  liowever,  was 
preferred  by  the  inhabitants. 

I  may  introduce  here,  and  make  a  part  of  this  report,  a  recent  publication  by  Prof.  E. 
Albanesi,  president  of  the  sanitary  council  of  Palermo,  which,  besides  the  discussion  of  other 
matters  relating  to  cholera  in  Italy,  very  graphically  describes  the  conditions  and  mode  of  life 
common  among  the  inhabitants  of  that  country. 

CHOLERA,  AND  THE  DUTIES  OF  GOVERNMENTS  AND  COUNTRIES  DURING  EPIDEMICS.* 

Tyi^hoid  and  scarlet  fevers,  diphtheria,  small-pox,  cholera,  etc.,  seem  now  to  have  fixed 
their  abode  in  Italy.  The  country  remains  unprovided  with  sanitary  laws,  and  the  Govern- 
ment, lacking  setiological  and  hygienic  knowledge,  makes  provision  only  when  any  disease, 
appears,  and  nearly  ahvays,  in  consonance  with  the  impressions  of  the  moment,  issuing 
confusing  or  conflicting  decrees,  and  unreasonable  instructions,  which  are  nearly  always 
viseless.  Thus  the  cholera  has  its  sway,  spreading  here  and  there  and  often  making  great 
havoc.  Cities  are  terror-stricken  and  force  the  Government  to  impose  quarantines  and 
improvise  cordons,  and  occasionally  give  way  to  deplorable  excesses,  discouragement,  etc.,  often 
fatal  in  their  consequences.  The  sanitary  authorities  of  the  kingdom,  the  superior  sanitary 
council,  communal  and  provincial  sanitary  councils,  the  minister  of  the  interior,  prefects, 
and  mayors  frequently  jirovide  contradictory  measures,  issuing  regulations  of  no  efficacy 
in  preventing  the  spread  of  infectious  diseases.  It  is  useless  to  relate  the  deti'imental  effect  of 
this  practice.  Many  of  the  regulations  are  carried  out  by  force,  but,  worst  of  all,  by  foolish 
busy-bodiesf  or  by  charlatans,  to  whom  the  ministry,  through  lack  of  understanding  and 
through  dangerous  condescensions,  intrusts  the  study  and  examination  of  such  and  such  an 
epidemic,  to  the  discredit  of  the  science  of  Italy;  and  the  same  may  be  said  respecting  the 

*  The  United  States  consul  at  Palermo,  Dr.  Philip  Carroll,  has  transmitted  to  the  State  Department  the  follow- 
ing ti'anslation  of  a  pamphlet  issued  by  Prof.  E.  Albanesi,  president  of  the  sanitary  council  of  Palermo.  (Pub- 
lished in  the  New  York  Medical  Journal,  January  8,  1887.) 

f  See  L.  Brunetti's  "  Report  to  the  Minister  of  the  Interior"  upon  the  cholera  in  Sicily  during  1885. 


CHOLERA  IN  EUROPE  AND  INDIA. 


129 


inexact  reports,  written  carelessly  by  a  person  wliose  duty  it  was  to  ascertain  the  facts  and 
things,  especially  when  it  was  a  matter  of  historical  and  statistical  inquiry.  *  And  so  much 
foj  cholera. 

As  to  diphtheria,  scarlet  and  typhoid  fevers,  small- pox,  and  other  infectioiis  and  conta- 
gious diseases,  it  is  saying  a  great  deal  if  a  few  hospitals  have  established  sejjarate  infirmaries, 
and  if  a  few  individuals,  foreseeing  the  coming  evil,  are  thinking  for  themselves  and  pro- 
viding as  best  they  can  for  the  disinfection  of  their  houses.  The  misguided  country  actually 
cherishes  the  hope  that  the  disease  which  is  now  prevailing  will  shortly  leave  us,  or  will  end 
by  becoming  acclimatized,  and  thus  lose  its  present  severity.  But  one  may  hope  in  vain.  The 
cholera  will  not  abate  so  quickly;  many  Italian  cities  will  still  have  to  lament  their  neglect; 
and  most  probably  diphtheria,  typhoid  and  scarlet  fevers,  etc.,  will  never  leave  us  if  we  do  not 
provide  against  them  earnestly  and  intell' gently.  It  is  true  that  we  are  accustomed  in  Italy 
to  the  fatal  consequences  of  typhoid  and  scarlet  fevers,  and  diphtheria,  which  interruptedly 
assume  an  epidemic  character.  But  I  fear  we  can  never  become  accustomed  to  cholera;  the 
fact  is,  the  results  will  be  always  very  serious,  and  it  is  therefore  necessary  to  provide 
against  them  with  care.  History  shows  us  that  whenever  cholera  has  appeared  in  Europe  it 
has  always  remained  for  several  years  together;  in  Prussia,  an  epidemic  raged  during  twelve 
years,  viz,  from  1848  to  1860.  But  once  the  present  epidemic  has  been  stamped  out,  who  will 
assure  us  that  there  will  not  be  shortly  another  importation  thereof  from  India?  Within  half 
a  century — i.  e.,  from  1835  to  1884 — Italy  has  been  invaded  six  times  by  the  cholera,  and  on 
each  occasion  it  lasted  three  or  four  years.  Now  that  commerce  has  increased,  and  has  ren- 
dered communication  by  the  sea  easier  and  shorter,  it  is  to  be  presumed  that  visits  of  a  similar 
nature  will  be  more  frequent.  One  should  not  therefore  cherish  vain  hopes,  nor  be  satisfied 
by  recurring  tomoi'eor  less  uncertain  expedients;  one  must  seriously  think  for  the  future,  and 
protect  public  health  with  good  laws  and  efiicient  regulations. 

Shall  we  still  rely  iipon  quarantines,  and  upon  them  alone?  Putting  aside  the  necessity 
of  commerce,  at  the  present  time,  the  traveling  of  people  to  and  fro  is  so  continual,  rapid, 
imperative  and  important  that  it  is  quite  impossible  to  arrest  it  by  means  of  cordons  and 
lazarettos.  It  is  true  that  quarantines  would  be  useful  on  the  Isthmus  of  Suez;  this  I  affirm, 
and  I  desire  our  Government  should  insist  ujjon  such  a  guaranty.  But  events  have  thus 
far  shown  that  they  have  been  inefficient  on  the  Red  Sea.  either  because  the  guard  was  not 
vigilant  enough,  or  because  there  was  temptation  to  elude  it,  which  is  frequently  done  by 
force.  The  fact  is,  the  whole  of  Europe,  which  is  interested  in  the  prevention  of  the  intro- 
duction of  cholera,  failed  in  its  attempt  to  guard  Suez.  Europe  would  not  be  totally  secure, 
even  if  quarantines  were  to  be  maintained  at  Suez  and  if  the  "  maritime  sanitary  council" 
were  to  be  re-established.  We  might  be  secure  from  the  sea,  but  Jiow  could  we  guard  against 
the  approach  by  land?  One  must  not  forget  that  cholera  ti'avels  also  by  land,  that  it  was 
in  this  manner  that  it  first  reached  Europe,  and  that  by  following  the  same  route  it  returned 
in  1869  and  1870. 

We  then  had  occasion  to  see  how  the  famous  cordons  worked,  and  how  their  trial  made  in 
Alexandria  in  1883,  and  on  the  Italian  frontier  in  1884,  not  oidy  proved  insufficient,  but  dan- 
gerous on  account  of  the  facility  of  infection  thereby,  for  which  reason  they  became  the 
centers  of  the  disease.  It  appears  to  me,  without  being  other  than  a  simple  localist,  and 
believing  that  the  doctrine  of  the  contagionists,  in  its  present  state,  is  worthy  of  the  greatest 
consideration,  that  to  place  one's  whole  trust  in  quarantine  is  a  mistaken  system  of  defense. 
If  one  could  have  all  the  money  back  which  has  been  thrown  away  on  quarantines  and  cordons, 
as  well  as  compensation  for  the  losses  sustained  by  commerce  in  consequence  of  the  damages 
caused  by  these  measures,  there  would  certainly  be  sufficient  capital  at  hand  for  hygienic 
purification;  if,  therefore,  the  money  and  time  which  have  been  wasted  had  been  employed  in 

*  Professor  Pagliani,  "Report  upon  researches  as  to  the  manner  in  which  the  cholera  epidemic  was  introduced 
into  Palermo,  and  its,  spread  in  the  year  1885,"  addressed  to  the  minister  of  the  interior  and  publislied  in  an  appen- 
dix to  the  official  report  on  the  cholera  in  Italy  in  1884-"8o,  by  G.  B.  Morana,  M.  P.,  secretary-general  of  the 
ministry  of  the  interior. 
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purifying  certain  towns,  certainly  the  cholera  or  any  other  infections  disease  would  either 
have  disappeared  or  would  no  longer  cause  the  violent  destruction  of  life  which  we  still  lament 
in  so  many  places. 

At  present  there  are  but  few  who  believe  in  quarantine,  and  fewer  still  who  trust  in 
cordons.  There  has  even  been  a  rupture  in  the  "maritime  sanitary  council"  in  Egypt,*  and 
it  will  be  difficult  to  remedy  it,  because  it  is  brought  about  hj  the  economical  and  military 
interests  of  certain  nations,  and  because  it  is  based  upon  a  diversify  of  opinion  existing  in  high 
medical  spheres,  both  civil  and  military,  in  England,  as  to  the  manner  in  which  cholera  is 
developed.  And  this  want  of  trust  will  be  still  more  marked  and  will  end  by  convincing  the 
greater  part  of  the  world,  which  trusts  in  quarantines,  etc.,  when  the  new  theory  of  microbes 
is  universally  accepted.  All  hygienists  admit  that  infectious  diseases  are  due  to  microscopic 
living  beings,  which  belong  to  the  class  of  schizomycetes,  and  are.  named,  according  to  their 
forms,  micrococci,  bacilli,  bacteria,  vibrones,  and  spirilla.  If  these  infinitely  small  beings, 
even  in  small  numbers,  penetrate  an  individual  who  is  predisposed  to  infection,  or  if  they  fall 
on  a  fertile  field  for  their  cultivation,  they  rapidly  increase  and  produce  an  epidemic. 

Now,  when  every  one  understands  and  appreciates  the  gravity  of  the  fact  that  30,000,000,000 
of  these  creatures  hardly  weigh  a  milligram  when  dry,  then  the  sux^porters  of  quarantines  and 
those  who  at  the  first  alarm  of  cholera  begin  to  vociferate  as  loudly  as  they  can,  will,  I  am 
certain,  recognize  the  uselessness  of  quarantines,  or  at  least  they  will  no  longer  feel  secure 
when  a  quarantine  has  been  established.  There  would  be  no  more  custom-houses  if  a  decimeter 
of  contraband  stuff,  after  entering  a  place,  were  to  suddenly  become  millions  of  meters,  and 
there  would  be  no  more  excise  duty  if  a  single  lamb,  after  being  secretly  entered  in  a  town 
were  to  suddenly  become  a  numerous  flock.  For  the  same  reason  there  will  be  no  more  quar- 
antines, or  at  least  their  efiicacy  will  be  doubted,  wlien  it  is  in  the  power  of  every  one  to 
comprehend  the  serious  destruction  which  the  thousandth  part  of  a  milligram  of  micro- 
scopic beings  can  cause,  and  when  everybody  understands  that  these  invisible  beings  can  be 
preserved  in  favoring  conditions  of  life  and  activity  for  a  very  long  period,  and  can  penetrate 
the  strongest  barrier,  whether  they  be  attached  to  part  of  a  garment,  or  exist  in  a  rag,  or  in  a 
little  water,  or  in  any  object  whatever. 

With  regard  to  the  cholera,  because  of  which  Europe  continues  to  talk  of  quarantines,  and 
with  which  Italy  especially  is  preoccupied,  there  are  two  theories  as  to  the  mode  of  its  jjropaga- 
tion,  viz,  the  localist  and  the  contagionist  theories.  The  theory  of  spontaneous  development, 
which  was  last  supported  by  Guerin,  at  the  Academy  of  Medicine  of  Paris  in  1884,  has  been 
completely  annihilated.  Localists  and  contagionists  admit  the  parasitic  nature  of  cholera,  and 
agree  in  the  belief  that  the  evil  originates  in  India,  and  that  it  is  carried  by  human  beings  and 
commerce ;  but  the  two  theories  differ  widely  as  to  the  manner  in  which  an  epidemic  is 
d'eveloped.  Von  Pettenkofer  and  Canningham,  who  are  the  exponents  of  the  localist  theory, 
believe  that  cholera  becomes  an  epidemic  according  to  special  circumstances,  places,  and  sea- 
sons, and  they  hold  that  the  infectious  agent  is  derived  from  places  abounding  with  cholera, 
and  not  from  the  person  attacked  by  cholera,  so  that  the  cholera  germ  (these  are  von  Petten- 
kofer's  words  f),  "adhering  to  articles  of  commerce  in  an  unknown  form,  to  be  determined  by 
bacteriologists,  develops  when  it  finds  a  fertile  soil,  and  becomes  a  new  cholera-disseminating 
focus  which  gives  rise  to  epidemics,  or  a  sterile  soil,  when  the  introduction  of  the  germ  has  no 
effect."  The  contagionists,  in  whose  ranks  stand  Fauvel,  Brouardel,  Koch,  Proust,  and  nearly 
all  the  great  physicians  of  France  and  Italy,  believe  that  the  cholera,  transported  by  com- 
merce, produces  epidemics  through  the  intercourse  of  human  beings  and  infected  objects,  and 
that  everything  can  convey  the  disease— the  atmosphere,  the  soil,  and  especially  potable  and 
river  water.  In  my  belief,  contagionists  and  localists  have  both  erred ;  the  former  in  having 
wasted  so  much  time  and  labor  in  trying  to  demonstrate  that  quarantines  and  cordons  were  the 

*  See  "The  Cholera  in  Egypt  in  1883,  its  Origin  and  Hygienic  and  Quarantine  Measures,"  by  Dr.  S.  V. 
Decastro,  Milan,  Vallardi,  1884  ;  and  Professor  Fauvel's  report  to  the  Academy  of  Medicine  of  Paris,  "Bulletin  de 
I'Academie  de  medecine,"  seance  du  24  juillet,  1883. 

t "  The  Cholera,"  by  Max  von  Pettenkofer,  The  author's  preface  to  the  Italian  translation,  by  U.  Mosso,  Turin, 
Loescher,  1885, 
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only  means  of  prevention,  and  the  latter  in  persistently  c()in1)atinit^  these  opinions,  and  study- 
ing nothing  hut  the  causal  conditions  of  localities. 

At  present  the  question  has  taken  on  a  new  phase,  which  will  bo  of  great  benefit,  a  current 
of  attraction  having  manifested  itstdf  between  the  two  doctrines  as  to  the  necessity  of  hygienic 
reform,  and  both  contagionists  and  localists  agreeing  upon  this  essentially  vital  point.  It  is 
useless  to  enter  here  into  details. on  the  two  doctrines ;  I  will,  liowever,  keep  close  to  the  ])rac- 
tical  part  of  the  question,  in  order  tu  show,  in  as  precise  a  manner  as  possible,  what  particu- 
larly interests  our  country,  in  which  the  cholera  seems  specially  inclined  to  settle.  I  will  make 
no  allusion  to  certain  important  discussions,  being  s^^re  that  ample  light  will  be  thrown  upon 
them,  as  well  as  on  the  facts  observed,  and  on  the  practical  studies  just  initiated.  I  believe 
that,  without  demonstrating  if  the  microbe,  or  cholera  germ,  is  precisely  the  one  described  by 
Koch,  Emmerich,  Pacini,  or  any  one  else,  it  must  be  considered  to  be  one  of  those  microscopic 
creatures,  capable  of  reproducing  itself  in  various  degrees  of  activity,  either  in  the  interior  or 
on  tlie  exterior  of  organisms,  a  fact  which  is  demonstrated  scientifically  and  experimentally 
respecting  all  pathogenic,  infective,  and  diffusible  microbes.  This  germ,  if  I  may  be  allowed 
the  comparison,  has  the  quality  of  amphibious  creatures,  and  will  produce  an  epidemic  if  it  can 
find  the  conditions  necessary  to  its  development  in  a  non-hygienic  center,  or  limit  itself  to 
single  sporadic  cases,  when  it  only  attacks  single  individuals  who  are  predisposed  to  receive  it, 
but  who  dwell  in  a  comparatively  healthy  center.  The  condition  of  individuals  such  as  those 
subjected  to  impure  water  and  unwholesome  nutrition,  or  to  a  disease  such  as  diarrhea,  etc.,  is 
favorable  to  the  development  of  cholera.  Other  favorable  conditions  may  be  found  according 
to  circumstances  of  timo  and  place,  as  explained  by  von  Pettenkofer  and  other  localists,  and, 
at  given  periods,  in  any  other  circumstance  favorable  to  the  propagation  of  infective  patho- 
genic microbes,  due  to  unhygienic  conditions  of  a  particular  place,  and  especially  to  the  con- 
dition of  houses  in  which  the  poor  congregate  and  lead  a  miserable  life;  also  to  the  nature  of 
potable  water  and  the  manner  in  which  it  is  conveyed;  to  river-water,  if  it  runs  slowly,  and  if 
the  inhabitants  employ  it  for  domestic  use;  to  the  state  of  wells  if  they  are  sunk  in  porous  soil, 
and  if  the  level  of  the  water  is  near  a  stratum  of  subsoil  imx^regnated  with  organic  matter;  and 
to  all  other  circumstances  which  are  recognized  to  be  injurious  to  life  in  general;  besides  which, 
the  crowding  of  miserable  individuals  in  filthy  localities,  and  under  certain  influences,  vitiated 
by  unliealthynsss,  and  the  habits  of  large  towns,  all  constitute  in  themselves  a  most  dangerous 
center  for  the  development  and  propagation  of  any  infective  disease,  and  especially  of  cholera. 
Tills  is  what  I  call  a  fertile  and  prepared  field  for  the  development  of  infective  diseases.  And 
I  could  bring  to  bear  upon  tlie  subject  thousands  of  facts,  collected  by  myself  and  colleagues 
with  the  greatest  care,*  during  the  epidemic  which  raged  in  Palermo  and  the  bordering  districts 
in  1885;  but  I  stated  that  I  should  not  enter  into  details  here,  and  will  refer  the  reader  to  my 
report  on  that  epidemic,  which  is  being  printed. 

All  this  which  I  admit  respecting  epidemics  makes  me  at  the  same  time  both  a  localist  and 
a  contagionist,  as  I  acknowledge  and  hold  as  demonstrated  regarding  epidemics  that  which 

*  During  the  epidemic  of  1885  in  Palermo,  the  "extraordinary  mmiicipal  sanitary  commission,"  of  which  I 
was  the  president,  appointed,  among  its  members,  a  subcommission  composed  of  Dr.  Sebastiano  Reyes,  Professor 
Giuseppe  Coppola,  and  Professor  Vincenzo  Cervello.  to  collect  all  the  information  relative  to  that  epidemic,  and  to 
ascertain  the  historic  facts  as  to  its  propagation,  with  such  documents  and  testimony  as  could  be  obtained.  This 
commission  at  once  issued  a  list  of  questions  to  all  the  physicians  practicing  in  the  place,  and  placed  itself  in  com- 
munication with  the  local  authorities.  It  was  ascertained:  1.  That  cholera  was  imported  into  Palermo  in  1885,  and 
in  the  month  of  August,  by  the  steamer  Solimto,  which  came  from  Marseilles,  and  which  had  on  board  a  slight  case 
of  cholera  that  was  not  declared  during  the  quarantine  undergone  in  the  Gulf  of  Asinara.  2.  That  it  was  verified 
that  the  Sohtato  was  tlie  cause  of  two  original  centers  of  contamination.  One  was  in  Vicolo  Cannata,  at  the  Borgo, 
wliere  the  soiled  linen  of  the  crew  of  said  vessel  was  washed,  in  consequence  of  which  the  first  to  be  seized  by  the 
disease  was  the  wife  of  a  certain  Ferri,  on  the  26th  of  August;  and  the  other  was  in  Vicolo  Santa  Cecilia  near  Piazzi 
della  Rivoluzione  in  the  Tribunale  quarter,  where  the  linen  of  the  firemen  of  the  same  vessel  was  washed,  and  not 
ha\ing  been  returned,  was  discovered  when  it  had  been  already  washed  and  hidden  by  a  woman  whose  cousin, 
Giuseppe  Spataro,  was  attacked  by  cholera  on  the  5th  of  September,  and  died  on  the  morning  of  the  9th.  3.  That 
the  epidemic  spread  principally  in  VicoU  Cannata  e  Gilbert©,  at  the  Borgo,  from  family  to  family  through  contagion, 
and  elsewhere  on  account  of  the  persons  who  fled  fi'om  the  said  places,  or  through  linen  which  was  carried  away 
from  the  Vicoli  and  washed  elsewhere. 
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has  been  proven  by  the  artificial  cultivation  of  pathogenic  infective  microbes.  Virchow 
observed,  in  speaking  about  the  glanders  and  hay  bacilli,  that  in  different  periods  and  circum- 
'  stances  these  bacilli  possessed  different  degrees  of  virulence.  Hericourt  and  other  experi- 
mental hygienists  *  have  demonstrated  the  influence  which  surroundings  exercise  on  the 
cultivation  and  propagation  of  the  various  microbes.  In  fact,  every  one  knows  that  certain 
given  influences  change  the  conditions  of  life  and  activity,  even  among  human  beings  of  the 
most  elevated  classes. 

In  the  artificial  cultivation  of  microbes,  by  varying  the  intensity  of  the  light,  the  degree 
of  heat,  the  degree  of  humidity,  the  quantity  of  oxygen  and  other  chemical  agents,  and  sub- 
jecting the  microbes  to  the  influence  of  the  same  for  a  longer  or  shorter  period,  and  by  placing 
them  in  special  broths  and  gelatins  prepared  for  their  cultivation,  one  obtains  visible  variations 
in  the  degree  of  activity  of  the  germs  under  consideration,  so  that  their  virulent  properties 
may  be  modified  and  even  neutralized,  as  Pasteur  and  others  have  demonstrated  witli  respect 
to  cholera  of  fowls,  anthrax,  and  "rouget"  of  swine. 

In  the  present  state  of  science.  I  am  justified  in  considering  my  way  of  looking  at  and 
explaining  the  development  of  epidemics,  which  might  seem  an  hyi3othesis,  to  be  the  true  way. 
Hericourt  says  that  it  serves  very  well  for  the  exact  interpretation  of  facts,  and  that  it  would 
be  acceptable,  even  if  it  were  an  hypothesis,  as  it  does  not  go  beyond  the  deductions  whicli 
one  can  properly  draw  from  facts  established  by  experiments  and  from  observations  made 
on  the  causes  of  the  attenuation  and  strengthening  of  virus,  i.  e.,  of  pathogenic  infectious 
microbes. 

Experience  teaches  us  that  epidemics  cause  greater  destruction  of  life  where  hygiene  is 
neglected,  and  that  those  places  which  have  been  visited  by  infective  diseases,  and  especially 
by  cholera,  once  purified  by  means  of  proper  laws  and  sanitary  regulations,  have  escaped  the 
recent  invasion  of  cholera.  Thus,  in  Italy,  the  last  invasion  of  cholera  has  by  preference 
struck  the  most  neglected  spots,  and  will  certainly  continue  to  make  havoc  where  nothing  was 
done,  or  where  that  which  was  done  was  performed  imperfectly,  and  regardless  of  common 
sense. 

One  must  speak  the  truth,  whatever  it  may  be.  During  the  last  twenty-six  years,  in  which 
Italy  has  been  free,  the  Government  has  never  occupied  itself  with  public  health.  In  certain 
towns  there  has  been  praiseworthy  action,  due  either  to  individuals  or  to  municipal  inajorities, 
but  the  country  in  general,  as  well  as  its  Government,  has  been  unable  to  think  for  itself.  In 
many  towns,  and  I  will  cite  my  native  town,  Palermo,  everything  was  erroneous.  Instead 
of  purifying  the  city's  public  promenades,  gardens,  theaters,  of  which  one,  the  "Massina,"  is 
still  incomplete,  useless  public  markets  were  made  or  erected.  This  was  a  great  mistake,  to 
the  detriment  of  jDublic  health.  Hygienic  regulations  were  also  erroneous,  and  the  duty  of 
keeping  the  town  clean  was  intrusted  to  persons  totally  ignorant  of  the  elements  of  hygiene, 
who,  instead  of  promoting  the  public  welfare,  were  the  cause  of  public  nuisances.  When  it 
was  found  necessary  to  suspend  the  noxious  system  employed,  which  caused  public  discontent 
to  such  a  degree  that  open  and  serious  demonstrations  ensued,  everything  was  abandoned, 
and,  excepting  the  cleansing  of  the  main  street,  matters  were  left  to  follow  their  own  course. 

After  twenty-five  years  of  existence,  the  famous  fondaci  f  of  Naples  were  discovered 
through  the  benevolence  of  the  King,  and  in  Latium,  after  twenty-six  years,  two  ministers  and 
a  secretary- general  discovered  the  famous  ortali.  And  in  order  to  discover  this  shameful 
state  of  affairs,  great  public  calamities,  the  presence  of  a  King  and  the  humane  visit  of  certain 
ministers  were  necessary! 

The  fondaci  of  Naples  exist  in  Palermo  under  the  name  of  catodii,  in  which  a  hundred 
thousand  half -naked  and  starving  inhabitants  live  in  worse  condition  than  animals.  The 

*  M.  J.  Hericourt,  "  Influence  des  milieux  sur  les  microbes."    "  Revue  scientifique,"  No.  17,  October  24,  1885. 

t  The  fondaco  is  that  pestilential  conglomeration  of  huts  made  of  .mud,  without  air  and  with  little  light,  in 
which  one-fifth  of  the  Neapolitans  take  shelter  at  night.  The  ortale  of  Latium  is  a  heap  of  refuse  and  dung 
accumulated  and  kept  in  bedrooms.  The  catoclio  of  Palermo  is  a  miserable  hovel,  made  of  mud,  often  without 
any  sort  of  pavement,  without  windows,  with  barely  any  light,  and  in  which  the  atmosphere  can  not  be  renewed, 
in  which  numei'ous  half -naked  and  starving  families  dwell. 
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oriali  of  Latium  are  the  dung-lieaps  of  nearly  all  tlie  houses  of  the  smaller  districts  of  the  cen- 
ter of  Italy.  In  Sicily,  Napoletano,  Puglie,  Abruzzo,  etc.,  animals  dwell  in  the  same  rooms 
with  the  people  who  own  them  ;  the  people  live  with  their  donkeys,  cattle,  poultry,  swine,  etc. 
In  many  places  the  refuse  and  excreta  of  both  man  and  beast  are  allowed  to  accumulate  in 
streets  near  the  house  ;  chamber-pots  are  emptied  from  the  windows  into  the  streets,  and  the 
person  and  linen  are  washed  in  river- water  or  the  gutters,  or  open  water-courses,  which  pass 
close  to  the  dwellings.  Many  places  lack  potable  water  altogether,  or  have  it  conveyed  to 
them  in  an  impure  state,  so  that  it  easily  becomes  contaminated,  and  organic  matter,  and 
rain-water  in  which  linen  is  washed,  find  entrance.*  Either  the  houses  in  Italy  do  not  possess 
water-closets,  or  those  which  do  are  without  traps  or  hydraulic  valves.  I  believe,  without 
exaggeraton,  that  one  could  count  the  houses  which  are  supplied  with  water-closets.  The 
closets  generally  consist  of  a  pan,  which  is  in  direct  communication  with  a  cess-pool  or  with 
a  most  deficient  system  of  drainage.  In  most  districts  public  hygiene  is  but  an  empty  name, 
and  the  cleansing  of  many  towns  is  but  a  municipal  pretense,  and  merely  to  keep  some  hun- 
dred persons  from  starving  by  employing  them  to  sweep  the  streets,  etc.  Mayors,  prefects, 
councils,  and  sanitary  commissions  allow  matters  which  refer  to  the  public  health  to  slumber 
in  peace,  and  what  is  worse,  they  have  allowed,  in  a  town  such  as  Palermo,  during  the  last 
twenty  years,  the  erection  of  a  new  quarter,  famous  for  its  pompous  name,  the  Borgo  Nuevo, 
without  municipal  surveillance  or  hygienic  precaution.  Wlioever  visits  that  miserable  slum 
is  disgusted  and  goes  away  quite  horrified.  Houses  are  run  up  there  without  the  slightest 
symmetry;  the  streets — where  for  the  most  part  slops  and  refuse  are  cast — are  made  without 
conduits  to  carry  off  the  rain-water,  etc.,  and  the  inhabitants  are  huddled  together  with  their 
animals.  Public  water  is  wanting  there,  and  organic  matter  and  putrefaction  penetrate  into 
the  wells  which  supply  drinking  water  to  the  people.  Not  only  are  the  houses  without  light 
and  ventilation,  but  the  streets  are  real  labyrinths  through  which  it  is  difficult  to  pass  on 
account  of  the  accumulation  of  filth.  It  is  needless  to  say  that  when  an  infectious  disease 
visits  such  a  slum  it  generally  remains  there  for  years,  and  that  tyi^hus  and  diphtheria  never 
leave  it.  As  miglit  have  been  foreseen,  the  cholera  committed  immense  destruction  in  this 
place  during  the  last  epidemic.  The  municipality  is  now  thinking  of  reforming  it,  but  there 
are  no  laws  for  that  purpose.  Who  ever  occupied  himself  with  this  subject?  Who  ever 
thought  that  about  one-third  of  the  population  of  Italy  lived  in  miserable  hovels  ?  A  news- 
paper has  occasionally  spoken  on  the  subject,  some  philanthropists  have  revealed  a  part  of  these 
miseries,  but  they  were  allowed  to  talk,  and  things  were  left  in  the  miserable  condition  in 
which  they  were  found.  When  the  scourge  rages  and  cuts  off  thousands  of  lives,  then  it  is 
that  one  sees  a  patriotic  advance  of  charity.  The  King,  ministers,  ecclesiastics,  and  subjects 
of  all  parties  and  parts  of  Italy  make  a  rush;  every  one  then  talks  of  the  common  woe,  and 
enormous  sums  are  scattered  to  assist  the  afflicted,  for  whom  the  riches  of  Croesus  and  Sol- 
omon would  not  be  sufficient.  The  King  and  the  country  sympathized  when  Naples  suffered, 
and,  instead  of  advantage  being  taken  of  the  misery  revealed  by  the  calamity  suffered  .by 
Naples,  a  great  sensation  was  created,  but  it  subsided  upon  the  vote  of  a  law  to  open  and 
reform  the  drains.  Why  was  so  much  pity  bestowed  upon  Naples  alone?  Are  there  not 
many  other  places  in  Italy  in  the  same  condition?  Wliy  make  a  special  law  for  one  place  and 
not  a  hygienic  law  to  improve  the  sanitary  condition  of  all  Italy?  It  was  thought  that  to 
extend  some  of  the  articles  of  the  special  law  for  Naples  to  certain  other  towns  when  they  asked 
for  them  would  be  siifficient  for  the  general  requirement.  We  require  a  general  law,  but  hav- 
ing to  enact  some  kind,  we  pass  a  special  one,  without  established  princij)les,  without  precise 
understanding,  and  we  issue  this  law  to  purify  one  single  toAvn!  As  a  result  of  this  law  we 
shall  obtain  no  good,  but  evil,  for  this  is  not  a  law  which  can  be  expected  to  purify  the  Avhole 
of  Italy;  it  will  probably  not  even  purify  Naples  completely.  It  will  certainly  beautify  and 
cleanse  Naples,  and  will  create  an  .excellent  precedent.    But  I  doubt  if  the  enlargement  of 

*When  it  rains  for  two  or  three  consecutive  days  in  Palermo,  the  potable  water  reaches  every  house  in  a 
muddy  state,  on  account  of  the  defective  system  of  conveyance,  wliich  is  so  badly  organized  that  some  conduits 
which  are  open  are  used  by  washerwomen  for  the  cleaning  of  hnen,  etc. 
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streets  and  the  building  of  new  houses,  without  due  attention  being  paid  to  the  hygienic  situa- 
tion, will  suffice  to  improve  the  sanitary  condition  of  the  place.  For  the  improvement  of  the 
health  of  a  place,  laws  are  required  to  j^rovide  for  general  as  well  as  private  hygiene — laws 
which  secure  insj)ection  of  the  inteinor  of  private  houses,  laws  which  control  schools,  hospitals, 
public  buildings,  workshops,  mines,  etc.  In  order  to  improve  the  health  of  a  place  and  to 
maintain  it  in  a  proper  condition,  a  well-regulated  and  organized  service  is  also  required,  and 
such  sanitary  commissions  as  will  cause  these  laws  to  be  executed  and.  can  compel  every  one 
to  obey  the  same,  whether  administrators  or  directors  of  j)ublic  buildings,  institutions, or  fac- 
tories, etc. ,  or  private  individuals. 

The  law  v^^hich  I  would  like  to  see  quickly  promulgated  in  Italy  exists  in  England.  It 
was  published  in  1875  (Public  Health,  38  and  39  Vict.,  1875),  and  has  been  in  force  throughout 
the  whole  United  Kingdom  during  the  last  ten  years  or  more.  During  that  time  England  has 
been  free  from  cholera  epidemics,  notwithstanding  her  continual  communication  with  India 
and  with  the  whole  of  Europe,  without  the  annoyance  of  such  a  thing  as  quarantine;  typhus 
fever,  scarlatina,  and  other  infective  fevers  no  longer  exist  in  the  form  of  an  epidemic.  I 
believe  that  the  desire  for  a  similar  law  will  shoi-tly  become  universal,  and,  if  the  present  out- 
break of  cholera,  with  all  its  destruction,  brings  us  this  benefit,  it  will  be  a  great  gain.  I  trust 
that  the  Government  and  the  representatives  of  the  nation,  at  the  opening  of  Parliament, 
impressed  by  the  hygienic  requirements  of  the  country,  will  occupy  themselves  with  the  solu- 
of  this  most  important  question,  which  has  now  become  the  subject  of  general  interest. 

The  late  Dr.  A.  Bertani,  an  illustrious  compatriot,  had  prepared  a  hygienic  code.  It  is 
urgent  that  this  projected  law  should  soon  be  published,  so  that  competent  persons  may  study 
and  discuss  it.  The  lives  of  thousands  of  subjects  and  the  reputation  of  Italy  are  at  stake. 
But  I  repeat,  if  the  hygienic  law  is  to  aim  at  the  improvement  of  the  country  through  the  ban- 
ishment of  epidemics,  it  is  necessary  that  the  houses  should  be  seen  to  first  of  all,  without 
which  no  general  law  will  be  efficient.  Above  all  close  attention  must  be  given  to  the  mode 
of  construction  of  dwellings. 

In  conclusion,  I  will  cite  an  instance  which  local ists  and  contagionists  often  refer  io,  which 
strengthens  their  doctrine.  At  Fort  William,  in  Calcutta,  cholera  reigned  every  year  in 
the  form  of  an  epidemic,  and  cut  off  thousands  of  soldiers  who  were  garrisoned  there.  This 
fort  was  a  regular  cholera  center,  and,  as  it  is  situated  in  a  cholera  territory,  the  hope  of  rid- 
ding the  place  of  the  disease  referred  to  was  almost  abandoned.  At  present,  however,  that 
fort,  which  is  still  in  the  same  place — viz,  in  the  center  of  Calcutta,  which  is  annually  visited 
by  cholera — has  become  quite  free  from  the  attacks  of  the  disease.  Localists  say  that  this  is 
due  to  the  fact  that  the  barracks  were  rebuilt  according  to  hygienic  laws  and  principles,  and 
that  the  subsoil  was  rendered  healthy  by  means  of  pi-ojDer  drainage.  Contagionists,  however, 
believe  that  it  is  due  to  the  introduction  of  a  new  water  supply  which  furnishes  pure  and  filtered 
water.  I  believe  this  result  was  obtained  by  all  that  was  done  for  sanitary  improvement.  And 
I  only  hope  that  in  Italy  every  house  and  place  may  become  a  rock  of  health  such  as  the  famous 
fort  of  Calcutta. 

The  new  law  on  hygiene  and  epidemics,  of  which  the  country  stands  in  such  need,  no  matter 
how  much  it  may  be  desired  or  how  quickly  it  may  be  put  in  force,  can  not  by  its  simple  pub- 
lication purify  the  whole  country  as  if  by  magic.  Several  years  are  necessary  before  it  can 
produce  beneficial  results.  We  have  now  had  cholera  in  our  country  for  three  years,  and  we 
have  seen  what  the  sanitary  law  of  1865  prescribes;*  we  therefore  feel  the  need  of  wise  sanitary 
regulations,  in  order  to  arrest  or  avert  the  great  danger  which  is  ruinous  toourcotmtry.  Such 

*The  genei'al  sanitary  law  of  March  20, 1865,  and  the  regulations  for  the  execution  of  the  same,  dated  June  8, 
1865,  and  June  22, 1874,  do  not  directly  provide  for  any  sanitary  system.  The  i^rotection  of  jjublic  health  is  ijitnisted 
to  the  minister  of  the  interior,  prefects,  under  prefects,  and  mayors,  and,  with  regard  to  epidemic  and  contagious 
diseases.  Chapter  II  and  part  4  of  said  law  and  the  eighty-second  and  subsequent  articles  should  provide,  but,  on  the 
contrary,  they  do  nothing  of  the  kind;  they  simply  hamper  the  authority  of  the  minister,  j)refects,  and  mayors,  with 
certain  routine  instructions.  The  country  has  witnessed  how  and  when  they  can  be  of  any  use  during  the  epidemic 
which  has  raged  here  for  the  last  three  years  ! 
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regulations,  not  less  than  tlie  new  sanitary  law,  should  be  based  upon  recent  progress  in 
science,  so  that,  by  improving  tlie  sanitary  service,  irnparting  knowledge,  and  rendering  epi- 
demics less  destructive  of  human  life,  they  may  serve  to  facilitate  the  execution  of  the  hygienic 
law.  The  urgency  of  such  regulations  is  indisputable,  and  it  ought  not  to  be  necessary  for  me 
to  demonstrate  the  extreme  necessity  therefor. 

The  sanitary  service  of  the  kingdom,  based  up^n  the  law  referred  to,  is  divided  into  two 
sections — external  and  internal  services.  Supreme  authority  is  vested  in  the  minister  of  the 
interior,  who  directly  provides  for  the  protection  of  health  by  means  of  maritime  sanitary 
rules  and  indirectly  for  the  internal  sanitary  service  through  prefects  and  mayors.  The  sani- 
tary service  in  ports  and  coasts  for  arrivals  from  the  sea  is  regulated  by  international  conven- 
tion, which  for  the  most  part  has  ceased  to  be  in  force  on  account  of  the  disputes  in  the  inter- 
national quarantine  commissions  of  Egypt  and  Constantinople,  to  which  the  sole  line  of 
defense  against  the  approach  of  cholera  from  India  was  intrusted.  The  sanitary  service  of  the 
ports  is  really  intrusted  to  harbor-masters,  who  are  assisted  by  a  few  doctors  and  guards.  The 
service  is  generally  limited  to  the  issuing  of  bills  of  health  and  to  admission  to  free  pratique 
of  vessels  arriving.  When  a  vessel  comes  from  an  infected  or  suspicious  place,  or  declares 
disease  on  board  of  a  suspicious  character,  then  begin  the  duties  of  the  port  doctor,  who,  fur- 
nished with  a  gold-striped  hat,  inspects  the  persons  on  board.  Passengers  and  crew  are  called 
on  deck,  and  placed  in  straight  lines  against  the  bulwarks,  and  the  doctor  then  examines  them 
from  a  boat,  which  stands  off  at  a  certain  distance.  I  have  assisted  at  these  sanitary  inspec- 
tions, and  have  also  been  subjected  to  them  as  a  passenger  on  board.  There  is  hardly  anything 
more  ridiculous,  and  on  board  it  is  an  occasion  of  general  hilarity.  The  sanitary  inspection  is 
methodically  repeated  at  every  port,  and  for  vessels  in  quarantine  it  serves  for  the  admission 
to  free  pratique.  Recently  mail  steamers,  which  touched  at  various  islands,  were  obliged  to 
have  a  doctor  on  board,  but  they  were  poor  doctors,  chosen  by  the  owners  of  the  steamers;  they 
have  no  authority  whatever,  and  I  therefore  believe  it  to  be  a  perfectly  useless  expense.  I 
traveled  on  one  occasion  with  a  doctor  on  board,  and  I  really  was  not  aware  of  his  presence. 
On  another  occasion  the  ship's  doctor  was  one  of  my  pupils,  who  had  taken  the  matter  very 
seriously,  and  wished  to  visit  every  one  and  expected  the  sailors  to  do  their  own  washing  every 
day.  But  the  captain  begged  him  not  to  worry  people,  which  naturally  cooled  this  young- 
man's  enthusiasm,  who  thought  he  was  simply  doing  his  duty.  The  lazzeretti  for  the  under- 
going of  quarantine  ha.ve  been  abolished,  or  at  least  those  existing  have  been  declared  unserv- 
iceable, and  quarantine  is  undergone  on  board,  in  a  port  or  in  a  roadstead  expressly  designated 
by  the  minister  of  the  interior. 

It  is  needless  to  describe  the  laws  governing  quarantines  as  the  very  ancient  ones  for  the 
pest  are  not  yet  officially  abolished,  and  I  am  not  aware  of  any  new  ones.  Such  a  service  is 
generally  intrusted  to  a  retired  sea-captain  and  to  sanitary  guards  who  are  as  zealous  as  were 
the  historic  guards  of  the  Holy  Sepulcher.  The  duration  of  quarantines  for  the  islands  upon 
arrivals  from  the  Italian  continent  is  not  fixed  by  any  international  agreement,  neither  is  it 
established  according  to  any  law;  it  is,  however,  fixed  by  the  minister  of  the  interior,  and 
does  not  generally  satisfy  the  people.  The  Government  often  seconds  the  requests  and  occa- 
sionally refuses  at  the  risk  of  disturbing  the  public  order  of  certain  places  where  it  is  firmly 
believed  that  quarantines  are  the  sole  safeguard.  For  these  reasons  many  really  have  believed 
that  public  health  in  the  islands  was  safe;  but  I  believe  that  the  cholera  would  have  kept 
away  even  without  the  quarantines.  The  cholei-a  developed  in  Palermo  last  year  in  spite  of 
quarantines,  and  was  imported  by  the  steamer  Solimto,  which  came  from  Marseilles,  after 
having  been  sabjeeterl  to  seven  days'  quarantine  in  the  Gulf  of  Asinara,  and  after  having 
visited  the  ports  of  Leghorn  and  Naples  in  safety.  I  do  not  wish  to  speak  of  the  inconsistency 
of  the  Government.  This  is  solely  to  be  attributed  to  the  want  of  a  sound  sanitary  law,  in 
consequence  of  which,  when  quarantines  and  cordons  are  in  force,  fairs  and  troops  are  fre- 
quently allowed  to  move  from  place  to  place  and  from  infected  provinces  to  healthy  places, 
which  give  rise  to  protests  and  complaints  and  cause  public  disorders,  especially  in  those 
places  where  the  contagionist  theory  predominates,  where  it  is  thought  that  cholera  is  ap- 
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proaching  with  tlie  arrival  of  every  vessel  and  tlie  landing  of  passengers.*  The  internal 
sanitary  service,  lacking  pi'oper  laws  and  regulations,  is  regulated  by  ministerial  circulars  con- 
taining instructions  to  prefects,  who  afterward  forward  them  to  the  mayors.  Upon  serious 
occasions  sanitary  councils  take  things  seriously;  they  appoint  commissions  and  draw  up  cir- 
cumstantial reports,  which  are  printed  in  order-to  become  solemn  testimony  of  the  uselessness 
of  such  institutions  regarding  the  protection  of  public  health,  f  Municipalities  protect  public 
health  by  means  of  sanitary  commissionsf  which  do  nothing  but  consult  and  assemble,  when- 
ever the  mayor  thinks  fit,  and  the  questions  discussed  are  those  chosen  by  that  official.  As  a 
general  rule,  if  the  interests  of  some  single  individual  are  not  involved,  the  discussions  are 
simply  academical  and  of  no  practical  use.  The  municipal  sanitary  service  is  conducted  by 
the  official  doctors,  who  in  small  communities  are  subservient  to  the  mayor  or  to  the  party 
which  is  in  power,  and  can  be  dispensed  with  much  quicker  than  any  other  employes.  They 
are  employed  outside  of  the  common  law,  they  have  no  privilege  nor  any  right  to  a  pension, 
they  live  miserably  upon  most  meager  salaries,  and  are  also  obliged  to  gratuitously  attend  to 
the  aged.  For  some  time  complaints  have  been  made  of  the  unfortunate  condition  of  these 
benefactors  to  public  health,  but  the  Government  has  not  yet  deemed  it  proper  to  remedy  this 
enormity.  And  at  the  same  time  the  official  doctor  coiild  and  should  be  the  real  sanitary  officer 
of  the  kingdom.  He  could  be  the  pivot  of  a  hygienic  law,  while  he  is  a  reliever  of  human 
sufi^ering.  Many  small  towns  are  provided  with  hospitals  founded  by  the  charity  of  the  inhab- 
itants; but  the  most  of  those  hospitals  are  in  the  worst  hygienic  condition,  are  badly  adminis- 
tered, do  not  generally  answer  to  the  needs  of  the  people,  and  are  nearly  all  without  separate 
wards  for  infectious  diseases.  The  action  of  the  proper  authorities  of  such  towns  is  often  null, 
because  the  prefects,  who  should  guide  them,  occupy  themselves  with  political  questions,  and 
do  not  pay  the  slightest  attention  to  the  administration  of  charitable  institutions.  Some  of 
the  principal  towns  have  lately  established  regular  institutions  for  the  assistance  of  the  poor, 
and  have,  besides,  erected  offices  and  laboratories  for  the  study  of  hygiene;  but  this  is  excep- 
tional, for  in  general  that  which  regards  public  health  is  in  complete  chaos,  and  many  towns  are 
without  hygienic  regulations,  J  small  communities  even  ignoring  the  existence  and  meaning  of 
the  word  "  hygiene,"  so  that  contagious  diseases  are  never  attended  to  separately,  nor  are  any  pre- 
ventive measures  taken  against  typhus  fever,  diphtheria,  scarlatina,  or  even  small-pox,  even  if 
they  assume  epidemic  proportions.  The  inhabitants  are  alarmed  only  on  account  of  the  cholera 
when  it  arrives  suddenly  and  flares  up  with  vehemence;  sanitary  services  are  then  organized 
or  improvised,  and  as  isolation  infirmaries  do  not  exist,  those  attacked  by  cholera  are  often 
admitted  into  the  hospitals  which  are  intended  for  ordijiary  diseases,  at  the  great  risk  of  the 
sick  and  of  the  whole  city,  in  which  the  only  place  assigned  to  the  ordinary  sick  is  in  a  moment 
transformed  into  an  epidemic  center.  It  is  of  no  use  to  talk  about  the  harm  to  public  health 
and  to  the  moral  and  economic  management  of  a  community  caused  by  such  a  system.  It  often 
subjects  the  authorities  to  great  expense,  for,  being  pressed  by  need  and  frightened  by  the 

*  When  this  article  was  being  printed  the' telegraph  informed  us  of  serious  disturbances  which  had  occurred  in 
Palermo  on  account  of  tlie  arrival  of  several  vessels  conveying  disbanded  soldiers  to  their  homes,  upon  one  of 
which  steamers  a  case  of  cholera  manifested  itself  while  in  quarantine.  .  And  in  the  Milan  papers  a  protest 
appeared  from  the  mayor,  addressed  to  tlie  minister,  in  wliich  he  remonstrated  at  the  approaching  arrival  of  a 
regiment  of  cavalry  from  an  infected  region. 

fSee  reports  on  cholera  by  Professors  Panteleo,  Randacio,  aiid  Argento,  approved  by  the  sanitary  council  of 
Palermo  in  the  extraordinary  assembly  of  the  6tli  of  January,  1886.  Palermo,  1886.  These  reports  were  drawn 
up  and  approved  by  the  sanitary  council  above  mentioned,  at  the  request  of  the  prefect  of  the  province,  and  at 
the  desire  expressed  by  the  provincial  deputation.'  It  is  an  important  Wi)rk,  which  has  the  fault  of  not  interpreting 
the  will  of  the  Government  and  of  suggesting  raeans  and  measures  which  are  not  in  accordance  with  Government 
views;  hence,  like  so  many  otlier  works  of  a  similar  kind,  it  only  shows  the  uselessness  of  the  institution  of  pro- 
vincial sanitary  councils. 

X  Article  152  of  the  regulations  for  the  execution  of  the  law  of  March  20,  1885,  on  public  liealth,  prescribes  that 
every  district  should  have  its  hygienic  regulations,  and  it  enjoins  those  which  have  none  to  form  them  without  delay, 
so  that  they  may  be  published  before  the  1st  of  January,  1886.  Nevertheless,  many  districts  are  still  without  any 
such  regulations,  and  the  city  of  Palermo,  up  to  the  1st  of  January,  1886,  had  none  whatever,  and  I  do  not  believe 
it  has  them  even  at  the  present  moment. 
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impending  danger,  they  try  to  do  in  a  day,  by  forming  services  in  confusion  wliicli  require 
prepared  regulations  and  an  educated  staff,  tliat  which  they  never  thought  of  doing  at  the 
proper  time  witli  a  good  sanitary  organization,  squandering  public  funds,  thus  giving  proofs 
of  their  incapacity.  Then  experienced  doctors  are  called  whose  learning  was  not  appreciated 
at  the  proper  time,  and  whose  advice  was  once  despised  and  had  fallen  into  discredit  with  the 
vulgar,  and  their  advice  is  accepted;  or  they  hope  for  a  repetition  of  the  multiplication  of 
loaves  and  fishes,  expecting  that  with  a  badly  organized  and  an  inferior  staff  (which  is  a  badly 
paid),  insufficient  for  the  ordinary  needs,  can  be  obtained  extraordinary,  serious,  and  delicate 
services  wliich  reqxiire  energy,  knowledge,  and  promptitude.  Notwithstanding  this,  it  is 
believed  that  when  needed  the  assistance  of  municipal  employees  may  be  effective  when  these 
jjersons  are  vitiated  by  the  influence  of  bureaucracy,  or  demoralized  by  electoral,  political,  or 
administrative  contests,  of  which,  lately,  Italian  municipalities  have  become  agencies,  either 
at  the  service  of  a  party,  or  a  the  orders  of  a  prefect,  for  the  degrading  and  nauseating  per- 
sonal solicitation  of  votes  and  promises.  The  present  epidemic  has  demonstrated  the  serious 
consequences  caused  by  this  system  of  remedying  an  evil  when  present. 

Many  places — among  which  are  two  large  cities,  Naples  and  Palermo — allowed  themselves 
to  be  surprised  by  this  evil  quite  unprepared.  On  the  pretext  of  not  alarming  the  public, 
several  mayors  refused  to  form  any  preventive  organization,  whilst  some  were  dismissed 
because  they  refused  to  follow  the  instructions  of  prefects.  In  some  places  mayors  deserted 
their  posts  and  left  the  communal  administration  in  the  greatest  confusion;  carbineers  and 
soldiers  were  obliged  to  act  as  doctors,  nurses,  and  even  undertakers. 

It  is  a  fact  that  in  certain  places  the  people  refused  to  receive  the  assistance  of  their  muni- 
cipality or  doctors,  owing  to  the  fear  of  contagion  and  the  belief  that  the  epidemic  was  due  to 
poisoning.  This  popular  ]n'ejudice  is  ancient,  and  finds  its  origin  in  that  popular  credulity 
against  which,  as  Schiller  wrote,  "  not  even  the  gods  have  power."  Through  the  ignorance  of 
the  lower  classes,  cholera  is  easily  taken  for  the  effect  of  poisoning  on  account  of  the  rapidity 
with  which  it  increases  and  sj^reads,  and  the  celerity  with  which  it  kills;  and  for  such  a  belief 
in  poisoning  one  can  find  a  plausible  pretext  in  the  very  febrile  activity  into  which  the 
proverbial  municipal  indolence  converts  itself.  It  is  a  fact  that  many  municipalities  which 
had  never  paid  much  attention  to  their  administration  suddenly  rushed  into  all  sorts  of  regu- 
lations, and  immediately  ordered  abundant  disinfections  as  soon  as  they  saw  a  great  calamity 
approaching.  In  order  to  protect  public  health  they  often  exceeded  the  limits  of  assiduity  ; 
and  the  people,  who  are  generally  neglected  and  frequently  ill-treated,  suddenly  perceiving 
that  they  were  the  subject  of  most  assiduous  care,  observing  that  their  misfortune  increased 
with  the  multii^lication  of  public  services,  and  terrified  by  the  general  calamity,  were  unable 
to  discriminate  between  good  and  evil,  suspected  something  must  be  wrong,  refused  assistance, 
shut  themselves  up,  barricaded  the  doors  of  their  houses,  and  when  one  offered  them  any  aid, 
replied,  "Let  me  die  in  peace." 

Then,  again,  in  tlie  Sicilian  provinces,  where  the  saddest  reminiscences  of  the  persecu- 
tions and  massacres  committed  by  Declaretto  *  are  associated  with  the  cholera,  suspicion  was 
partly  based  upon  the  hatred  which  existed  between  the  governed  and  the  governors.  If  the 
people  in  their  misery  and  ignorance  do  not  see  the  great  difference  which  exists  between  the 
present  Government  and  that  of  the  Bourbons,  whose  fault  is  it  ?  Whtit  has  the  Government 
done  during  twenty-six  years  to  merit  popular  gratitude,  especially  in  the  southern  provinces  ? 

*Diiring  the  cholera  in  1837,  the  Botirbons  sent  Declaretto  to  Sicily,  and  this  famous  tyrant  overran  the  island 
with  a  flying  squadron,  anl  took  advantage  of  a  slight  disturl>ance  in  Syracuse  to  establish  a  government  of  mili- 
tary terror  in  Sicily,  which  lasted  without  interruption  until  1848.  Courts-martial  judged  ^\■ithout  loss  of  time,  and 
sentenced  the  victims  to  be  shot  one  after  the  other,  and  sucli  was  the  rage  and  Inu-ry  to  kill  that  in  Bag]ieria,a 
small  town  near  Palermo,  a  child  of  ten  years  was  found  among  thirteen  persons  who  were  to  be  shot.  The  cholera 
was  most  destructive  that  year.  In  the  province  of  Palermo  alone  40,000  deaths  occurred.  Borghi,  Di  Blasi,  and 
other  Sicilian  historians  narrate  most  horrible  accounts  of  the  Bourbon  who  did  all  he  could  to  increase  the  num- 
ber of  deaths;  He  seized  tliis  opportunity  to  persecute  and  torture  some  of  our  greatest  patriots,  and  to  snatch 
from  Sicily  every  trace  of  freedom.  This  is  why  the  people  believe  in  poison,  which  they  fancy  the  Bourbons  scat- 
tered in  order  to  render  the  island  miserable,  and  to  deprive  it  of  every  former  privilege. 
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Perhaps  indirectly  many  things  have  been  done,  but  directly  for  the  people  nothing.  They 
dwelt  before  in  miserable  wildernesses,  and  still  live  miserably  in  the  same  hovels,  which  with 
time  have  become  more  horrible  than  before.  They  formerly  lived  abandoned,  and  now,  who 
takes  any  trouble  about  them,  who  succors  them  in  their  pain  and  misfortune  ?  In  Palermo, 
a  town  of  250,000  souls,  there  is  a  miserable  hospital  of  300  beds,  of  which  one-third  are  reserved 
for  the  sick  of  the  province,  which  contains  more  than  600,000  inhabitants.  Many  of  the  infirm 
among  the  poor  have  died  in  the  streets  of  this  city  without  assistance.  Well,  in  this  case, 
complaint  is  made  against  the  administration  of  the  hospital,  which  is  almost  a  financial  fail- 
ure, and  which  plods  along  as  well  as  it  can,  while  no  one  pa5^s  any  attention  to  it,  and  chari- 
table societies  and  the  municipality  sleep  quietly  and  profoundly.* 

Popular  beliefs  are  not  easily  overthrown,  and  in  order  to  correct  them,  shouting  and 
swearing  are  not  sufficient,  but  a  series  of  benevolent  actions  f  to  relieve  misery  is  necessarj^; 
and  with  a  view  to  stamping  out  the  belief  in  poisoning  during  epidemics  and  especially  during 
the  cholera,  a  public  sanitary  system  should  be  organized  to  work  also  in  ordinary  times  against 
all  those  other  contagious  diseases  which  destroy  thousands  of  lives  daily  without  the  slightest 
preventive  measure  being  taken.  When  the  mimicipality  and  the  Government  take  care  of 
public  health  properly,  and  with  judicious  regulations,  the  people,  realizing  that  their  health  is 
really  protected  and  their  condition  ameliorated,  will  cease  suspecting  and  will  recognize  good 
where  they  now  fear  evil.  Consequently  in  Italy,  and  especially  in  the  south,  that  popular 
belief  will  gradually  disappear.  Until  the  Government  thinks  of  reorganizing  sanitary  sys- 
tems, the  authorities  will  only  waste  their  energies  and  jjublic  funds,  and  the  Government  may 
cease  issuing  instructions  which  the  people  either  do  not  want  or  will  refuse.  By  trusting  to 
sanitary  circulars  suggested  by  the  various  sanitary  councils  of  the  kingdom,  issued  by  the 
minister  of  the  interior  to  hygienic  councils,  ignored  with  that  callousness  of  Italian  munici- 
palities which  somewhat  resembles  Arabian  fanaticism,  Italy  will  always  be  devastated 
by  epidemics;  cholera  will  remain  for  many  years  to  come;  and  typhus  fever,  scarlatina, 
diphtheria,  and  small-pox  will  assume  a  permanent  epidemic  character!  We  are  laboring 
under  the  greatest  misapprehension,  and  are  liable  to  inciir  the  greatest  danger,  if  we  believe 
that  committees  of  assistance  and  voluntary  bands  of  nurses  will  be  sufficient  in  time  of  need! 
Certainly  the  acts  of  charity  performed  by  so  many  persons  are  to  be  admired,  and  are  wortl  .y 
of  public  praise.  The  charity  of  the  King  and  people  has  really  been  touching,  and  has 
tended  in  some  measure  to  alleviate  a  public  misfortune,  and  it  is  therefore  to  be  lauded;  but 
certainly  the  works  of  piety  and  charity  are  not  enough  to  regulate  i^ublic  services,  nor  can 
they  be  of  any  use  in  jDrotecting  public  health. 

To  this  sacred  end  the  Government  should  enact  wise  laws,  and  municipalities  create 
efficient  organizations.  In  a  country  where  liberty  was  longed  for,  and  which  made  so  many 
sacrifices  to  bring  aboiit  a  union,  it  is  a  duty  of  the  highest  importance  to  protect  public 
health.  The  ancient  Romans,  who  were  skilled  in  the  handling  of  arms,  and  more  advanced 
in  civilization  than  any  other  nation  in  those  times,  vigorously  protected  public  health,  and 
placed  it  at  the  head  of  everything — SaJ/us  publica  stiprema  lex  esto;  with  healthy  citizens  who 
were  neither  dejected  nor  degraded  by  great  epidemics,  they  conquered  the  world  and  civilized 
it.  At  the  present  time  hygienic  laws  and  sanitary  j^rovisions  against  epidemics  in  Italy  are 
a  duty  of  civilization,  a  duty  of  humanity,  and  a  political  and  moral  necessity. 

*  Lately  the  municipality  oro-anized  the  service  of  visiting  doctors,  but  in  spite  of  their  efforts  it  is  very  certain 
that  they  can  not  cui'e  certain  diseases  in  the  miserable  dwellings  of  the  poor,  where  light,  air,  and  frequently  even 
bedding,  do  not  exist,  and  in  which  animals  also  live. 

f  During  the  last  twenty-five  years  I  have  always  tried  to  improve  the  hospitals  and  ambulances  as  much 
as  possible,  as  well  as  the  miserable  condition  of  the  sick  and  wounded,  and  so  far  as  my  strength  has  allowed 
me  I  have  always  taken  great  interest  in  the  poor.  In  1866,  with  the  assistance  of  some  friends  and  charitable 
ladies,  I  caused  a  ward  in  the  Civil  Hospital  to  be  set  apart  for  sick  children;  and  in  1874,  with  the  help  of  the  same 
friends  and  ladies,  I  worked  to  found  in  Palermo  a  hospital  for  children,  called  the  Ospizio  Marino.  Whenever  I 
could,  I  have  always  endeavored  to  convince  the  municipality  and  i:)rovince  of  Palermo  of  the  necessity  of  helping 
the  poor.  If  in  the  last  epidemic  which  raged  in  Palermo  I  was  listened  to  by  the  poor  with  reverence  and  affec- 
tion, it  was  partly  due  to  my  colleagues  in  medicine,  who  always  imderstood  and  assisted  me  in  my  honest  endeavors, 
and  ijartly  to  the  gratitude  of  the  people  for  the  little  which  I  had  done  for  the  benefit  of  the  poor. 
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It  appeai^s  to  me  that  I  have  clearly  demonstrated  two  important  facts,  viz,  the  very  had 
state  of  sanitary  organization,  and  the  necessity  of  remedying  it  at  once.  Sanitarj^  biireaux 
sliould  be  established  for  the  protection  of  public  health,  as  well  as  for  the  protection  of  per- 
sons and  proi>erty;  and  those  so  called  organizations  of  sanitary  councils  and  municipal  liealth 
commissions  should  be  abolished  because,  on  account  of  the  defective  manner  in  which  they 
are  organized  and  the  class  of  persons  which  the  law  requires  they  should  be  composed  of,  they 
can  not  intelligently  dii'ect  the  hygienic  and  sanitary  service  of  the  kingdom.  Prefects  and 
mayoi's  should,  for  the  protection  of  public  health  and  the  effective  working  of  the  various 
services,  have  a  sanitary  bureau  attached  to  their  own,  with  the  necessary  means  for  the  con- 
duct thereof.  The  Government  should  at  once  assemble  a  commission  composed  of  tlie  most 
eminent  hygienists  and  practical  physicians,  with  a  view  to  projecting  a  reorganization  of 
sanitary  systems.  In  my  opiiiion,  for  such  an  imjiortant  service,  Italy  should  be  divided  into 
various  iirban  and  rural  districts  as  England  is.  In  every  district  there  should  be  a  hygienic 
and  sanitary  commission,  which  would  be  controlled  by  the  local  authorities,  with  various  in- 
specting physicians  and  an  adequate  number  of  sanitary  guards,  who  should  be  educated  and 
capable  of  discharging  the  duties  required  of  them.  Every  district  commission  should  be  su-p- 
plied  with  a  laboratory  for  hygiene  and  one  or  more  high  pressure  steam  apparatus  for  the 
disinfection  of  linen  and  bedding.  Large  cities  could  be  divided  into  several  sanitary  districts, 
according  to  the  number  of  inhabitants.  Experienced  visiting  physicians  should  be  ap- 
pointed sanitary  ofl&cials,  under  the  district  sanitary  authorities,  for  everything  pertaining  to 
the  public  health.  Civil  and  military  hospitals  in  times  of  epidemics  should  be  i-)laced  under 
the  care  or  superintendence  of  the  respective  district  commissions  for  the  execution  of  hygienic 
or  preventive  measures.  District  commissions  should  be  obliged  to  superintend  every  sanitary 
service,  to  execute  or  cause  to  be  executed,  hygienic  repairs  in  houses,  especially  among  the 
poor,  in  public  buildings,  etc.,  whenever  infectious  diseases  break  out  (small-pox,  dii^htheria, 
typhus  fever,  typhoid  fever,  scarlatina,  cholera,  etc.),  to  provide  for  the  necessary  disinfection 
of  places  and  effects  belonging  to  the  sick,  and  to  cause  every  patient  to  be  isolated. 

Reiterating  what  I  have  already  said  of  the  necessity  of  a  law  on  public  hygiene,  and  of 
the  urgency  of  public  regulations,  I  will  finally  treat  practically  of  the  question  of  prevention 
in  times  of  cholera.  Of  course  the  precautionary  measures  will  vary  according  to  acceptance 
of  the  localist  or  the  contagionist  theory.  Apart  from  the  fact  that  both  theories  have  much 
in  common,  as  I  have  always  said,  we  should  consider  the  question  of  prevention  as  purely 
practical,  and  we  should,  therefore,  make  use  of  the  results  which  have  lately  been  ol)tained 
by  study  and  pathological  experiments.  We  have  already  shown  that  cholera  is  carried  with 
people  and  merchandise,  and  that  for  the  development  of  the  disease  both  places  and  persons 
must  be  predisposed.  If  one  of  these  conditions  is  wanting,  the  epidemic  remains  stationary. 
Preventive  measures  sliould  therefore  be  adopted,  together  with  sanitary  steps,  and  should 
regard  at  the  same  time  commerce  and  local  and  individual  predisposition.  Preventive 
measures  against  the  spread  of  cholera  by  means  of  cordons  can  not  possibly  be  executed,  for 
then  every  avenue  of  the  country  and  all  communications  would  liave  to  be  closed  up.*  It  is 
almost  useless  to  argue  as  to  the  efficiency  of  quarantines  with  regard  to  Italy,  which  is  at 
present  invaded  by  the  cholera;  for  this  a  complete  international  agreement  would  be  neces- 
sary.   If  we  consider  this  question  practically,  it  can  only  affect  the  islands,  which  are  at 

*  It  is  well  to  know  the  ideas  in  vogue  with  English  physicians  who  are  connected  with  the  Indian  sanitary 
commission,  in  order  to  see  the  difficulty  of  an  international  agreement  for  quarantine.  Cunningham,  who  is  the 
at  the  head  of  the  medical  department  and  sanitary  service  of  the  Indian  Government,  and  who  is  well 
known  and  greatly  I'espected  on  account  of  his  studies  on  cholera,  is  of  opinion  that  commerce,  which  has 
been  so  much  accused,  is  not  such  a  sure  means  of  communicating  cholera  as  was  at  first  supposed,  and  he  proves, 
by  means  of  a  series  of  experiments  and  facts,  that  commerce  has  little  or  no  influence  on  the  propagation  of  chol- 
era, and  that  quarantines  must  disappear,  being  useless  and  dangerous  barriers.  Those  countries  which  are  directly 
and  frequently  in  communication  with  India  are  the  ones  which  have  suffered  the  least,  and  from  the  time  that 
this  communication  became  more  rapid  and  direct,  western  countries  have  suffered  less  than  they  did  before. 
(Cunningham,  "Cholera:  What  can  the  state  do  to  prevent  it?"  Calcutta,  1884.)  [The  so-called  proofs  and  de- 
duced opinions  of  Cunningham  have  been  shown  in  another  portion  of  this  report  to  be  erroneous.— E.  O.  S.] 
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pi'esent  free  from  cholera.  With  regard  to  the  islands,  they  can  perhaps  be  j)rotected  hy 
means  of  quarantines,  btit  one  must  also  consider  that  it  is  necessary  that  these  quarantines 
should  be  arranged  in  such  a  manner  that  commerce  be  not  altogether  obstructed,  and  in  that 
way  there  can  be  little  safety.  In  fact,  the  islands  have  frequently  asked  for  the  imposition 
of  quarantines  as  a  precaution,  but  the  cholera  has  entered  notwithstanding  and  has  caused 
more  destruction  than  in  continental  towns. 

If  quarantines  are  to  be  maintained,  it  is  necessary  to  establish  them  on  new  principles; 
their  duration  shoiild  be  fixed  at  seven  days,  and  hygienic  measures  should  be  employed,  such 
as  airing,  ventilation,  and  disinfection  by  means  of  compressed-steam  ovens,  etc.  Such  meas- 
ures must  be  considered  as  indispensable  parts  of  quarantines,  as  the  latter  without  the  former 
are  quite  useless.  Qtiarantine  should  begin  after  a  medical  visit,  which  should  be  repeated 
daily.  Admission  to  free  pratique  should  be  given  only  after  an  accurate  hygienic  inspec- 
tion, and  after  the  disinfection  of  the  linen,  and  the  opening  and  airing  of  baggage  and  mer- 
chandise. It  is  necessary  to  provide  two  lazzeretti  for  the  islands,  furnished  with  suitable 
infirmaries  for  the  isolation  of  the  sick,  compressed-steam  ovens  for  disinfection,  and  space 
enough  for  the  opening  and  airing  of  baggage  and  goods.  Quarantine  on  board  might  be 
allowed  only  to  arrivals  from  infected  places,  so  long  as  there  were  not  too  many  passengers  on 
board,  and  vessels  should  be  provided  with  steam  ovens,  and  have  a  doctor  appointed  by  the 
Government.  When  a  case  of  sickness  manifests  itself  upon  a  vessel,  either  during  a  voyage 
or  in  quarantine,  the  vessel  must  be  thoroughly  disinfected,  and  her  bilges  emptied  and  washed 
with  a  solution  of  corrosive  sublimate  or  with  sulphuric  acid.  During  an  epidemic  the  rag 
trade  must  be  prohibited,  and  at  the  cessation  of  an  epidemic  the  trade  in  question  must  not 
be  renewed  until  the  rags  are  disinfected  in  ovens.  In  or  near  infected  places  we  must  also 
prohibit  fairs,  the  changing  of  quarters  of  a  garrison,  or  any  other  transfer  of  troops,  or  mili- 
tary maneuvers,  levies,  transferring  or  discharging  of  classes,  etc.  In  places  which  are  men- 
aced, hospitals  and  public  institutions  must  be  isolated,  and  special  places  must  be  got  ready 
for  those  attacked  by  cholera,  as  well  as  places  for  the  isolation  of  those  persons  who  were  liv- 
ing with  the  first  attacked  by  the  disease.  In  every  train  a  separate  car  must  be  set  apart  for 
the  sick,  and  stations  must  be  furnished  with  the  means  necessary  to  their  transport.  The  cars 
in  which  cases  of  cholera  manifest  themselves  should  be  disinfected  and  washed  with  a  solution 
of  corrosive  sublimate  in  the  proportion  of  1  to  3,000. 

This  certainly  will  not  be  sufficient  to  altogetner  prevent  the  cholera  from  entering  a  place, 
and  therefore  the  greatest  attention  must  be  given  to  the  locality.  Mayors  and  sanitary  com- 
missions must  promptly  have  any  cause  of  insalubrity  removed;  they  must  see  that  potable 
water  is  not  polluted,  and  inspect  public  washing  places  and  public  works;  they  should  see  to 
the  thorough  cleanliness  of  the  streets  and  houses,  by  causing  any  organic  matter  or  refuse  to 
be  promptly  carried  away;  and  must  advise  people  to  keep  their  closets  clean,  and  disinfect  them 
daily  with  solutions  of  chloride  of  zinc  in  the  proportion  of  25  to  1,000,  or  with  sulphate  of 
copper,  20  to  1,000;  they  should  also  carefully  isolate  the  first  cases  of  cholera,  and  keep  their 
sanitary  staff  always  in  readiness.  It  is  also  necessary  that  individuals  take  good  care  of 
themselves,  especially  if  they  are  predisposed  to  illness.  Predisposition  in  this  respect  may 
be  injurious,  as  are  impure  air,  scarce  and  unwholesome  food,  impure  water,  chilling  of  the 
body,  and  any  excess  which  aifects  moral  and  physical  strength;  conseqiiently  wholesome  nour- 
ishment, pure  water,  and  flannel  clothing,  or  at  least  the  covering  of  the  stomach  with  a  piece 
of  flannel,  avoiding  diarrhoea,  and  seeking  the  doctor's  advice  when  any  indisposition  is  felt, 
are  absolutely  necessary.  If  there  is  doubt  as  to  the  quality  of  the  water,  it  can  be  filtered  by 
means  of  porcelain  filters  (such  as  Chamberlain's  and  Mialhe's),  or  boiled.  Physicians  can 
prevent  many  misfortunes  when  they  are  called  in  time  ;  besides,  it  is  as  easy  to  cure  the  first 
symptoms  of  the  disease  as  it  is  difficiilt  to  cure  it  when  it  has  made  progress.  Do  not  trust  in 
so-called  specific  remedies  brought  forward  by  charlatans,  and  refuse  the  use  of  new  remedies 
in  a  disease  which  gives  such  little  time  for  experiment.  The  essential  advice  for  personal 
protection  is  to  keep  the  person  and  the  house  extremely  clean.  During  the  epidemic  which 
raged  in  Palermo  in  1885,  the  sanitary  commission  of  this  town  strongly  advised  the  people, 
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by  means  of  various  publications  and  insertions  in  the  papers,  to  strictly  adhere  to  the  i)re- 
cepts  above  mentioned.  Although  the  cholera  was  severe — having  after  the  ninth  day  killed 
l',)2  in  one  single  day,  and  in  two  months  5i,710 — among  the  higher  classes,  who  were  able  to 
follow  the  advice  of  the  sanitary  commission,  there  occurred  but  few  cases  and  not  more  than 
30  deaths;  whereas  the  disease  caused  great  destruction  among  the  poor,  who  were  either 
unable  or  unwilling  to  follow  any  advice. 

I  trust  that  municipalities,  provinces,  and  the  Government  will  consider  what  I  have 
briefly  advanced  in  the  present  communication,  and  will  reflect  upon  the  very  serious  results 
consequent  upon  the  want  of  proper  hygienic  laws  and  well-regulated  services.  Regarding  the 
"conditions  of  time  and  place "  which,  according  to  the  localists,  prepare  the  way  for  epidemics, 
facts  should  be  cited.  They  will  form  the  best  arguments  and  inducements  to  urge  the  refor- 
mation that  I  have  mentioned.  In  Wales,  von  Pettenkofer  says,  50,000  deaths  occurred  from 
cholera  in  IS-tO,  20,000  in  1854,  and  14,000  in  18GG.  From  that  time  the  cholera  disappeared  from 
that  region,  and  in  1867,  1870,  1873,  and  1884  there  did  not  even  occur  one  case.  Whereas  in 
Naples,  according  to  Spatuzzi,  in  1873  there  occurred  1,000  deaths  from  cholera  and  in  1884 
more  than  8,000;  and  in  Palermo,  in  18GG,  there  were  4,000  deaths,  and  agaiii  4,000  in  18G7,  and 
2,710  in  1885,  which  is  the  reverse  of  that  which  happened  in  Wales.  Thus  the  result  in  Wales 
must  be  due  to  the  hygienic  reforms  introduced  into  the  houses  of  the  poor,  and  to  the  pure,  potable 
water  with  which  that  extensive  district  has  been  supplied.  I  trust  that  Italy  will  be  able, 
without  compelling  municipalities  to  incur  heavy  expenses,  to  do  in  a  few  years  that  which 
they  have  failed  to  do  in  many  years;  and  I  trust  in  the  skill  of  Italians,  expecting  that  they 
will  be  able  to  deduce  a  public  benefit  from  a  sad  experience. 

The  following  table,  containing  the  various  numbers  of  deaths  from  cholera  which  have 
occurred  during  the  last  half  ceiitury  in  Naples  and  Palermo,  shows:  1.  That  the  mortality 
from  cholera  in  Palermo,  taken  altogether,  exceeds  that  of  Najjles  by  3,138.  2.  That  the  per- 
centage of  the  Palermo  total  of  deaths  is  more  than  double  that  of  Naples.  These  figures  will 
help  to  show  that  the  special  law  for  the  improvement  of  the  sanitary  system  of  Naples,  orig- 
inating in  a  sentiment  of  pity  which  does  honor  to  the  country,  will  be  a  gross  injustice  if  it 
is  not  followed  by  a  hygienic  law  for  the  whole  of  Italy;  moreover,  various  imi3ortant  towns 
and  innumerable  districts  bear  the  same  relation  as  Palermo  to  Naples. 

Table  showing  and  comparing  the  mortality  f  rom  cholera  during  the  various  epidemics  in  Naples  and  Palermo. 


Year. 

Population. 

Duration 
in  clays. 

Total  of 
deaths. 

Percent- 
age. 

Palermo : 

1837  

176, 752 

126 

27,004 

15.62 

1854  

182.  no 

95 

5,  .3:34 

2.93 

1855  

182,411 

84 

1,420 

0.78 

1866  

200,012 

100 

4,046 

2.02 

1867  

197, 543 

135 

3,821 

1. 93 

1885  

244,901 

89 

2,710 

1.10 

Naples : 

1836  

437',  563 

91 

5, 963 

1.15 

18:37  

432,720 

1.54 

11,714 

2. 71 

1854  

442, 505 

71 

9, 600 

2.17 

1855  

434,050 

107 

l,:300 

0.  :30 

1865   

444,880 

70 

2,200 

0.49 

1866  

442, 804 

85 

3,470 

0.  79 

1867  

441,007 

68 

300 

0.07 

457, 530 

116 

1,280 

0. 28 

1884  

495,788 

PI 

5,:370 

1.08 

There  have  been  six  epidemics  in  Palermo  during  forty-nine  years,  the  total  numljer  of 
deaths  being  44,335,  and  there  have  been  nine  epidemics  in  Naples  during  the  same  period, 
with  a  total  loss  of  42,979.  The  proportion  of  deaths  to  population  at  Palermo  was  1.80  per 
cent.,  and  at  Naples  0.8G  per  cent. 
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SEWERAGE  AND  DRINKING  WATER  OP  THE  CITY  OF  TURIN. 

A  fair  notion  of  the  nsual  hygienic  condition  under  which  the  masses  of  the  whole  popu- 
lation of  Italy  live  may  be  found  from  the  following  abstracts  of  an  official  report  recently 
published  by  the  Italian  Government,  and  of  a  memoir  by  C.  Calandra. 

In  a  memoir  "Upon  the  sewerage  and  drinking  water  of  the  city  of  Turin,"  C.  Calandra 
gives  some  account  of  the  hygienic  conditions  of  Turin  and  some  other  lai'ge  cities  in  Italy,  of 
which  the  following  is  an  abstract: 

System  of  irrigation  in  Italy. — Milan  is  traversed  and  surrounded  by  the  Naviglio  Canal, 
the  Inner  Ditch,  and  the  Seveso  Canal;  these  at  "their  exit,  on  the  southern  side  of  the  city, 
unite  and  form  the  Vettabbia  Canal. 

These  canals,  for  the  most  part  uncovered,  collect  the  dirty  household  drainage  and  fecal 
matter  from  an  infinite  number  of  houses,  and  this  material,  diluted  by  a  large  quantity  of 
water,  serves  to  irrigate  the  surface  of  thousands  of  ettari  of  meadoAV  and  marsh  land  in  the 
neighborhood  of  the  city.  This  irrigation  produces  wonderful  crops  of  vegetables  and  hay, 
which  are  collected  seven  or  eight  times  a  year.  The  right  to  use  this  material,  as  may  be 
well  understood,  commands  the  highest  prices. 

During  the  warm  season  the  water  containing  this  material  irrigates  the  meadow  land  at 
intervals;  but  during  the  rest  of  the  time  it  floods  the' meadows  and  flows  among  the  vegetables, 
which,  on  account  of  the  mild  temperature  of  the  water,  continue  to  grow  even  in  the  less  cold 
months. 

Although  this  water  deposits  a  solid  organic  sediment  upon  the  surface  of  the  meadows, 
it  by  no  means  causes  emanations  injurious  to  public  health,  as  is  proven  by  the  experience 
of  five  years. 

At  intervals  of  a  few  years,  the  deposit  thus  formed  is  removed,  not  because  it  has  formed 
an  impermeable  covering  upon  the  ground,  as  was  asserted  in  a  certain  discussion  at  Paris,  but 
because  the  surface  of  the  ground  becomes  elevated,  and  the  level  is  thus  altered. 

The  material  removed  is  sold  at  a  high  price  as  manure,  and  the  formation  of  a  new 
deposit  is  thus  provided  for. 

The  water  which  traverses  this  section  does  not  penetrate  the  ground,  but  throughout 
the  long  course  which  it  takes  among  the  vegetation,  deposits  the  fertilizing  principles  which 
it  contains,  and  finally  empties  into  the  Lambro  considerably  purified.  In  this  system  of 
Milan,  inasmuch  as  the  irrigation  is  somewhat  limited,  there  is  no  contamination  of  the  deep 
layer  of  ground  water,  which  was  feared  at  Paris,  and  there  is  consequently  no  danger  to  the 
public  health. 

In  Milan  the  other  elements  of  security  are  unfortunately  wanting;  the  drinking  water 
introduced  into  the  houses  is  liable  to  contamination;  on  the  other  hand,  the  whole  subsoil  is 
traversed  by  sewers,  with  badly-built  walls  and  unpaved  bottoms,  which  receive  the  drainage 
from  the  houses  and  allow  it  to  escape  into  the  surroimding  earth.  Furthermore  pozzi  neri 
(sinks)  exist  in  immense  numbers,  and  the  wells  of  drinking  water  indirectly  communicate 
with  the  former  by  percolation. 

Novara  turns  all  of  the  sewage  of  the  city  into  canals  which  empty  into  the  moats  of  the 
ancient  fortifications,  and,  mingled  with  the  water  which  the  latter  contain,  it  is  conducted  to 
the  meadows  at  some  distance  from  the  city,  and  the  public  health  has  not  suffered  in  the  least 
from  this  system.    There  is  no  pulilic  drinking  water  distributed  under  pressure. 

Irrigation  in  Turin. — The  city  of  Turin  was  at  the  commencement  of  this  century  almost 
in  the  same  condition  as  Novara.  A  derivative  of  the  Dora  supplied  the  water  necessary  for 
the  moats  of  the  fortifications.  Numerous  branches  of  this  stream  were  directed  through  the 
streets  of  the  city,  and  at  intervals  it  was  made  to  flow  in  greater  volume  alternately  in  various 
streets,  thus  procuring  great  cleanliness. 

Latterly  the  various  canals  through  which  this  water  flowed,  forming  a  net-work  which 
embraced  the  city  from  west  to  east,  were  walled  and  converted  into  sewers  for  the  collection 
of  the  household  slops  and  the  overflow  from  the  latrines  of  the  houses  along  the  streets.  The 
rain-water  was  carried  off  by  other  canals  {canali  biarichi),  which  either  were  located  above 
the  sewers,  or  ran  separately  at  the  sides  of  the  streets. 
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Almost  all  of  these  canals  emptied  into  a  general  collecting  sewer,  called  Bealera  Nuova 
of  Vanchiglia,  which,  starting  from  the  iron  bridge,  runs  parallel  to  the  Po,  along  Rocca  and 
Vanchiglia  roads,  and  empties  tipon  the  meadows  of  the  suburbs.  But  by  lateral  trunks  and 
existing  smaller  branches  a  part  of  the  water  empties  directly  into  the  river,  a  little  above  the 
st(nie  bridge.  Another  trunk  emptied  into  the  Moschino.  The  canal  of  the  Cous<  )lata,  covered, 
and  changed  from  its  ancient  course,  starts  from  the  district  of  Portasusa,  and  runs  diagonally 
towards  the  east  to  connect  with  the  Molassi  Canal,  and  t(^  join  the  otlier  sewage  water  to 
Vanchiglia. 

Before  the  construction  of  the  new  sewers  of  Vanchiglia  this  material  was  used  for  the 
irrigation  of  the  meadows  lying  to  the  south  of  the  S.  Manrizio  road,  and  dried  manure  was 
made  from  it  in  certain  broad  ditches.  But  the  ditches  were  filled  np  for  hygienic  reasons, 
and  with  the  growth  of  the  suburbs  the  irrigation  was  partly  suppressed  and  partly  removed 
to  a  greater  distance  from  the  city,  but  the  industry  of  manufacturing  manure  was  prohibited. 
The  irrigation  canals  existing  in  the  meadows  were  enlarged,  and  from  them,  at  times,  in  the 
late  afternoon,  a  disagreeable  fetor  invades  the  streets  of  Vanchiglia.  The  sewers  aggregat ; 
17  kilometers  in  length,  whilst  the  conduits  for  rain-water  aggregate  54,  and  are  for  the 
present  sufficient  for  the  needs  of  the  city. 

Introduction  of  sinks. — Unfortunately,  in  May  of  1860,  the  council  proposed  a  new  regu- 
lation for  the  collection  and  disposal  of  household  slops  and  of  fecal  matter,  requiring,  among 
other  things,  that  the  sinks  should  have  a  depth  of  not  more  than  8  meters,  in  order  that 
they  might  be  emptied  by  the  new  system.  1  refer  to  the  new  invention,  a  system  of  em^jtyiiig 
the  sinks  by  atmospheric  pressure,  which  is  done  either  by  means  of  an  iron  cask  into  which 
the  contents  of  the  sinks  are  drawn  by  aspiration,  or  by  means  of  aspirating-pipes  which  answer 
the  same  purpose. 

The  council  did  not  even  discuss  this  important  matter,  but  at  once  inconsiderately 
approved  the  regulation,  which,  without  taking  any  account  of  the  drinking  water  Avhich  was 
then  introduced  into  Turin,  had  for  the  city  the  gravest  consequences  in  the  substitution 
for  a  rational  and  hygienic  system  already  existing,  and  which  admirably  preserved  the  char- 
acter of  the  drinking  water,  another  system  which,  on  the  contrary,  was  already  condemned  by 
hygienists,  and  which  at  this  time  has  been  generally  proscribed. 

I  limit  myself  to  presenting  a  few  reasons. 

I  have  already  said  that  the  f cecal  matter  and  the  dirty  water  accumulate  in  the  i^ozzi  neri 
and  remain  there  months  and  years,  exempt  from  the  action  of  atmospheric  currents  which 
could  oxidize  them.  In  a  few  days,  therefore,  decomposition  takes  place,  and  those  terrible 
odors,  which  are  so  keenly  perceptible  in  all  of  our  houses,  are  given  off.  If  the  temperature 
which  prevails  in  the  sinks  is  high,  and  that  of  the  upper  air  is  low,  a  continuous  current 
ascends  through  the  pipes  of  the  latrine,  which  has  no  trap.  Suppose  there  is  a  case  of  typhoid 
fever  or  of  cholera  in  the  house,  the  ascending  miasms  from  the  dejecta  may  affect  all  the 
inhabitants  of  the  dwelling. 

In  our  system  of  sewerage,  on  the  contrary,  according  to  modern  custom,  the  pii:>es  of  the 
latrine  connect  Avitli  a  pipe  in  which  there  is  an  open  flow  of  water  which  aids  the  discharge  of 
the  matter  and  also  intercepts  the  ascending  air  current  from  the  collecting-sewers  to  the 
interior  of  the  house. 

If,  then,  a  sufficient  quantity  of  water  flows  in  the  sewer,  a  matter  which  is  indispensable, 
all  the  material  continues  to  be  carried  off  before  it  can  deposit  and  decompose,  and  there  are 
no  emanations  prejudicial  to  health. 

Unforttmately  the  sinks  of  the  city  are  not  all  in  the  condition  prescribed  by  the  regu- 
lations, and  all  have  their  very  great  inconveniences. 

All  the  sinks  of  the  ancient  city  are,  for  the  most  part,  deeper  than  8  meters;  they  can 
not,  therefore,  be  emptied  by  the  system  of  atmospheric  pressure,  except  partially,  because  the 
atmospheric  pressure  can  not  be  practically  utilized  at  a  depth  of  more  than  8  meters.  The 
upper,  fluid  part  of  the  contents  of  the  sink  is  extracted,  hnt  the  solid  decomposing  matter 
remains  at  the  bottom. 

Many  of  these  sinks  of  ancient  construction  are  in  bad  condition.    On  account  of  their 
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walls  being  constantly  subjected  to  an  outward  thrust  when  they  are  full,  and,  at  other  times,  to 
an  inward  thrust  from  the  surrounding  earth  when  they  are  empty,  the  walls  become  ruptured, 
and  lose  the  liquid  matter  through  the  cracks;  besides,  little  by  little,  the  solids  form,  with  the 
gravel  of  the  subsoil,  a  concrete  which  is  certainly  not  calcareous. 

But  what  has  happened  in  many  cases  has  served  as  a  lesson,  and  an  immense  number 
of  sinks  have  been  consequently  constructed  with  a  considerable  depth  without  a  jiaved  bot- 
tom, so  that  the  material  becomes  diffused  in  the  gravel  of  the  subsoil,  thus  saving  the  expense 
of  emptying. 

The  regulation  which  prescribes  only  4  meters  of  distance  between  the  sinks  and  the 
wells  for  drinking  water,  constitutes,  therefore,  absolutely  no  guaranty  for  the  piirity  of  the 
water.  Many  other  sinks  are  constructed  in  such  a  manner  that  when  the  matter  rises  to  a 
certain  level,  it  escapes  into  the  street  sewer  by  means  of  a  pipe.  These  are  the  worst  sinks, 
never  being  emptied;  there  always  remains  in  such  sinks  a  large  volume  of  foeted  matter, 
never  removed. 

The  regulation  sinks  have  yet  other  inconveniences.  Those  limited  to  8  meters  contain 
little  matter,  and  cost  considerable  for  their  frequent  emptying.  This,  therefore,  constitutes 
a  great  obstacle  to  the  sale  of  the  drinking  water  which  is  met  with,  since  the  proprietors  of 
the  houses  in  which  they  exist  object  to  an  increase  of  house-water  which  goes  to  the  filling 
up  of  the  sinks,  for  it  has  no  value  as  a  fertilizer  and  does  not  lessen  the  expense  of  emptying. 

At  my  request  the  municipal  board  of  health  has  caused  an  inspection  to  be  made  by  its 


agents  concerning  the  sewage,  the  number  of  sinks,  and  their  condition.  The  facts  thus 
obtained  speak  for  themselves: 

Number  of  houses  in  the  city  and  suburbs  ;   3, 525 

Number  of  connections  with  the  sewers   1,024 

Entire  number  of  sinks      3,  209 

Regulation  sinks  of  8  meters  or  less  depth   1, 096 

Sinks  of  more  than  8  meters  of  depth   1, 805 

Sinks  without  paved  bottom    657 

Sinks  emjitied  by  the  sys':em  of  atmospheric  pressure   2, 126 

Sinks  emptied  with  the  ancient  system  of  buckets   1, 002 


We  have,  therefore,  more  than  3,000  sinks  which  either  have  at  the  bottom  a  perpetual 
deposit  of  corrupt  matter,  or,  worse,  a  diffusion  of  this  into  the  adjacent  gravelly  soil;  hence, 
the  entire  city,  and  even  those  magnificent  edifices  of  our  new  Turin,  have  in  their  internal 
recesses  a  canker,  and  our  city,  cleanly  and  beautiful  externally,  may  be  compared  to  a  gracious 
lady  with  a  fearfully  smelling  breath. 

ABSTRACT  OF  A  REPORT  CONCERNING  THE  RESULTS  OP  INVESTIGATIONS  MADE  BY  THE 
ITALIAN  GOVERNMENT  RESPECTING  THE  HYGIENIC  AND  SANITARY  CONDITION  OF  THE  COM- 
MUNES, PRESENTED  BY  THE  DIRECTOR-GENERAL  OF  STATISTICS.* 

In  a  circular  issued  on  the  9th  of  January,  1885,  the  minister  of  the  interior  demanded 
from  all  the  communes  in  the  kingdom  information  concerning  their  hygienic  and  sanitary 
condition,  through  a  series  of  questions  drawn  up  by  the  superior  council  of  health  in  concert 
with  the  superior  council  of  statistics.  The  responses  of  the  communes  were  examined  by  the 
provincial  and  municipal  councils,  and  were  ti'ansmitted  by  them  with  appropriate  remarks 
to  the  minister  of  the  interior,  who  turned  them  over  to  the  director-general  of  statistics. 

The  information  should  have  been  sent  to  the  minister  not  later  than  the  month  of  April, 
but  the  majority  of  the  provincial  councils  were  several  months  behind  in  completing  their 
work  of  revision,  so  that  it  was  not  until  August  that  they  came  to  hand  for  analysis.  Responses 
from  ten  communes,  among  which  are  Naples  and  Messina,  are  still  wanting. 

It  must  be  confessed  that  the  responses  given  by  the  communes  are  in  many  respects 
vague  and  inconclusive;  however,  the  information  obtained  from  these,  together  with  that 
which  the  central  Government  was  able  to  procure  from  other  sources,  serves  to  give  a  suf- 
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ficiently  exact  idea  of  tlie  condition  in  wldcL  Italy  was  found  as  respects  hygiene  and  sani- 
tation. 

The  iJi-esent  report  will  comprise  only  part  of  the  information  obtained  by  the  inquiry, 
viz,  that  which  relates  more  strictly  to  hygiene  and  to  sanitation;  later,  an  account  will  be 
given  of  the  information  which  moi'c  particularly  concerns  the  topography  and  climatology  of 
the  separate  districts. 

It  should  be  understood  that  the  statistical  results  which  we  publish  are  to  be  regarded 
as  preliminary;  some  slight  alterations  may  be  recpxired  when  the  revision  shall  be  completed. 

DRINKING  WATER. 

I.  A  reliable  opinion  concerning  the  quality  of  drinking  water  can  be  pronounced  only 
from  chemical  analyses,  often  relocated  under  diverse  conditions.  At  the  present  time  scarcely 
318  communes  of  the  kingdom  declare  that  they  have  made  chemical  analyses  of  their  own 
drinking  water.  Based  upon  the  results  of  these,  it  appears  that  198  communes  state  that  they 
have  good  water,  85  mediocre,  and  35  bad  water. 

All  the  other  communes  base  their  declarations,  with  .respect  to  the  quality  of  the  water, 
upon  a  general  judgment  which  they  have  been  able  to  form  from  the  freshness,  limpidity,  and 
taste  of  the  water.  These  data  should  therefore  be  received  with  much  reserve.  The  follow- 
ing table  is  a  resume  of  the  responses  concerning  the  quality  and  quantity  of  the  water  of  the 
communes  of  each  department: 


Departments. 

Number  of  communes  which  have  drinking  water. 

Percentage 
of  com- 
munes 

which  have 
mediocre 
or  bad 

Good. 

Mediocre. 

Bad. 

Suf- 
ficient. 

Suf- 
ficient. 

Scarce. 

Suf- 
ficient. 

Scarce. 

Scarce. 

water. 

Piedmont  

1,216 

105 

96 

39 

14 

16 

11 

230 

42 

12 

11 

5 

2 

10 

Lombardy  

1,437 

127 

226 

29 

58 

19 

18 

Venetia   

580 

52 

72 

26 

31 

28 

20 

Emilia  

186 

21 

63 

18 

18 

16 

36 

Umbria  

100 

21 

10 

10 

3 

8 

20 

177 

16 

20 

24 

3 

8 

22 

Tuscany  

177 

24 

■37 

23 

9 

27 

Latium  

163 

21 

16 

19 

1 

19 

Abruzzo  and  Molise  

310 

80 

20 

23 

9 

11 

14 

Campania  

444 

78 

31 

24 

21 

14 

15 

Apulia   

145 

22 

45 

10 

29 

Basilicata  

99 

13 

2 

4 

1 

4 

9 

297 

55 

20 

15 

8 

12 

14 

Sicily  

229 

80 

12 

18 

5 

11 

13 

Sardinia  

219 

29 

46 

28 

24 

18 

32 

Total  (in  the  kingdom  >  

6,009 

786 

728 

321 

217 

188 

18 

There  are,  therefore,  1,454  communes  which  admit  having  only  bad  water,  or  at  best 
mediocre,  and  of  these,  509  have  a  scarcity  in  quantity. 

The  greater  number  of  communes  which  declare  that  they  have  bad  or  mediocre  water  are 
found,  relative  to  the  total  number  of  centers  of  population,  in  Emilia,  Sardinia,  Apulia,  Tus- 
cany, Marches,  and  Umbria. 

II.  Respecting  the  derivation  of  the  water,  it  is  to  be  noted  that  3,739  communes  obtain 
it  from  natural  springs;  1^591  from  common  or  artesian  wells;  167  make  use  exclusively  of  rain- 
water collected  in  cisterns;  126  use  running  water,  that  is,  from  rivers,  streams  or  canals;  1,722  use 
in  part  well-water,  and  in  part  water  from  natural  springs;  413,  well-water  and  rain-water;  425, 
well-water,  rain-water,  and  water  from  natural  springs;  360,  rain-water  and  water  from  natural 
springs;  630  use  running  water  besides,  and  50  lake- water  besides;  26  communes  have  not 
declared  what  kind  of  water  they  use  for  domestic  purposes. 
S.  Mis.  92  10 
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Classifying  the  drinking  water  of  these  various  sources  into  good,  mediocre,  and  bad, 
according  to  the  declarations  made  by  the  communes,  we  have  the  following  data: 


Origin  of  drinking  water. 


Number  of  communes  which 
use  di'iulcing  water. 


Good.  ,    Mediocre.  Bad. 


From  natural  springs  

From  wells  

Rain-water  collected  in  cisterns  . . . 

From  wells  and  springs  

From  wells  and  rain  

From  wells  and  springs  and  rain  . . 

From  springs  and  rain  

Exclusively  running  water  

Partly  running  water  

Partly  lake  water  

Of  unknown  origin  

Total  


3,512 
1,142 
96 
1,495 
299 
343 
265 
93 
489 
43 
18 


6,795 


160 
333 
54 
179 
75 
60 
75 
13 
89 
5 


1,049 


67 
116 
17 
48 
39 
22 
20 
20 
53 
2 
2 


405 


It  should  be  remarked  that  well-water  may  be  easily  contaminated  by  filtration  of  fluid 
material  from  adjacent  sinks  {possi  neri);  as,  indeed,  running  water  may  be  fouled  by  sewers 
emiDtying  into  it,  or  by  the  products  of  industrial  establishments,  or  it  may  be  contaminated 
through  the  irrigation  of  the  fields,  and  the  maceration  of  flax  and  hemp;  and  many  are  the  com- 
munes which  make  use  of  such  water  for  domestic  purposes.  It  is  probable,  therefore,  that 
they  have  been  too  optimistic  in  their  declarations  that  the  drinking  water  used  was  good. 

III.  In  2,720  communes,  the  drinking  water  is  brought  to  the  towns  from  a  greater  or  less 
distance  by  means  of  closed  conduits  of  masonry  or  cement,  or  metallic  or  wooden  pipes;  in 
447  communes  the  conduits  consist  simply  of  open  canals,  in  which  the  water  may  be  easily 
contaminated  by  extraneous  material;  in  5,082  communes  the  water  for  domestic  use  is  obtained 
directly  from  wells,  or  from  natural  springs,  or  from  running  water  at  a  distance  of  several 
kilometers. 

IV.  The  fact  should  be  noted  that  614  communes  make  use,  in  whole  or  in  part,  of  leaden 
pipes  for  the  conveyance  of  the  water  to  the  town,  or  at  least  for  its  distribution  to  the  houses. 

The  following  is  the  information  obtained  concerning  the  conduits  of  drinking  water: 


Departments. 


Piedmont . 
Liguria . . . 
Lombardy 
Venetia. . . 

Emilia  

XJmbria . . . 
Marches  . . 
Tuscany . . 
Latium  . . . 


Number  of  communes 
in  which  the  water  is 
conveyed  to  the  town 


By  closed 
conduits. 


376 
124 
463 
157 
47 
97 
113 
165 
151 


By  open 
canals. 


Communes 
which  use 
leaden  pipes 
as  conduits, or 
for  internal 
distribution 
of  the  drink- 
ing water. 


123 
7 
89 
95 
2 
5 
6 
3 
10 


259 
70 
52 
18 
25 
18 
30 
74 
39 


Departments. 


Number  of  communes 
in  which  the  water  is 
conveyed  to  the  town. 


Abruzzo  and  Molise 

Campania  

Apulia  

Basilicata  

Calabria  

Sicily  

Sardinia  

Total  


By  closed 
conduits. 


336 
245 
28 
62 
204 
199 
55 


2,720 


By  open 
canals. 


Communes 
which  use 
leaden  pijies 
as  conduits, or 
for  internal 
distribution 
of  the  drink- 
ing water. 


447 


614 


STREETS  AND  HOUSES. 


I.  Three  thousand  seven  hundred  and  thirty-seven  communes  declare  that  they  have  all 
of  the  streets  in  the  dwelling  part  of  the  town  paved  with  large  stones  or  small  pebbles;  1,802 
others  have  the  streets  completely  macadamized;  1,475  have  them  in  part  paved  and  in  part 
macadamized;  and  finally,  1,235  communes  have  furnished  no  information  in  this  regard. 

II.  Eight  hundred  and  sixty  communes  are  furnished  with  a  pretty  complete  system  of 
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sewerage  tlirougliout  all  their  streets,  or  at  least  throiigliout  the  principal  streets  in  the  densest 
part  of  the  population;  1,00!)  other  communes  are  supplied  with  only  one  sewer,  or  a  few  among 
the  principal  streets;  4,877  are  totally  without  sewers,  and  1,503  do  not  furnish  information  of 
any  kind,  hut  it  may  be  regarded  as  very  pr(jl)able  that  they  belong  to  the  category  of  communes 
in  which  there  is  no  sewerage. 

III.  With  respect  to  the  cleanliness  of  the  streets,  1,074  communes  declare  that  they 
award  this  service  by  contract  to  a  director,  who  performs  his  duty  under  the  supervision  of 
the  communal  authorities;  in  3,172  other  communes,  the  municipal  authorities  attend  to  the 
cleanliness  of  the  streets  by  means  of  hired  laborers;  3,327  communes  leave  the  cleaning  of  the 
streets  to  the  proprietors  owning  the  houses  upon  them,  who  are  careless,  and  consequently  the 
service  in  those  towns  is  neither  regular  nor  sufficient;  579  communes  confess  that  they  do  not 
undertake  the  cleaning  of  the  streets  themselves,  and  have  not  obliged  the  proprietors  to  clean 
them;  and  finally,  1,097  communes  give  no  response  to  this  question,  but  they  may  be  regarded 
as  belonging  to  that  class  in  which  the  cleaning  does  not  take  place  with  much  regularity. 

IV.  The  dirt  swept  up  from  the  streets  is  generally  collected  into  heajjs  and  removed  to 
the  stables  to  form  manure,  which  at  stated  periods  is  transported  to  the  country  for  the  fertil- 
ization of  the  fields. 

It  is  to  be  deplored  tliat  both  the  sweepings  and  the  manure  are  often  not  deposited  at  a 
sufficient  distance  from  the  dwelling  to  allow  of  the  dis2:)ersion  of  the  deleterious  gases  which 
form  in  the  process  of  fermentation.  And,  moreover,  contamination  of  the  drinking  water  by 
filtration  into  the  adjacent  wells  may  easily  take  place. 

Three  thousand  seven  hundred  and  eighty-one  communes  declare  that  the  sweepings  and 
the  manure  are  deposited  far  from  the  dwelling,  at  a  distance  required  by  the  rules  of  hygiene; 
2,172  others,  on  the  contrary,  confess  that  these  deposits  are  often  too  near;  and  1,047  declare 
that  the  manure  and  the  sweepiiigs  are  usually  found  in  the  coiirts  of  the  houses,  or  along  the 
streets,  piled  up  in  front  of  the  doors  of  the  houses;  finally,  1,249  communes  give  no  response 
to  this  question;  it  is  supposable  that  their  condition  leaves  something  to  be  desired  in  this 
respect. 

The  foregoing  data  are  tabulated  as  follows: 


Departments. 


Piedmont  

Liguria   

Lombardy   

Venetia  

Emilia  

Umbria   

Marches  

Tuscany  

Latium  

Abruzzo  and  Molise 

Campania  

Apulia   

Basilicata   

Calabria   

SieUy   

Sardinia   

Total  


Number  of  communes 
which  have  streets — 

Number  of  communes 
which  have- 

Number  of  communes  in 
which  the  cleanliness  of  the 
streets  is  provided  for — 

Number  of  communes 
in  which  the  sweepings 
and  the  manure  are 
deposited— 

Paved. 

■o 

0) 
N 

s 

03 

■a 

<s 

Part  paved  and  part  mac- 
adamized. 

Communes  which  do  not 
furnish  this  information. 

Sewers  in  nearly  all  the 
streets. 

Sewers  in  one  or  a  few 
streets. 

No  sewers. 

Furnished  no  informa- 
tion about  sewers. 

By  contract. 

By  the  municipality. 

By  the  proprietor. 

No  provision. 

No  information  furnished. 

Far  from  Ihe  dwellings. 

Near  the  dwelling. 

Withiu  the  houses,  in  the 
courts,  or  in  the  streets. 

No  information  f  ui'nished. 

847 

253 

162 

224 

76 

98 

1,083 

229 

274 

260 

525 

126 

301 

5.37 

300 

254 

395 

ISl 

41 

44 

96 

33 

30 

205 

34 

34 

72 

155 

11 

30 

118 

89 

28 

67 

1,069 

315 

201 

281 

222 

145 

1,041 

488 

511 

478 

584 

97 

226 

835 

401 

382 

278 

57 

448 

99 

185 

61 

49 

489 

190 

22 

528 

88 

74 

77 

.302 

261 

71 

155 

136 

84 

25 

77 

104 

49 

69 

,100 

32 

193 

20 

18 

.59 

147 

120 

36 

19 

6,3 

17 

57 

16 

25 

43 

71 

13 

5 

119 

6 

3 

19 

82 

46 

21 

129 

41 

52 

26 

74 

81 

72 

21 

4 

206 

9 

11 

18 

140 

79 

13 

16 

149 

52 

60 

16 

110 

65 

25 

34 

187 

27 

18 

11 

157 

86 

27 

120 

10 

83 

8 

27 

74 

125 

1 

33 

154 

22 

3 

15 

128 

85 

4 

10 

199 

73 

144 

37 

16 

70 

332 

35 

5 

201 

147 

39 

61 

219 

127 

41 

66 

268 

106 

175 

63 

52 

110 

392 

58 

30 

285 

139 

55 

103 

384 

124 

33 

73 

52 

92 

!  19 

12 

38 

149 

37 

50 

118 

23 

6 

29 

166 

44 

5 

21 

72 

12 

35 

4 

13 

103 

3 

29 

74 

12 

5 

80 

38 

1 

4 

173 

75 

105 

54 

9 

55 

308 

35 

2 

131 

178 

42 

54 

184 

126 

39 

58 

144 

89 

90 

32 

31 

67 

106 

151 

32 

190 

66 

20 

47 

208 

100 

- 12 

35 

118 

98 

51 

97 

8 

10 

267 

79 

3 

21 

204 

44 

33 

94 

146 

102 

22 

3,737 

1,802 

1,475 

1,235 

860 

1,009 

4,877 

1,503 

1,074 

3,172 

2,327 

579 

1,097 

3,731 

2, 172 

1,047 

1,249 
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V.  According  to  the  census,  the  inhabited  houses  in  the  whole  kingdom  amounted  to 
4,469,560,  divided  into  6,872,985  ai)artments  or  suites  of  rooms;  of  the  latter,  6,135,327  were 
occupied  and  737,658  were  unoccupied.  Each  dwelling  (apartment)  was  occupied  by  a  mean  of 
4.64  individuals.  Although  the  number  of  families  was  6,240,874,  not  all  had  a  dwelling 
(apartment)  to  themselves,  but  105,547  occupied  the  place  in  common  with  others. 

The  occupied  dwellings  (apartments)  were  divided  into  17,346,169  rooms.  Of  these,  37,203 
were  subterranean,  and  were  occupied  by  101,457  persons;  3,185,658  were  on  the  ground  floor, 
and  were  occupied  by  7,233,064  persons;  100,662  were  in  the  attic,  and  were  occupied  by 
183,270  persons. 

The  subterranean  dwellings  were  found  in  the  greatest  number  in  Abruzzo,  in  Basilicata, 
in  Apulia,  and  in  the  Roman  Campania,  where  many  families  have  their  miserable  abode 
in  caves  dug  out  of  the  tufa  or  rock.  In  the  rest  of  the  kingdom  this  kind  of  dwelling  is 
almost  unknown,  except  in  some  large  cities  in  which  cellars  are  occuyjied  as  habitations. 

Houses  of  one  story  are  frequent  in  Basilicata,  in  Apulia,  in  Calabria,  in  Sicily,  and  in 
Sardinia,  where  the  number  of  families  is  almost  equal  to  that  of  the  houses;  indeed,  most  of 
them  consist  of  only  one  story. 

The  dwellings  of  more  than  one  story  are  numerous,  principally  in  Piedmont,  Lombardy, 
Venetia,  Emilia,  and  in  Tuscany,  where  the  rural  dwellings  are  better  constructed;  whilst  in 
Southern  Italy  the  construction  of  the  houses  outside  of  the  larger  centers  is  limited  ordi- 
narily to  the  ground  floor. 

In  the  departments  to  the  north  of  Roine,  the  number  of  rooms  in  proportion  to  the 
population  is  larger  than  the  mean  for  the  whole  kingdom;  and  in  Liguria  and  Tuscany  there 
are  almost  as  many  rooms  as  there  are  persons. 

VI.  Generally,  10  rooms  are  occupied  by  16  persons  in  the  large  centers  of  the  com- 
munes, and  by  17  in  the  country.  Limiting  the  examination  solely  to  the  rooms  in  the  attic, 
10  rooms  are  occupied  by  18  persons.  In  houses  of  one  story,  the  same  number  of  rooins 
serve  23  persons;  and  in  subterranean  dwellings  the  same  number  of  rooms  is  occupied  by  28 
persons. 

As  a  general  rule  it  can  not,  therefore,  be  said  that  the  habitations  of  poor  families  are 
spacious;  only  2,836  communes  lament  that  the  dwellings  are  not  sufficiently  healthy  and 
spacious,  whilst  5,103  others  believe  that  they  are  sufficient  for  the  needs  of  the  population; 
and  311  give  no  response. 

VII.  In  harmony  with  this  information  concerning  the  hygienic  condition  of  the  dwell- 
ings are  some  data  concerning  the  condition  of  the  court  yards.  In  fact  2,411  communes 
declare  that  the  courts  in  the  interior  of  the  houses  are  generally  too  narrow  and  are  not  kept 
sufficiently  clean;  3,617  communes  believe  that  there  is  no  reason  to  complain  in  this  regard; 
and  2,221  give  no  information,  or  say  that  the  houses  have  no  courts. 

VIII.  Two  thousand  one  hundred  and  ninety-seven  communes  declare  that  the  greater 
part  of  the  dwellings  are  furnished  with  latrines;  in  3,976,  these  are  found  only  in  the 
habitations  of  the  well-to-do  families;  in  1,876,  it  may  be  said  that  they  are  entirely  wanting, 
and  the  excrement  is  deposited  in  holes,  practically  uncovered,  which  are  dug  in  the  prox- 
imity of  the  dwellings,  or  it  is  thrown  from  the  windows  into  the  courts,  or  into  the  public 
streets,  or  into  the  spaces  between  the  houses,  or  directly  into  the  sea,  or  into  some  water- 
course near  the  dwelling;  finally,  200  communes  furnish  no  information  in  this  regard. 

There  are  157  commtanes  which  declare  that  the  excrement  is  generally  thrown  from  the 
window  into  the  street  below,  whence  it  is  gradually  dispersed  by  the  rain  and  by  the  winds, 
or  devoured  by  pigs;  52  communes  of  Calabria,  46  of  the  province  of  Rome,  19  of  Abruzzo,  16 
of  Campania,  13  of  Sicily,  and  a  very  few  others  in  Southern  and  Central  Italy,  are  found  in 
this  sad  condition.  There  are  besides  149  communes,  more  especially  78  in  Piedmont,  17  in 
Abruzzo,  12  in  Liguria,  12  in  Venetia,  and  8  in  Campania,  in  which  there  do  not  exist  any 
latrines,  and  the  excrement,  for  the  most  part,  is  deposited  in  the  stables  (which  often  form 
the  ground  story  of  the  house),  where  it  is  intermingled  with  the  manure. 
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IX.  For  the  removal  of  tliis  refuse  material  in  the  populous  centers,  100  communes 
say  that  they  make  use  of  the  inodorous  j)neumatic  apparatus;  in  2,217,  they  employ  for  this 
purpose  imperfectly  closed  recipients,  cess-pits,  casks,  etc.,  which  are  emptied  with  buckets;  in 
126  communes  the  removal  of  this  material  is  left  entirely  to  the  winds  and  the  rain;  and  30 
communes,  of  which  there  are  17  in  Calabria,  say  that  this  material  serves  as  food  for  the  pigs 
wandering  in  the  streets;  5,80G  other  communes  leave  this  qixestion  unanswered. 

X.  Thismaterial,  in  7,208  communes,  is  utilized  in  whole  or  in  part,  for  agricultural  pur- 
poses; in  1,041  it  is  entirely  lost. 

The  waste  water  in  4,812  communes,  for  the  most  part,  goes  into  the  latrines  or  into  the 
sewers,  and  in  1,277  it  is  turned  directly  upon  the  street  or  into  inner  courts;  the  other  5,131 
communes  do  not  answer  this  question. 

XI.  Finally,  there  are  1,483  communes  which  say  that  in  some  of  the  houses,  especially 
in  those  of  the  rural  districts  somewhat  distant  from  the  towns,  the  fire-places  have  no 
chimneys  for  the  escape  of  smoke,  and  that  the  latter  spreads  throughout  the  whole  room,  and 
escapes  by  the  door,  or  by  the  window,  or  by  a  hole  made  in  the  roof;  in  887  communes  this 
condition  of  things  is,  in  fact,  exceptional;  but  in  596  others,  that  is  in  270  of  Sardinia,  in  151 
of  Calabria,  in  69  of  Sicily,  34  of  Liguria,  19  of  Lombardy,  18  of  Campania,  and  35  scattered 
throughout  the  rest  of  the  kingdom,  the  dwellings  unprovided  with  chimneys  for  the  escape 
of  the  smoke  are  quite  numerous. 

The  following  table  shows  the  hygienic  condition  of  the  dwellings  throughout  the  king- 
dom for  each  department: 


Departments. 


Piedmont  

Liguria  

Lombardy  

Venetia  

Emilia  

Umbria  

Marches  

Tuscany  

Latium  

Abbruzzoand  Molise 

Campania  

Apulia  

Basilicata  

Calabria  

Sicily  

Sardinia  

Total  


Number  of  communes  which 
have  the  houses — 


653 


159 
7'5 
19 
69 
76 
19 
24 

155 
62 
o 

26 
60 
38 


2,197 


534 
307 
1,008 
361 
159 
100 
134 
180 
142 
272 
362 
104 
79 
197 

60 


3,976 


"Sis 
c  o 

< 


204 
104 
157 
258 
69 
33 
42 
19 
63 
150 
74 
69 
39 
183 
96 
351 


1,876 


200 


II 


3.i  o; 
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3  5  2 

o  — 


2 
3 
1 
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Communes  in  which  the  re- 
moval of  the  excrement 
is  accomplished — 


100 


381 
127 
384 
282 
95 
20 
80 
108 
35 
154 
200 
141 
15 
7'2 
101 
22 


2,217 


1,089 
170 

1,463 
496 
214 
129 
165 
167 
179 
284 
386 
90 
90 
292 
350 
342 


5,806 


120 


g  K  o 


18 
81 
69 
23 
38 
16 
5 
97 

106 

111 
20 
51 

100 
90 

130 


1,041 


Communes  in  which 
the  water  is  dis- 
charged— 


257 
92 
439 
164 
189 
52 
118 
192 
63 
54 
07 
35 
9 
35 
65 
11 


1,842 


357 
40 
190 
122 
31 
29 
37 
41 
69 
66 
86 
34 
10 
35 
87 
43 


872 
170 
1.267 
503 
102 
71 
93 
44 
95 
333 
459 
167 
104 
337 
203 
310 


5, 130 


fa 
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ANIMALS  AND  STABLES. 

I.  According  to  the  census  made  in  1876,  the  number  of  horses  in  the  kingdom  was 
xipwards  of  657,544,  and  that  of  mules  293,868.  According  to  the  census  of  1881,  the  bovine 
animals  were  4,783,232  in  number,  and  the  fowls  were  8,596,108;  the  goats  were  2,016,307,  and 
the  swine  1,163,916.  Classifying  them  according  to  districts,  and  making  the  proportion  per 
thousand  inhabitants,  in  order  to  show  the  districts  in  which  the  animals  are  the  most  numer- 
ous, the  figures  of  the  following  table  are  obtained: 
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Per  1,000  inhabitants. 

T?ni'nl  fliQi'T'ir't'.c; 

Mulss. 

Cattle. 

Fowls  and 
goats. 

Swine. 

Fowls 

HorsGS 

Mules. 

Donkeys. 

Cattle. 

and 

- 

owine. 

goats. 

33,911 

24, 176 

29, 626 

843, 053 

506, 827 

85,301 

11 

8 

8 

275 

165 

28 

Lombardy  

93, 364 

13, 953 

39, 664 

840,324 

257, 865 

125,845 

25 

4 

11 

328 

70 

34 

Venetia  

T6,215 

8,594 

37,822 

739, 925 

446,784 

117,671 

27 

3 

13 

263 

1.59 

43 

Liguria  

5,278 

11,709 

14,706 

116,825 

270, 898 

14,918 

5 

11 

14 

110 

255 

14 

49,056 

4,568 

46,776 

659,066 

475, 314 

143, 360 

22 

2 

31 

302 

318 

65 

Marches  and  Umbria 

24,718 

6,852 

50, 766 

291,646 

1,224,336 

194, 559 

16 

A 
1 

33 

193 

810 

129 

5.3  0?4 

5  07'0 

40  648 

313, 380 

1,081,276 

114,923 

26 

2 

on 

f-OA 

5.d0 

56  • 

Latium  

44, 326 

9,772 

35, 598 

96, 587 

809, 232 

33, 258 

49 

10 

39 

107 

896 

37 

Meridionale  Adriat- 

1,909,222 

19 

80, 183 

56, 146 

121,286 

293,815 

69, 646 

27 

41 

70 

657 

24 

Meridionale  Mediter- 

1,875,288 

168, 319 

12 

54, 465 

39,829 

142, 671 

273, 617 

8 

30 

58 

401 

36 

Sicily  

46, 566 

112,115 

83,702 

125, 556 

649, 051 

36,769 

15 

38 

38 

53 

323 

13 

64,801 

199 

31,981 

279, 438 

1,106,382 

60, 347 

95 

0.30 

47 

410 

1,633 

89 

Quadrupeds  belong- 

ing to  the  court, 
government,  and 

31,587 

army  officers  .... 

885 

Total  

657,544 

293,868 

674,246 

4,783,232 

10,613,415 

1,163,916 

23 

10 

23 

178 

373 

41 

II.  In  the  whole  kingdom,  236  communes  declares  that  the  ailimals  live  all  the  year  out 
of  doors;  2.991  say  that  they  live  partly  out  of  doors  and  partly  in  the  stables,  and  5,022  pos- 
sess stabling  sufficient  for  all  their  animals. 

III.  In  4,439  communes  the  inhabitants  have  the  custom  of  spending  the  winter  even- 
ings in  the  stables  (which  usually  constitute  the  ground  story  of  the  dwelling),  and  in  2,122 
communes  they  not  only  pass  their  evenings  there,  but  also  the  nights,  the  entire  family 
sleeping  there  among  the  animals,  therefore  in  a  damp,  mephitic,  and  bad  air,  to  the  great 
detriment  of  their  health. 

But  these  habits  vary  markedly  in  the  different  districts,  as  the  following  table  shows: 


Number  of  communes  in  which 

Departments. 

All  the 
animals 
live  out 
o£  doors. 

• 

The  ani- 
mals live 

The  ani- 
mals are 
all  pro- 
vided 
with  sta- 
bles. 

The  families 
usually — 

partly 
out  of 
doors  and 
partl.y  in 
stables. 

Pass  the 
winter 

evenings 
in  the 

stables. 

Sleep  in 
stables 
and  live 
with  the 
domestic 
animals. 

146 

1,340 

1,227 
8 

280 

9 

393 

26 

1,800 

1.806 

47 

81 

708 

591 

14 

12 

310 

268 

8 

57 

95 

9 

3 

13 

235 

117 

24 

Tuscany  

3 

33 

241 

24 

Latium  

1 

236 

4 

2 

Abruzzo  and  Molise  

5 

448 

93 

57 

Campania  

1 

611 

79 

130 

236 

76 

69 

BasiUcata  

123 

13 

75 

Calabria  

17 

390 

31 

131 

Sicily  

19 
190 

330 

183 

Sardinia  

174 

16 

100 

Total  

236 

2,991 

5,022 

4,439 

1,122 

SUMMARY. 

The  origin  of  the  first  outbreak  of  the  recent  epidemic  of  cholera  in  Italy  during  1884  has 
naturally  been  far  less  difficult  to  trace  than  was  that  of  the  introduction  of  the  disease  either 
into  Egypt  or  into  France.  It  apj^ears  to  be  very  certain  that  some  of  the  vast  numbers  of 
Italians  returning  homeward  from  the  infected  cities  of  Toulon  and  Marseilles,  into  the  north- 
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ern  part  of  Italy,  by  land  and  by  sea,  brought  with  them  to  the  neighborhood  of  Genoa  and 
to  Spezia  the  seeds  of  cholera,  which  took  root  and  spread  during  that  year  to  some  extent  in 
various  directions  throughout  the  northern  part  of  that  kingdom.  It  has  been  well  ascer- 
tained, also,  that  the  quite  severe  epidemic  in  Naples  the  same  year  owed  its  origin  to  direct 
importation  by  sea  from  the  southern  coast  of  France,  through  returning  Italian  sailors  and 
their  effects.  It  has  likewise  been  quite  well  determined  that  the  outbreak  of  the  epidemic  in 
1885  at  Palermo  and  its  environs  was  due  to  the  smuggling  of  dirty  clothing  between  Mar- 
seilles and  the  former  city. 

Whether  the  recurrence  of  cholera  in  1885,  1886,  and  1887  in  many  parts  of  Italy  was  a 
real  recrudescence  from  the  slumbering  seeds,  as  it  were,  of  the  eiiidemic  of  the  preceding  year, 
kept  in  a  state  of  slight  activity  by  occasional  transmission  from  case  to  case  during  the  mild 
winter  in  that  climate,  or  was  due,  at  least  in  some  instances,  to  new  importations  directly 
from  India,  can  not  now  be  clearly  shown.  Some  Italian  physicians  of  distinction  have  held 
that  the  cholera  of  the  latter  years  along  the  Adriatic  coast  and  inland  for  some  distance,  was 
in  fact  a  development  of  the  re-imported  seeds  of  the  disease  fresh  from  India.  This  has  been 
the  prevalent  opinion  regarding  the  appearance  of  cholera  in  1886  at  Brindisi,  the  Adriatic 
port  where  the  Anglo-Indian  Peninsular  and  Oriental  mail  steamers  take  aboard  their  east- 
ward and  dischai'ge  their  westward  mails,  as  well  as  the  greater  number  of  their  i^assengers. 
with  their  personal  effects.  These  westward  bound  steamers,  after  touching  at  Brindisi,  pro- 
ceed northward  as  far  as  Venice,  the  European  end  of  their  route,  where  the  biilk  of  their 
cargo  and  the  majority  of  their  crew,  besides  their  second  and  third  class  passengers,  are  landed. 

As  to  the  hygienic  conditions,  mode  of  life,  and  peculiar  customs  usiially  prevailing  in 
Italy,  sufficient  has  been  related  above  to  shoAV  that  the  whole  kingdom  was  in  a  most  favora- 
ble state  for  the  sj^read  of  Asiatic  cholera  among  that  people.  The  only  occasion  for  surprise 
is  that  the  epidemic  there  was  not  far  more  extensive  and  destructive.  There  is  strong  reason 
to  believe  that  the  limitation  of  the  epidemic  of  1884  was  solely  due  to  the  natural  state  of 
alarm  and  consequent  adoption  and  fairly  effective  enforcement  of  combative  measures.  The 
investigations  of  Maragliano  introduced  in  this  section  and  in  chapter  VII  of  this  report  very 
clearly  show  that  wise  measures  of  prevention,  promptly  adopted  and  vigorously  enforced,  are 
capable  of  at  least  markedly  retarding  the  march  of  cholera,  even  among  a  people  whose  grossly 
unhygienic  customs  and  habits  afford  the  most  favorable  opportunities  for  the  wide  dissem- 
ination of  all  sorts  of  infectious  diseases. 

Before  leaving  the  consideration  of  cholera  in  Italy,  I  feel  that  a  word  should  be  said  of 
the  history  already  related  of  the  very  sudden  outbreak  and  short  course  of  the  epidemic  of 
Genoa  in  1884.  This  epidemic,  in  my  opinion,  constitutes  one  of  the  most  striking  examples 
on  record  of  a  rapid  and  wide  explosion  of  cholera  in  a  large  city,  affecting  the  well-to-do  and 
the  wealthy  even  more  severely  than  the  poor  and  squalid,  through  infection  of  the  water 
supply  at  its  source,  and  at  the  same  time  of  the  prompt  arrest  of  the  eijidemic  by  ci;tting  ofi 
the  contaminated  water. 

The  Kingdom  of  Italy  furnishes  another  most  instructive  experience  relating  to  the  quality 
of  the  public  water  supply  and  the  ravages  of  Asiatic  cholera  in  a  large  city. 

I  have  already  spoken  of  the  liability  of  a  large  part  of  the  public  water  supply  in  Naples 
at  the  time  of  the  epidemic  of  1884  to  become  grossly  pointed.  The  severe  lesson  of  that  year 
opened  the  eyes  of  the  municipality  and  of  the  Government  to  the  necessity  of  improvement. 
At  a  great  cost,  borne  mainly  by  the  General  Government,  abundance  of  pure  water,  brought 
from  a  mountain  stream  known  as  the  Serino,  80  miles  distant,  was  introduced  into  this  city 
and  distributed  in  May,  1885.  In  the  siimmer  of  this  year  cholera  made  considerable  ravages 
in  neighboring  towns,  which  are  prac^tically  suburbs  of  Naples,  but  not  supplied  with  the 
Neapolitan  water,  whilst  the  city  itself  did  not  experience  an  epidemic ;  and  the  same  was  the 
case  in  the  following  years,  notwithstanding  the  repeated  importation  of  the  disease  by  numer- 
ous refugees  from  the  stricken  districts  of  southern  Italy  and  of  Sicily.  But  during  1887 
the  Serino  aqueduct  broke  and  necessitated  a  return  to  the  former  bad  water-supply,  followed 
in  a  very  few  days  by  a  small  epidemic  outbreak  of  cholera,  which  was  soon  ended,  fortu- 
nately, by  the  tiirning  on  again  of  the  Serino  water  after  the  repairs  had  been  made. 
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ILLUSTRATIONS  Nos.  4,  5. 

Two  maps  of  Spain  in  which  the  relative  cholera  mortality  in  the  kingdom  of  Spain,  during  the  epidemics  of 
1865  and  1885,  is  graphically  represented.  For  these  maps  I  am  indebted  to  the  interest  in  the  subject,  and  the 
courtesy  of  Mr.  Ferguson,  an  Englisli  engineer  residing  in  Madrid.  The  figures  marked  within  the  outline  of  the 
various  provinces  indicate  the  mortality  per  thousand  of  inhabitants.  The  varied  shades  and  tints  of  color  express 
comparatively,  but  less  approximately,  the  extent  of  mortality. 

A  comparison  of  these  maps  will  show  at  a  glance  that  whilst  the  cholera  visitation  of  1885  was  far  more 
severe  than  that  of  1865,  the  greatest  prevalence  of  the  disease  in  each  instance  was  mainly  in  the  provinces  bor- 
dering upon  or  near  to  the  Mediterranean.  In  the  epidemic  of  1865  the  greatest  mortality  occurred  in  the  province 
of  Valencia,  whilst  in  that  of  1885  the  greatest  mortality  was  in  the  provinces  of  Saragossa,  Granada,  and  Valencia. 
It  is  to  be  remarked  that  these  are  the  provinces  in  Spain  in  which  artificial  irrigation  is  most  extensive. 


CHOLERA  m  EUROPE  AND  INDIA. 


153 


SKCTION4. 
OHOLEEA  IN  SPAIN. 

Cholera  was  temporarily  planted  in  Spain  during  the  summer  of  1884,  in  a  few  j^laces  in 
the  Province  of  Alicante,  as  the  table  below  indicates,  but  it  did  not  become  epidemic  in  that 
country  until  the  spring  of  the  following  year.  After  the  introduction  in  188-1:,  and  the  limited 
spread  of  the  disease  during  the  summer  and  autumn  of  that  year,  it  slumbered  through  the 
mild  winter  of  that  climate  in  the  neighborhood  of  Gandia,  a  town  in  the  lower  maritime  por- 
tion of  the  Province  of  Valencia,  lying  to  the  north  of  Alicante.  There  were,  from  time  to 
time,  in  that  neighborhood,  during  the  winter  of  1884-'S5,  a  few  scattered  "suspicious  cases,  " 
which  were  evidently  cholera.  At  the  opening  of  the  spring  of  1885,  agricultural  laborers 
who  wintered  at  and  around  Gandia  carried  the  infection  to  Jativa,  there  is  strong  reason  to 
believe,  where  the  epidemic  of  1885  first  suddenly  exploded. 


Cholera  in  the  province  of  Alicante  during  1884. 


Date 

Number 

Number 

Localities. 

of. 

of 

of 

invaBion. 

attacks. 

deaths. 

Aug.  22 

9 

6 

Elche  

Sept.  2 

110 

61 

Novelda  

Sept.  2 

60 

Monfort  

Sept.  3 

123 

69 

Villena  ...   

Sept.  3 

4 

Villafranqueza  

Sept.  18 

1 

1 

Vergel  

Dec.  8 

4 

The  origin  of  the  disease  during  1884,  in  Spain,  has  not  been  x^recisely  established,  but  it 
is  pretty  certain  that  it  was  brought  to  the  shores  of  the  Province  of  Alicante  by  a  family  of 
Spaniards  returning  from  Marseilles  by  a  circuitous  route.  This  family  sailed  from  the  latter 
city  to  the  French  Province  of  Oran,  on  the  northern  coast  of  Africa,  where  they  procured 
transport  for  themselves  and  their  personal  effects  to  a  maritime  village  in  the  vicinity  of  Al- 
icante. They  successfully  evaded  the  surveillance  of  the  Spanish  quarantine  officials  and 
effected  an  entrance  into  Spain,  carrying  with  them  the  seeds  of  the  epidemic. 

Accounts  of  the  origin  of  the  first  appearance  of  cholera  in  Spain  during  1884  differ,  how- 
ever. That  of  Raj^tschewski,  commissioned  by  the  Russian  Government,  published  in  Vratch. 
1886,  is  essentially  as  follows,  concerning  this  matter: 

The  relation  between  the  epidemic  of  1884  in  Marseilles  and  Toulon  and  the  Spanish  epi- 
demic of  1885  is  clear.  In  a  few  places  on  the  coast  of  the  Mediterranean  which  have  regular 
intercourse  with  the  infected  French  ports  cholera  was  introduced  and  followed  a  slightly  ejji- 
demic  course, with  a  few  cases  ixp  to  the  Avinter  of  1884  and  1885  (in  Benioi)a,  Novelda,  Elche, 
Monoforte)  and  in  one  or  two  localities  isolated  cases  ran  through  the  winter. 

In  April,  1885,  the  epidemic  began  first  in  Jativa  and  Alcira.  In  the  first  it  Avas  introduced  by 
some  civil  guards  from  Beniopa,  and  in  the  second  by  a  family  from  Novelda.  The  southern 
part  of  the  province  of  Valencia  is  very  low  and  very  watery,  and  has  many  rice  plantations. 
In  the  sj)ring  many  laborers  living  under  very  bad  hygienic  conditions  were  congregated 
together  there;  in  the  middle  of  May  they  dispersed  again.  If  among  these  laborers  there 
occurred  siispicious  cases  the  author  does  not  know;  nevertheless,  the  disease  broke  out  between 
the  28th  of  March  and  the  1st  of  May  in  many  neighboring  localities,  and  about  the  time  when 
the  laborers  dispersed  in  the  middle  of  May  the  disease  appeared  in  quite  distant  places,  for 
example  in  Madrid. 

With  respect  to  the  manner  of  the  spread  of  cholera  throiighout  Spain,-  Raptschewski 
quite  believes  in  "  the  drinking-water  theory."    He  is  strongly  convinced  that  those  large  cities, 
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having  a  supply  of  good  drinking  water  conducted  tlirougli  closed  pi]3es,  before  the  epidemic 
outbreak  of  cholera,  have  been  safe  from  invasion.  To  that  category  belong  Madrid,  Barce- 
lona, and  Seville.  On  the  contrary,  all  the  severely  attacked  cities  were  supplied  with  very 
badly  contaminated  drinking  water,  such  as  Valencia,  Granada,  and  Aranjuez. 


General  resume  by  provinces  of  official  cholera  statistics  hi  Spain  during  1885. 
[As  obtained  from  tlie  Ministry  of  the  Interior.] 


Provinces  invaded. 

Number  of  judicial 
districts  invaded. 

Number  of  towns 
invaded. 

Population,  accord- 
ing to  the  census, 
exposed    to  the 
epidemic  in  each 
province. 

General  total. 

Total  number  oi  days 
of  the  epidemic. 

Mortality  percent- 
ages of — 

Attacks. 

Deaths. 

The  pop- 
ulation. 

The  at- 
tacks. 

Alava   

3 

18 

17,112 

859 

325 

116 

1 

90 

37.83 

8 

39 

130, 921 

8,236 

3,244 

139 

2 

48 

39.39 

14 

75 

311,425 

13, 977 

5,645 

143 

J 

81 

40. 39 

9 

51 

243,213 

9, 660 

2, 566 

93 

1 

06 

26. 56 

Avila  

4 

5 

48  770 

509 

159 

76 

0 

85 

31.24 

Badajoz  

3 

4 

35,340 

9150 

558 

89 

1 

58 

58.74 

Barcelona  

15 

68 

541  211 

6,302 

2, 915 

118 

0 

54 

46,26 

Burgos  

10 

35 

63  529 

2, 310 

786 

122 

1 

24 

34.03 

C4ceres   

2 

3 

2  178 

147 

.57 

63 

2 

62 

38.77 

Cadiz '  

5 

7 

130  631 

2,232 

984 

173 

0 

44. 09 

g 

80 

214  686 

16,753 

6,4.30 

118 

3 

00 

38.42 

Ciudad  Real   

g 

15 

92  879 

3,727 

1,688 

96 

80 

44.75 

C6rdova  

8 

13 

138  369 

3, 787 

1,318 

96 

0 

95 

34. 80 

Cuenca   

g 

123 

137  649 

10, 003 

3,459 

133 

2 

51 

34. 58 

Gerona  

6 

38 

73  649 

2,194 

652 

94 

0 

89 

39.73 

Granada  

15 

132 

3fii  ^fift 

24,736 

10, 285 

132 

2 

82 

41 . 58 

Guadalajara  

Q 

33 

28  496 

2,944 

■  rj-y^ 

93 

2 

73 

36.  .39 

Guiplizcoa  

4 

13 

59  004 

304 

158 

123 

0 

27 

51 . 97 

Huelva  

5 

46  326 

462 

231 

123 

Q 

50 

50. 00 

Huesca  

5 

49 

63  387 

5, 762 

1,273 

144 

J 

95 

31.46 

Jaen  

35 

207  024 

5, 0.39 

2,599 

11.5 

J 

26 

51. '.58 

1 

3 

7,981 

111 

48 

47 

0 

60 

43.34 

Lfirida  

6 

54 

83, 330 

3,441 

1,209 

112 

1 

45 

.35. 13 

Logroiio  

9 

m 

53,944 

5,046 

1,220 

100 

2 

26 

24. 18 

Lugo  

3 

4 

31  144 

16 

16 

78 

0 

05 

100.00 

Madrid  

16 

44 

477,712 

8,  .584 

3, 559 

146 

0 

75 

41.46 

Malaga*  

12 

28 

141,722 

5,037 

3,702 

132 

1 

20 

33, 79 

10 

36 

420,229 

17, 749 

7, 376 

136 

1 

76 

41.66 

5 

81 

161,626 

12, 895 

3, 161 

150 

1 

90 

24.  .51 

1 

2 

9,741 

94 

39 

43 

0 

40 

41.49 

Oviedo*  

4 

6 

72, 352 

64 

38 

104 

0 

05 

.59.38 

Palencia  

4 

m 

42, 578 

3,587 

■  818 

98 

1 

92 

23,80 

Pontevedra   

1 

1 

4,181 

16 

9 

23 

0 

22 

56.35 

Salamanca*  

40 

40, 102 

1,288 

470 

173 

1 

19 

36. 96 

6 

25 

97,538 

X  921 

4,58 

114 

0 

47 

49. 73 

Segovia  

5 

63 

50,917 

2,403 

803 

134 

1 

58 

33.42 

Sevilla  

8 

167,201 

247 

101 

145 

0 

06 

40.89 

5 

57 

36. 654 

3,079 

1,019 

114 

2 

78 

33. 09 

8 

61 

196,448 

8,740 

2, 536 

116 

1 

29 

29.03 

10 

161 

171,312 

21,909 

6,960 

121 

4 

00 

.31.77 

Toledo  

12 

73 

170,857 

10, 308 

3,972 

133 

2 

32 

38.53 

Valencia   

21 

219 

630,321 

4.5,  .515 

31,613 

246 

3 

43 

47.48 

Valladolid  

11 

101 

1.57, 1.19 

7,578 

2,603 

94 

4 

66 

34.35 

Vizcaya  

4 

16 

33, 620 

635 

274 

61 

0 

81 

43. 15 

Zamora  

5 

30 

49,418 

3, 587 

764 

119 

1 

55 

21.30 

Zaragoza   

13 

222 

348.361 

54,943 

12, 788 

143 

3 

67 

2.3.29 

Total  

Population  unattacked . . 

342 
159 

2,247 
7,067 

6,  .575, 641 
10, 396, 839 

338, 685 

119, 620 

a30 

1 

82 

35.32 

*The  epidemic  entirely  ceased  in  the  province  of  Cadiz  the  32d  of  March;  in  that  of  Malaga  the  19th  of  January;  in  that  of  Oviedo  the 
31st  of  January;  and  on  the  17th  of  the  said  month  in  that  of  Salamanca,  during  1886.  Not  a  single  case  has  been  regi.stereC  in  the  whole 
Peninsula  since  the  last  date. 
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Resume  of  the  course  of  cholera  in,  the  tlurty-fim  miUtanj  and  civic-inilitary  hospitals  during  the  cholera  epidemic 

in  the  year  1885. 
[Obtained  from  the  office  of  the  director-general  of  military  hygiene.] 


Year. 

Attacks. 

Deaths. 

Cures. 

Percentage  of  deaths 
to  number  treated. 

1885.... 

1,432 

377 

1,055 

26.33. 

CONSULAR  REPORTS  RELATING  TO  CHOLERA  IN  SPAIN  AND  GIBRALTAR. 

In  a  dispatch  from  the  consul  at  Carthagena,  Spain,  dated  June  16,  1885,  the  information 
is  given  that  the  capital  of  the  province  of  Murcia  and  several  small  inland  villages  in  the  con- 
sular district  are  invaded  with  cholei'a.  In  Carthagena  and  its  port  every  precaution  is  taken 
to  prevent  the  disease  from  reaching  us,  and  at  this  very  moment  a  most  rigorous  sanitary 
cordon  has  been  established  for  the  purpose  of  isolating  this  town  and  port.  Up  to  this  time 
there  have  -been  no  suspicious  cases  here. 

By  a  dispatch  from  the  consulate  at  Barcelona,  Spain,  dated  August  4,  1885,  the  State 
Department  was  advised  as  follows: 

Since  the  26th  of  July  rumors  were  current  that  a  few  cases  of  a  disease  resembling  cholera 
had  appeared,  but  medical  men,  also  the  sanitary  board,  denied  it.  Since  the  outbreak  of  the 
terrible  disease  in  Valencia,  and  other  southern  districts,  a  great  many  persons  fled  from  the 
infected  cities  and  took  refuge  in  this  city,  so  that  at  the  present  date  Barcelona  is  shelte)'ing 
20,000  runaways.  This  morning  I  was  privately  informed  by  a  member  of  the  health  board 
that  15  cases  and  16  deaths  had  been  reported  to  the  board  during  the  past  twenty-four  hours, 
and  that  the  governor  peremptorily  refused  to  declare  the  existence  of  cholera.  The  latter 
official's  reasons  I  understood  to  be  that  the  Barcelona  district,  being  entirely  industrial  and 
manufacturing,  with  more  than  150,000  workmen  employed,  on  a  declaration  of  cholera  all 
factories  and  workshops  would  be  closed  and  at  once  without  work.  Many  of  these  men  were 
well  known  to  entertain  republican  and  anarchistic  ideas,  who  would  take  advantage  to  foment 
a  general  rising  for  political  ends. 

By  a  dispatch  from  the  same  consulate,  dated  August  18, 1885,  the  Department  was  informed 
of  the  extinction  of  cholera  in  the  port. 

In  a  dispatch  from  Cadiz,  Spain,  dated  December  14,  1885,  is  copied  the  following  letter 
from  the  consular  agency  at  Huelva,  of  the  date  of  December  12,  same  year: 

In  reply  to  your  favor  of  9tli  instant  respecting  cholera  in  this  town,  I  beg  to  say  that 
although  it  has  not  been  officially  declared  (the  authorities  doing  everything  in  their  power  to 
keep  it  quiet),  I  am  informed  by  the  English  doctor  here  that  it  is  a  fact  that  cholera  exists, 
there  having  been  since  it  broke  out  about  a  fortnight  ago  8  cases  and  5  deaths.  The  houses 
where  the  cholera  cases  have  taken  place  have  been  all  disinfected,  and  everything  is  being 
done  to  prevent  the  spread  of  the  epidemic.  I  would  have  informed  you  of  this  earlier,  but  I 
was  unable  to  obtain  any  reliable  information  on  the  subject,  there  being  such  conflict  of 
opinion. 

Under  date  of  December  19,  1885,  the  consul  at  Malaga,  Spain,  reports  at  Marbella  the 
appearance  of  certain  suspicious  cases  of  colic  in  that  town,  and  in  a  dispatch  of  December 
24,  1885,  the  announcement  of  cholera  in  Marbella  is  made. 

The  consul  at  Gibraltar,  on  the  31st  of  December,  1885,  stated:  Although  not  yet  offi- 
cially declared  by  the  Spanish  authorities,  it  would  seem  that  the  neighboring  Spanish  town 
of  Algeciras,  lying  west  of  Gibraltar,  is  being  visited  by  cases  of  cholera  (morbus),  some 
of  which  have  already  proved  fatal. 

Cases  of  cholera  have  also  been  occurring  at  the  Spanish  town  of  Marbella,  some  30  miles 
to  the  eastward  of  Gibraltar,  which  have  induced  the  board  of  health  here  to  consider  that 
port  foul. 

I  have  much  pleasure  in  being  able  to  state  that,  so  far,  good  health  is  enjoyed  in  this 
town  and  garrison. 
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The  consul  at  Gibraltar,  dated  January  6,  1886,  forwarded  the  following  dispatch:  With 
reference  to  my  communic-'.ition  of  the  31st  ultimo,  in  which  I  announced  the  appearance  of 
cholera  morbus  at  the  neighboring  Spanish  town  of  Algeciras,  which  is  but  5  miles  distant  from 
Gibraltar  by  water  and  10  by  land,  I  have  now  to  inform  the  Department  that  the  number 
of  cholera-morbus  cases  have  lately  increased  to  30.  The  Gibraltar  board  of  health  decided 
on  the  2d  instant  to  suspend  all  communication  with  Algeciras  by  sea,  hut  the  land  communi- 
cation remaining  open  the  circumstance  is  causing  new  difficulties  with  other  foreign  sea- 
ports so  as  to  render  it  probable  that  quarantine  restrictions  will  at  once  be  established  against 
arrivals  from  Gibraltar;  in  fact  the  board  of  health  of  Tangiers,  in  Morocco,  has  since  yes- 
terday decided  to  turn  off  all  arrivals  coming  from  this  port. 

So  far,  the  British  authorities  show  no  desire  to  close  the  land  communication  with  Spain; 
therefore,  so  long  as  cholera-morbus  cases  should  prevail  in  this  immediate  neighborhood  I  ap- 
prehend the  navigation  and  commerce  of  Gibraltar  will  suffer  and  experience  great  de]3ression. 

To  refuse  communication  with  Algeciras  by  sea  and  not  by  land  does  not  seem  logical; 
though  the  British  authorities  may  perhaps  have  their  own  reasons  for  giving  a  deaf  ear  to 
the  entreaties  of  the  majority  of  the  commercial  community  here  who  would  prefer  to  see  a 
sanitary  cordon  established  against  the  Spanish  lines  than  to  have  this  port  subjected  abroad 
to  quarantine  restrictions. 

In  a  dispatch  from  the  consul  at  Gibraltar  of  January  6,  1886,  it  is  stated:  I  am  happy 
to  be  able  to  report  for  the  information  of  the  Department  that  no  further  cases  of  cholera 
morbus  have  occurred  at  the  neighboring  Spanish  town  of  Algeciras  since  the  17'th  instant, 
but  some  cases  of  this  epidemic  have  lately  appeared  at  Tarifa,  which  is  about  24  miles  dis- 
tant from  Gibraltar  by  land. 

The  communication  by  land  between  Tarifa  and  Gibraltar  being  so  much  less  frequent 
than  with  the  other  surrounding  Spanish  towns,  with  the  sanitary  formalities  still  existing  in 
full  force  here  against  all  arrivals  by  land  from  infected  towns  in  Spain,,  no  uneasiness  now 
prevails  amongst  the  inhabitants  of  Gibraltar,  which  fortress  continues  to  enjoy  excellent 
health. 


HYGIENE  AND  DOMESTIC  LIFE  IN  SPAIN. 

WATER  SUPPLY. 

The  hygienic  surroundings  and  the  domestic  habits  of  the  population  of  Spain  perhaps 
deserve  particular  mention.  The  portions  of  Spain  which  have  been  always  most  severely 
ravaged  by  cholera  ej)idemics,  and  the  recent  one  has  been  no  exception,  are  regions  where 
artificial  irrigation  is  most  extensive — such  as  the  provinces  of  Valencia,  Saragossa,  and 
Granada.  In  these  regions,  which  are  wonderfully  fertile,  the  system  of  artificial  irrigation 
is,  perhaps,  the  most  extensive  and  perfect  in  the  world.  This  system  was  introduced  by  the 
industry  of  the  Moors,  and  by  means  of  it  this  industrious  and  intelligent  people  soon  con- 
verted these  naturally  barren  regions  into  beautiful  and  fertile  gardens,  literally  causing  the 
desert  to  blossom  with  the  rose.  At  the  time  of  their  expulsion  from  Spain  the  whole  of  the 
country  occupied  by  them  was  found  to  be  abundantly  watered  by  this  artificial  means.  In 
by  far  the  greater  part  of  that  territory  the  Spaniards  have  permitted  that  system  of  irriga- 
tion to  fall  into  decay,  and  as  a  consequence  many  portions  of  Spain  which  under  the  dominion 
of  the  Moors  were  highly  jDroductive,  have  been  allowed  to  revert  to  their  original  barren- 
ness; but  in  a  few  provinces  such  as  Valencia,  Granada,  Sai-agossa,  Murcia,  and  some  others, 
the  system  still  exists  in  varying  degrees  of  perfection.  The  main  irrigation  canals  and  the 
means  of  raising  and  distributing  the  water  are  in  many  cases  the  identical  ones  abandoned 
by  the  Moors  on  their  departure  from  the  country. 

Of  all  the  irrigated  provinces,  that  of  Valencia  is  most  abundantly  supplied  with  water. 
This  province  occupies  a  broad,  level  plain  included  between  the  distant  ranges  of  mountains 
on  the  west  and  the  Mediterranean  on  the  east.  Several  large  rivers  wend  their  tortuous  way 
from  the  base  of  the  mountains  to  the  sea,  the  Jiicar  and  the  Turia  being  the  largest.  Of 
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these  two  tlie  Tiiria  was  originally  the  larger.  The  city  of  Valencia,  the  capital  of  the  province 
and  the  old  capital  also  of  the  ancient  kingdom  of  Valencia  of  the  Cid,  is  located  upon  the 
right  bank  of  the  Turia  about  3  miles  above  its  mouth.  The  river  at  this  point  is  perhaps 
three-quarters  of  a  mile  across,  but  its  sandy  bed  is  almost  bai-e  throughout  its  wliole  width, 
and  the  stream  can  be  forded  at  almost  any  point.  Nearly  the  whole  of  the  immense  volume 
of  water  which  flows  in  the  mountainous  portion  of  this  river  is  diverted  into  irrigation 
canals  which  constantly  tap  it  along  its  course  from  the  mountains  to  the  sea.  In  fact,  all 
of  the  rivers  and  streams  traversing  the  districts  where  irrigation  is  practiced  give  the 
greater  portion  of  their  water  to  innumerable  main  canals,  which  finally  conduct  it  to  the 
small  canals  and  water  trenches  by  which  it  is  finally  distributed  among  the  fields.  There  is 
scarcely  a  village  located  upon  the  broad  plains,  which  constitute  nearly  the  whole  province 
of  Valencia,  which  is  not  upon  the  course  of  some  one  of  these  main  canals.  The  same  rela- 
tion of  the  villages  to  the  irrigation  canals  may  also  be  said  to  exist  in  all  the  other  provinces 
where  irrigation  is' extensive,  and  those  villages  located  along  the  course  of  natural  streams 
also  are  frequently  traversed  by  one  or  more  canals. 

The  water  of  these  canals  not  only  is  used  for  the  purposes  of  agriculture,  but  also  sup- 
plies the  inhabitants  for  drinking  and  other  domestic  purposes.  It  is  the  universal  practice  in 
the  villages  located  upon  them  to  use  them  as  public  lavatories,  the  clothing  being  seldom 
washed  within  the  dwellings.  To  one  who  passes  along  the  course  of  these  artificial  streams 
through  the  village,  it  is  a  constant  sight  to  notice  the  banks  lined  with  b'ttle  stone  slabs  at 
the  level  of  the  water,  upon  which  women  are  seated  in  the  act  of  washing  their  household 
linen;  and  while  this  is  being  done  other  women  will  come  down  to  the  same  stream  Avith 
water  jars  upon  their  heads  for  the  purpose  of  drawing  water  for  household  uses,  drinking 
included.  As  in  Italy  and  France,  these  irrigation  canals  during  their  passage  through  the 
villages  often  serve  as  public  sewers. 

In  some  cities  there  is  a  certain  supply  of  drinking  water  also  from  wells,  either  public  or 
private,  and  what  has  been  already  said  of  the  construction  and  location  of  the  wells  in  the 
city  of  Palermo  may  be  applied  to  the  wells  existing  in  the  Spanish  towns.  The  manners  and 
customs  of  the  people  of  Spain  in  many  respects  differ  greatly  in  the  different  provinces.  In 
some  sections,  particularly  in  those  last  occupied  by  the  Moors,  namely,  the  ancient  kingdom 
of  Murcia,  and  that  portion  known  as  Andalusia,  a  custom  widely  prevails  of  storing  drinking 
water  during  the  winter  and  early  spring,  thus  providing  for  a  supply  of  excellent  and  limpid 
water,  when  it  is  well  preserved,  which  is  intended  to  last  during  the  rest  of  the  year.  In 
some  places  each  house  is  supplied  with  quite  a  number  of  enormous  terra-cotta  jars.  These 
jars  are  frequently  glaced  at  their  inner  surface,  but  they  are  often  porous.  The  jars,  when 
they  are  above  ground,  are  usually  ranged  around  the  sides  of  the  interior  cotirt;  but  in  the 
dwellings  of  the  easy  classes,  and  especially  of  the  rich,  in  order  to  save  the  space  which  these 
great  jars  occupy  when  above  ground,  they  are  sunken  beneath  the  earth,  the  top  of  the  neck 
of  the  jar  usually  being  just  below  the  level  of  the  flags  forming  the  floor.  The  latter  location 
of  the  water  jars  is  very  frequently  met  with  in  the  cities  and  large  towns  of  the  provinces  of 
Seville  and  of  Cadiz.  In  these  two  provinces  the  interior  court  of  the  houses  of  the  rich  is 
most  beautifully  decorated,  and  is  the  favorite  place  of  resort,  during  the  afternoon  and  even- 
ing, of  the  members  of  the  household;  a  fountain  plays  in  the  center,  almost  hidden  by  a 
wealth  of  tropical  plants,  and  the  court  is  roofed  in  by  canvas  awnings  in  the  summer  and  by 
glass  in  the  Avinter.  The  water  jars  are  usually  found  beneath  the  floor  of  this  court.  They 
are  frequently  supj)lied  with  water  by  pipes  which  collect  the  rain  from  the  roof  of  the  dwell- 
ing. The  cloaca  negra,  or  sink,  which  receives  the  household  sewage  is  not  far  distant,  being 
usually  located  beneath  the  floor  of  the  main  entrance  hall  from  the  street. 

I  have  spoken  of  the  custom  of  filling  these  water  jars  in  the  winter  and  spring.  This,  of 
course,  does  not  apply  to  those  which  are  filled  by  the  rain-water  from  the  roof.  The  custom 
of  storing  the  water  in  the  winter  and  spring  for  use  diiring  the  rest  of  the  year  is  most  prev- 
alent in  the  province  of  Miircia.  In  the  city  of  Murcia,  for  instance,  which  is  located  upon 
both  sides  of  the  river  Segura,  it  is  the  custom  of  the  inhabitants  to  draAv  the  water  from  the 
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river  during  tlie  cold  season  for  the  purpose  of  filling  tlieir  jars.  The  water  in  this  river  is 
usually  very  muddy,  and  of  a  reddish-  yellow  color.  When  allowed  to  stand  in  these  jars, 
however,  it  becomes  clear  as  crystal  by  the  deposit  of  the  solid  particles  held  in  suspension 
upon  the  bottom  and  sides  of  the  jar,  forming  a  thick  sediment. 

When  these  water  jars  are  above  ground,  the  water  is  comparatively  free  from  the  possi- 
bility of  serious  contamination  after  it  is  stored  in  them;  but  when  they  are  sunk  beneath 
the  ground,  especially  when  they  are  located  within  a  few  feet  of  the  doaea  negra,  the  danger 
of  contamination  of  their  contents  will  be  readily  appreciated.  The  construction  of  the  cloaca 
negra  is  usually  identical  with  that  of  the  pozzo  nero  of  Italy  ;  that  is,  without  the  use  of 
cement,  and  of  a  bottom  without  pave^uent  of  any  kind.  With  a  cloaca  negra  full  to  the  brim 
of  semi-solid  and  fluid  material  and  a  sunken  water  jar  with  an  unglazed  surface,  and  with  walls 
consisting  of  a  somewhat  porous  material,  half  empty  of  water,  separated  from  the  cloaca 
negra  by  only  a  few  feet  of  porous  soil,  it  is  to  be  expected  that  the  drinking  water  stored  in  these 
sunken  jars  may  become  more  or  less  contaminated  by  filtration  of  the  fluid  excrementitious 
discharges  of  the  household.  Further  than  this,  the  mouth  of  the  jar  is  in  communication  with 
the  court.  It  is  usually  more  or  less  imperfectly  closed  by  means  of  a  stone  slab  which  forms 
a  part  of  the  pavement  of  the  court,  and  it  is  evident  that  in  cleaning  the  floor  of  the  court  a 
certain  amount  of  the  foul  water  may  thus  find  its  way  into  the  water  jar.  In  some  of  those 
houses  where  the  sunken  water  jar  is  filled  by  rain-water  from  the  roof,  there  is  a  provision 
made  for  the  overflow,  consisting  of  a  pipe  near  the  top  of  the  jar,  which  leads  sometimes 
directly  into  the  gutter  of  the  street,  but  more  frequently  into  the  cloaca  negra,  when  the  lat- 
ter exists.  So  that  here  again  is  an  opportunity  for  the  contamination  of  the  drinking  water 
of  the  ho^Tsehold,  by  the  overflow  of  the  sink  back  into  the  water  jar.  This,  unfortunately,  has 
not  infrequently  been  known  to  happen.  In  fact,  even  in  the  old  Spanish  town  of  Gibraltar, 
where  the  hygienic  regulations,  from  the  fact  of  its  being  a  garrison  towii  under  English  gov- 
ernment, should  be  of  the  best,  this  pi  ivate  supply  of  drinking  water  by  means  of  sunken  water 
jars  exists  to  a  certain  extent.  And  certain  mysterious  outbreaks  of  typhoid  fever  in  residences 
apparently  perfectly  constructed  and  provided  with  the  most  modern  arrangements  for  drain- 
age have  been,  after  careful  investigation,  traced  to  the  contamination  of  the  rain-water  in  the 
sunken  water  jar  by  reason  of  the  backAvard  flow  of  the  contents  of  an  over-full  sink  through 
a  jjipe  leading  from  the  water  jar  to  the  sink  originally  intended,  of  course,  as  a  vent  for  the 
surplus  of  rain-water  in  the  water  jar,  a  connection  of  which,  up  to  the  time  of  the  investiga- 
tion, the  inhabitants  of  the  house  had  no  knowledge.  These  large  water  jars  are  often  used 
for  years  ;  in  fact,  where  their  location  is  beneath  the  earth,  they  are  usually  placed  there  at 
the  time  of  the  construction  of  the  house,  and  it  is  reasonable  to  believe  that  they  may  be 
quite  as  frequently  cracked  in  the  course  of  time  as  are  the  walls  of  the  houses  themselves. 
Here  again  is  a  provision  for  the  contamination  of  the  drinking  water  by  means  of  the  intro- 
duction of  organic  or  other  noxious  material  from  the  surrounding  soil. 

As  further  evidence  of  the  common  want  of  hygiene  in  Spain  I  introduce  a  portion  of  the 
report  on  cholera  in  Spain,  1885,  by  W.  T.  Van  Vredenburgh,  M.  D.,  of  New  York. 

Edward  H.  Strobel,  chargd  d'affaires  acZ  mfeWm  at  Madrid,  transmits,  under  date  October 
2nd,  1885,  the  following  report  on  cholera  in  Spain: 

I  have  spent  the  four  months  of  June,  July,  August,  and  September  in  Spain  for  the  pur- 
pose of  studying  the  cholera,  and  I  find  all  of  these  predisposing  causes,  especially  those  of 
environment,  existing  to  such  a  marked  degree  that  my  surprise  is,  not  that  this  epidemic  of 
cholera  has  been  so  severe,  but  that  it  has  not  been  much  worse. 

When  one  considers  the  entire  absence  of  knowledge  existing  in  regard  to  the  simplest 
hygienic  laws  and  sanitary  conditions,  necessary  to  health  among  the  people  of  all  classes,  and 
the  limited  knowledge  on  these  subjects  among  those  who  should  instruct  the  people,  it  can 
only  be  ascribed  to  a  happy  combination  of  circumstances  that  all,  instead  of  a  part,  of  this 
peninsula  has  not  been  ravished  by  the  cholera. 

Wherever  excremental  pollution  is  rife,  if  once  the  disease  obtains  a  footing  it  is  almost 
certain  to  assume  epidemic  projjortions,  for  the  "unknown  quantity,"  the  x,  of  the  cholera  is 
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closelj^  associated  with  excremental  pollution.  Three  conditions  described  as  being  practically 
the  causes  of  cholera  in  this  country,  namely,  "excrement-polluted  earth,  excrement-polluted 
air,  and  excrement-polluted  water,"  are  manifestly  in  full  and  active  operation. 

Ordinary  rules  and  customs  that  govern  people  in  other  countries  are  strangely  absent 
in  this  land.  In  most  villages,  towns,  and  cities  the  main  streets,  not  alone  those  that  are 
retired,  but  the  more  public  as  well,  are  made  the  receptacles  for  this  description  of  refuse  at 
all  times,  and  at  Aranjuez  during  the  epidemic  of  cholera  there  last  July,  in  the  houses  where 
those  ill  of  the  disease  had  families  to  nurse  them  and  were  allowed  to  remain,  the  cholera 
"dejecta,"  which  should  1)6  so  utterly  and  carefully  disinfected  and  disposed  of,  were  in 
some  instances  thrown  out  into  the  streets  and  into  the  back  yards;  the  sheets  stained  by  the 
patients  were  exposed  for  days  spread  out  over  the  gardens  and  lawns,  and  the  wind  freely 
distributed  far  and  wide  the  poison  that  had  come  from  the  bodies  of  the  patients. 

Sanitary  precautions  there  were  iitterly  disregarded,  and  knowledge  of  the  terrible  conse- 
quences that  must  accrue  from  this  filthy  carelessness  seemed  altogether  Avanting.  This  is 
only  an  isolated  case  of  the  existing  ignorance  of  the  people  of  the  danger  which  was  sure 
to  result  from  carelessness  in  disposing  of  cholera  dejecta.  Disinfection,  when  practiced,  is 
intrusted  to  utterly  incomiaetent  persons,  and  must  be  entirely  inefficacious. 

In  Toledo,  in  two  instances,  the  bedding  and  furniture  of  patients  who  had  died  of  cholera 
were  bought  by  second-hand  dealers,  put  into  their  shops,  and  offered  for  sale,  and  these  two 
places  subsequently  became  new  foci  from  which  the  cholera  spread.  In  all  of  the  smaller 
towns  and  cities,  and  most  of  the  larger  ones,  not  excepting  the  capital,  the  condition  of  the 
sewers  and  system  of  drainage  has  been  a  subject  that  no  one  has  thought  worthy  of  investi- 
gation; and  in  one  large  city,  capital  of  a  province,  when  several  physicians,  sent  down  into 
Spain  by  their  respective  Governments  to  study  the  disease,  asked  the  civil  authorities  if  they 
had  any  plan  or  chart  of  the  main  s-^wers  and  drains  of  the  city,  the  authorities  hardly  knew 
what  the  physicians  meant,  and  did  not  know  what  need  there  was  for  any  such  information. 

During  the  occupation  of  Spain  by  the  Moors,  that  primitively  cleanly  people  thought  so 
highly  of  personal  purity  and  the  obvious  advantages  of  plenty  of  x^ure,  good  water — the  use  of 
which,  indeed,  formed  part  of  their  religion — that  they  built  everywhere  in  their  dominion 
aqueducts,  reservoirs,  fountains,  drains,  and  sewers,  and  used  the  natural  advantages  of  the 
soil,  when  existing,  to  turn  the  springs  and  water-courses  to  their  use  and  advantage,  and  as  far 
as  one  can  judge  from  what  is  left  of  their  architectural  monuments  they  had  a  most  perfect 
system  of  water  supply,  and  equally  perfect  system  of  drainage  and  sewerage. 

In  most  of  the  towns  and  cities  of  Spain  the  inhabitants  depend  solely  on  sewers  and  drains 
built  during  the  Moorish  occupation.  I  have  visited  many  small  towns  where  the  only  drain 
is  the  remnant  of  a  huge  brick  sewer,  the  upper  part  being  entirely  open  and  exposed;  and 
through  this  sluggishly  ran  a  dirty  stream  into  which  the  inhabitants  threw  all  of  their  refuse. 
These  open  canals,  as  they  might  be  called,  usually  run  through  the  main  streets,  and  the  people 
living  in  the  immediate  vicinity  can  hardly  do  otherwise  than  breathe  the  emanations  arising 
from  these  foul  streams  under  the  hot  summer  sun  of  Spain. 

There  is  no  drainage,  as  the  subject  is  usually  understood,  in  most  of  the  small  towns  and 
villages.  Many  of  the  houses  are  built  directly  on  the  ground,  and  the  first  story  (usually  the 
only  one)  has  no  other  floor  than  the  earth. 

Most  of  the  houses  are  very  old;  they  are  crowded  together  in  dark,  narrow,  tortuous,  dirty 
streets,  with  small,  filthy  back-yards,  in  which  are  sometimes  the  wells,  though  just  as  often 
these  are  sunken  in  the  "earth"  floors  of  the  houses.  In  these  small  towns  and  villages  there 
are  no  cess-pools  nor  closets,  as  the  streets  are  used  for  such  j)urposes  and  are  made  receptacles 
for  every  sort  of  refuse. 

In  larger  cities  one  sees  in  the  vestibule  of  a  handsome  house  a  large  circular  stone  sunk 
in  the  floor,  and  on  inquiry  one  finds  that  this  stone  is  the  cover  of  the  common  cess-pool  of  the 
house,  placed  there  for  some  reason  best  known  to  the  people  themselves. 

When  modern  sewers  do  exist,  as  in  Madrid,  they  are  constructed  of  a  thin,  porous  brick 
sunk  in  a  dry,  porous  soil,  eager  to  drink  up  any  liquid  which  it  can  obtain,  and  the  porosity 
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of  the  brick  allows  the  liquid  contents  to  escape  into  the  snrrounding  subsoil.  Neither  are  the 
cess-pools  water-tight;  if  they  are  constructed  of  mason-work,  which  is  not  often  the  case,  they 
are  made  of  the  same  porous  brick,  and  they  contaminate  the  surrounding  soil,  for  the  dangers 
of  a  cess-pool  depend  almost  entirely  on  the  tendency  of  its  contents  to  escape  in  the  surround- 
ing earth  and  thus  obtain  access  to  wells  and  other  sources  of  water  supply. 

The  water  supply  of  Madrid  is,  without  questiozr,  the  best  in  Spain.  The  Lozoya  Canal 
brings  water  from  a  distance  of  32  miles.  Unfortunately  the  water-coiirse  is  not  covered 
throughout,  and  it  might  easily  be  polluted.  The  Government  seemed  to  recognize  this  danger, 
and  placed  three  hundred  "guardias  civiles"  along  all  the  exposed  portions  of  the  canal,  and 
these  men  watch  day  and  night  to  see  that  there  is  no  pollution. 

The  Avater,  however,  must  approach  the  city  at  a  somewhat  lower  level  than  the  porous 
sewers,  and  it  is  quite  possible  that  percolation  through  the  earth  may  find  entrance  into  it. 
Such  percolation  can  often  be  traced  to  long  distances,  and  there  is  at  least  one  well-authenti- 
cated instance,  that  furnished  by  the  epidemic  at  Lausen,  near  Basle,  in  1882.  of  the  poison  of 
typhoid  fever  reaching  a  water-course  a  mile  distant  from  the  spot  where  that  poison  was  origi- 
nally deposited,  and  after  an  amount  of  filtration  through  earth  which  had  entirely  arrested 
particles  of  flour.  The  custom  that  prevails  in  cities  of  Southern  Europe  of  washing  soiled 
linen  in  the  fountains  and  streams  to  which  the  people  go  for  water  for  domestic  purposes  is 
objectionable  and  dangerous,  especially  during  a  season  of  cholera,  when  water  polluted  in  this 
manner,  and  as  well  by  sewerage,  runs  over  the  land  and  settles  in  low-lying  districts  or  empties 
itself  into  streams,  rivers,  or  other  sources  of  water  supply  and  becomes  a  new  focus  for  the 
development  of  cholera,  as  has  been  plainly  demonstrated  in  the  case  of  the  city  of  Aranjuez, 
of  which  mention  has  already  been  made. 

The  topography  of  Madrid  is  very  favorable  for  its  effective  drainage,  as  all  the  surround- 
ing and  arid  plains  are  on  a  lower  level  than  the  city  itself;  the  sewers  fall  into  these  plains, 
the  water  forming  a  course  for  itself  until  it  is  lost  in  porous  soil  or  joins  the  river  Manzanares. 
The  natural  topographical  advantages  altogether  disappear  as  soon  as  the  sewerage  leaves  the 
town.  Lying  to  the  south  of  Madrid  is  a  huge  main  sewer  or  stream  where  nearly  all  the  drain- 
age of  Madrid  accumulates  and  forms  an  open  pond.  The  fall  of  the  sewers  in  the  city  is  equal 
to  six  in  a  hundred,  but  here  it  is  hardly  one  in  a  thousand;  it  is  so  slight  that  heavy  rains 
cause  this  fluid  to  overflow,  and  it  was  here,  amid  the  group  of  houses  in  the  plain  of  Pennela, 
that  the  first  case  of  cholera  occurred  on  the  22d  of  May  last.  This  semi-stagnant  cloaca  is 
only  a  few  hundred  yards  beyond  the  densely  populated  poorest  quarter  of  Madrid. 

Aranjuez,  30  miles  from  the  capital,  is  south  of  Madrid,  occupying  comparatively  low 
ground,  on  the  angle  formed  by  the  junction  of  the  rivers  Tagus  and  Jarama. 

The  river  Manzanares,  which  carries  off  a  large  portion  of  the  sewerage  of  Madrid,  falls 
into  the  Jarama  aboiit  12  miles  from  the  capital.  The  first  village  beyond  this  point  has  been 
exempt  from  cholera,  but  this  is  an  argument  in  favor  of  the  contamination  of  the  Jarama  by 
the  Madrid  sewerage,  for  at  this  village,  San  MaiMiin  de  le  Vega,  there  is  an  excellent  supply 
of  spring  water,  and  the  inhabitants  do  not  drink  from  the  river. 

Immediately  beyond,  however,  at  Ciempozuelas  and  among  the  clusters  of  cottages  on  the 
banks  of  the  river,  where  its  waters  were  drank,  cholera  wrought  havoc. 

Leaving  the  Jarama  and  traveling  in  a  southerly  direction,  we  reach  the  banks  of  the 
Tagus;  here  there  is  no  cholera,  until  at  a  distance  of  more  than  50  miles  from  Madrid  the 
Tagus  receives  the  waters  of  the  Jarama,  which  in  its  turn  has  been  fed  by  the  sewers  of  the 
capital.  There  the  cholera  is  at  once  manifested,  and  ravages  the  rural  population.  So  far, 
the  evidence  seems  most  conclusive,  particularly  as  the  cholera  appeared  first  in  this  region  at 
Madrid,  and  the  dates  of  the  different  outbreaks  allow  ample  time  for  the  infection  to  travel 
down  those  water-courses. 

We  have  here  a  very  clear  instance  of  river  pollution  and  its  natural  consequences.  In 
the  way  of  poverty,  personal  dirt,  and  uncleanliness,  and  overcrowding  among  the  lower  poor, 
there  is  nothing  in  Spanish  cities  which  might  not  be  equaled  in  other  countries;  but  these  con- 
ditions, when  superadded  to  the  notoriously  imperfect  system  of  drainage  and  sewerage  that 
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prevails  in  Spain,  enormously  increase  its  otherwise  sufficient  powers  for  evil.  Accumulations 
of  filthy  and  cholera-tainted  rags,  and  the  innumerable  other  sources  of  filth  supply,  must  all 
be  regarded  as  important  contributors  towards  maintaining  the  prevalence  and  providing  for 
the  diffusion  of  the  disease. 

A  few  words  about  prevention  in  regard  to  cholera. 

Nearly  all  lands  are  agreed  that  reliance  on  quarantine  alone  is  insufficient  to  prevent  the 
introduction  of  cholera  into  a  previously  healthy  district,  and  to  limit  it  after  its  joresence  is 
an  established  fact. 

A  wiser  jjlan  would  be  to  inspect  unostentatiously  all  new  arrivals  from  a  suspected  or 
infected  locality,  and  carefully  follow  all  cases  in  which  there  may  be  even  a  suspicion  of  the 
disease.  The  best  method  of  limitation  is  to  secure  a  building  in  an  isolated  hwt  healthy  situa- 
tion, to  have  nurses  and  doctors  ready  to  proceed  to  the  building  where  first  cases  can  be 
strictly  isolated;  inspection  and  disinfection  daily  of  all  closets,  cess-pools,  sewers,  and  drains, 
and  reconstruction  when  necessary,  using  non-porous  materials,  building  good,  narrow,  easily- 
flushed  drains  and  sewers,  aird  have  them  flushed  with  sufficient  water  at  frequent  intervals. 
Organize  hospitals,  prevent  overcrowding  in  poor-houses  and  other  public  institutions,  feed 
the  poorer  classes  well,  and  look  into  the  condition  of  their  dwellings,  closets,  and  drains 
frequently  and  rigorously. 

Disinfect  houses  where  disease  has  settled,  removing  the  sick  to  special  hospital,  isolating 
other  inmates  for  a  sufficient  time  (as  is  practiced  at  Gibraltar,  where  those  exposed  to  disease 
by  the  presence  of  a  case  in  their  dwellings  are  removed  to  tents  outside  the  city) ;  proper  care 
of  patients' bedding,  burning  contents  of,  and  immerse  ticking,  etc.,  in  boiling  water;  filter 
and  boil  all  water  used  for  drinking  and  domestic  purposes,  and  above  all  things  cut  ofi:  an 
infected  water  suj^ply  and  see  that  water  used  is  plenty  and  free  from  contamination. 

Confirmatory  of  the  foregoing  is  the  following  highly  instructive  and  accurate  account  of 
hygienic  conditions  and  water  supply  in  Spain;* 

The  epidemic  of  Asiatic  cholera,  which  has  been  raging  in  Spain  during  the  last  two  years, 
and  which  appears  even  yet  to  be  lurking  in  some  portions  of  that  peninsula,  has  furnished 
some  interesting  data  as  regards  its  connection  with  water  supply,  to  which  it  would  be  wise 
in  us  to  direct  our  attention,  not  only  from  the  interesting  nature  of  the  facts  as  such,  but  also 
because  it  is  not  improbable  that  ere  the  disease  quits  Europe  it  may  visit  our  own  shores. 

Broadly  speaking,  it  would  appear  that  in  Spain  this  formidable  disease  never  became 
truly  epidemic  or  dangerous  in  any  city  in  which  there  was  a  pure  and  good  supply  of  water, 
and  proper  means  were  taken  to  guard  against  the  sources  being  polluted  by  any  of  the  specific 
choleraic  poison. 

In  support  of  this  idea,  I  would  desire  to  call  attention  to  the  cities  of  Toledo,  Seville, 
Malaga,  and  Madrid,  in  contradistinction  to  such  places  as  Aranjuez,  Saragossa,  Granada,  and 
Valencia. 

I  will  commence  with  Madrid.  This  city,  whose  population  at  the  last  census  was  397,816, 
suff^ered  veiy  severely,  indeed,  under  the  last  epidemic  of  1865,  when  during  several  days 
immediately  following  a  very  severe  thunder-storm  the  number  of  cases  varied  from  800  to 
1,200  per  day.  The  first  invasion  of  last  year  took  place  in  Madrid  on  May  20,  and  the  disease 
ran  its  course  during  the  whole  of  the  summer,  gradually  disapiDearing  towards  the  end  of 
the  month  of  September.  The  total  number  of  cases  duiing  the  whole  of  the  period  was 
2,207,  and  the  deaths  1,366.  The  total  number  of  cases  therefore  during  the  five  months  that 
the  disease  never  abandoned  the  city  was  barely  more  than  what  occurred  during  two  days 
only  of  the  epidemic  of  1865,  being  little  more  than  one-half  per  cent,  of  the  population.  I 
think,  therefore,  we  may  safely  say  that  the  disease  never  truly  assumed  an  epidemic  form. 
The  greatest  number  of  cases,  as  was  to  be  expected,  took  place  during  the  months  of  July 
and  August;  the  first  notable  increase  took  jjlace  on  July  25,  and  the  first  notable  decrease  on 
August  13. 
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Ill  connection  with  this  it  is  interesting  to  note  that  Madrid  was  subject  to  severe  thunder- 
storms during  the  latter  end  of  July,  and  that  119  millimeters  of  rain  fell  during  the  month. 
These  storms  began  on  the  13tli,  and  were  esijecially  severe  on  the  23d,  34th,  26th,  27th,  and 
31st,  the  first  notable  rise  in  the  cases  of  cholera  occurring  between  the  25tli  and  28th.  As  a 
general  rule  no  rain  falls  in  Madrid  in  July,  and  the  occurrence  of  these  severe  thunder-storms 
and  heavy  falls  of  rain  was  quite  phenomenal. 

The  new  water  supply  from  the  Guadarama  Mountains  was  comjoleted  shortly  before  18G5, 
and  the  greater  part  of  the  drainage  was  also  completed;  but  at  that  time  the  new  water 
supply  had  scarcely  come  into  use,  the  large  majority  of  the  houses  being  supplied  from  the 
old  fountains  which  existed  in  various  parts  of  the  city.  During  the  last  twenty  years  the 
use  of  the  Lozoya  water  has  become  very  general,  and  an  amjjle  siiiDi^ly  has  been  jjrovided  for 
washing  the  streets  and  flushing  the  sewers. 

Madrid  is  now  well  drained;  the  sewers  are  built  upon  the  Paris  niodel,  and  are  not  what 
an  English  engineer  would  consider  as  a  good  type  for  self-cleansing  purposes,  but  the  fall  is, 
in  almost  every  case,  very  great,  and  it  is  not  probable  that  there  can  be  any  collection  of  fecal 
matter  at  any  point.  The  connection  of  the  street  gullies  with  the  main  sewers  is  made  with- 
out any  trap,  and  good  ventilation  is  thus  provided.  As  regards  the  outfall  of  these  sewers, 
nothing  satisfactory  can  be  said.  The  mouths  of  the  main  sewers,  which  are  seven  in  iiumljer, 
all  discharge  on  the  southern  side,  between  the  station  of  the  Saragossa  Railway  and  that  of 
the  Northern. 

The  question  of  the  proper  disposal  of  the  sewage  in  Madrid,  as  in  London,  has  never  been 
decided,  and  pending  this  decision  the  sewers  were  completed  only  as  far  as  the  outlying  houses 
of  the  city,  and  the  sewage  was  then  allowed  to  find  its  way  down  to  the  Manzanares  in  the 
best  way  it  could.  During  the  time  the  question  has  been  waiting  a  solution  the  town  has 
extended,  and  houses  have  been  built  along  the  course  of  these  open  sewers.  As  might  have 
been  expected,  the  first  serious  outbreak  of  cholera  occurred  about  these  spots,  the  original 
germ  of  the  disease  having  been  imported  from  the  neighborhood  of  Valencia,  where  the  cholera 
was  then  raging. 

The  existence  of  the  disease  having  been  established  beyond  doubt,  one  of  the  first  acts  of 
the  municipality  was  to  attend  to  the  water  supply.  There  existed  11  ancient  sources,  which 
suj) plied  85  taps  or  fountains,  22  of  which  were  public  ones,  at  which  water-carriers  were  allowed 
to  fill  their  barrels,  and  the  remaining  63  belonged  to  groups  of  houses.  In  spite  of  the  excel- 
lent supply  brought  in  from  the  Lozoya,  these  old  sources  were  still  a  great  deal  used  by  the 
inhabitants  —  many,  from  old  habits,  preferring  to  use  the  same  water  which  their  fathers  had 
used;  many  not  willing  to  incur  the  expense  of  laying  on  the  new  supply.  In  view  of  the  impos- 
sibility of  effectually  guarding  against  the  possible  contamination  of  so  many  sources  of  sup- 
ply, the  municipality,  by  decree,  on  June  18,  closed  all  the  old  ones,  with  the  exception  of  that 
of  La  Pueiite  de  la  Reina,  which  supplies  5  jjublic, fountains  and  4  private  ones. 

The  central  Government  undertook  the  custody  of  the  Lozoya  aqueduct,  the  municipality 
took  charge  of  the  Fuente  de  la  Reina.  The  Lozoya  water  is  drawn  from  the  sources  of  the 
river  Lozoya,  in  the  Guadarama  Mountains,  some  50  miles  to  the  north  of  Madrid. 

The  river  takes  its  rise  in  the  granite  formation;  the  water  is  excellent,  and  from  the  unin- 
habited condition  of  the  country  through  which  the  river  flows  before  tlie  intake,  it  is  not 
exposed  to  direct  contamination  from  any  specific  poison.  Froni  the  intake  of  Madrid  the  water 
is  conducted  by  a  series  of  magnificent  works,  partly  covered,  partly  uncovered,  to  Madrid, 
where  it  is  received  in  covered  reservoirs  before  being  distributed  in  the  city;  the  service  is 
continuous,  no  cisterns  being  used.  During  the  whole  time  of  the  existence  of  cholera  in  the  city 
the  uncovered  portion  of  the  aqueduct  was  patrolled  by  armed  guards,  no  one  being  jjermitted  to 
approach  without  a  special  order. 

Accompanying  the  extensive  report  on  Madrid,  by  Don  Alberto  Bosch,  amongst  other  plates 
is  an  excellent  map  of  the  city,  showing,  by  a  red  dot,  the  situation  of  every  case  of  cholera 
that  occurred;  they  are  seen  pretty  thickly  scattered  about  the  uncovered  exits  of  the  sewers, 
g,nd  on  both  sides  of  the  river  Manzanares,  which  is  in  fact,  in  summer,  an  open  sewer,  and 
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in  the  lower  portion  of  the  city  overlooking  the  river,  and  there  is  scarcely  any  part  of  the 
town  where. a  dot  is  not  to  be  found;  Lnt  with  the  exception  of  the  points  mentioned,  the 
cases  occurring  in  the  remainder  of  the  town  seem  to  be  all  isolated  ones;  in  extremely  few 
iases  do  two  dots  occur  together,  showing  that  the  disease  was  more  of  a  sporadic  than  of  an 
ej)idemic  character. 

Now  let  us  take  the  case  of  Toledo.  This  ancient  capital  of  Spain  is  certainly  not  a  city 
that  could  be  taken  as  a  model  of  sanitary  arrangements,  on  the  contrary  it  seems  to  be  admir- 
ably adapted  to  form  a  good  nest  for  any  wandering  epidemic,  and  yet,  although  the  cholera 
entered  it  in  the  summer  of  1884,*  and  did  not  finally  leave  it  until  the  autumn  of  ]  885,  the  total 
number  of  cases,  according  to  official  returns,  did  not  exceed  200,  of  which  about  one-half  were 
fatal.  The  population  of  Toledo  is  over  20,000,  so  that  the  percentage  of  choleraic  disease  was 
only  1  per  cent,  of  the  population  for  the  two  seasons. 

Toledo  was  supplied  with  water  from  the  river  Tagus,  which  flows  round  the  city,  the  water 
being  lifted  by  pumps.  Above  Toledo,  on  the  same  river,  is  situated  Aranjuez,  and  above  Aran- 
juez  again,  on  the  Manzanares,  which  is  a  feeder  of  the  Tagus,  is  situated  Madrid,  in  Ijoth  of 
which  towns  the  cholera  existed  in  1885,  being  unusually  severe  at  Aranjuez.  The  governor 
of  the  province,  recognizing  the  suspicious  character  of  the  water,  stoj^xjod  the  pumps,  and 
obliged  the  inhabitants  to  send  for  their  drinking  water  to  a  distant  sining;  he  even  forl)ade 
any  one  to  bathe  or  wash  clothes  in  the  river.  The  measure  was  a  strong  one,  but  it  saved 
the  city. 

Let  us  next  take  Seville.  Seville  is  an  important  city,  the  third  in  rank  in  Spain;  it  con- 
tains, according  to  the  census  of  1877,  134,318  inhabitants;  it  has,  strictly  speaking,  no  drain- 
age; a  few  ancient  sewers  exist  for  carrying  off  the  rain-water  from  the  lower  portion  of  the 
city,  but  sewerage  for  houses  does  not  exist.  Tlie  sewage  goes  into  cess-pools,  which  are  in 
most  cases  situated  just  outside  the  house  and  under  the  street;  the  inhabitants  are  extremely 
cleanly  in  their  habits,  and  the  outsides  of  their  dwellings  are  constantly  whitewashed,  but  it 
is  not  a  healthy  city — typhoid  fever  is  endemic,  and  the  death-rate  rises  in  some  parishes  to  35 
per  thousand. 

Seville  is  situated  on  the  river  Guadalquivir;  of  this  the  rivers  Darro  and  Genii,  that  flow 
through  Granada,  are  feeders.  As  regards  its  water  supi^ly,  one  suburb  of  the  city  called  Tri- 
ana,  containing  about  30,000  inhabitants,  is  situated  on  the  Avestern  side  of  the  river.  This 
portion  is  almost  entirely  inhabited  by  the  looorer  classes,  and  they  drink  generally  the  water 
of  the  river.  The  rest  of  the  town  is  supplied  from  an  ancient  Roman  or  Moorish  aqueduct, 
the  water  being  brought  from  an  underground  spring  near  the  town  of  Alcala,  about  9  miles  to 
the  east  of  Seville;  this  water  is  cairied  by  a  tuiniel  aljout  2  miles  in  length  under  the  town 
of  Alcala;  it  is  then  carried  in  a  covered  conduit  to  within  a  short  distance  of  Seville,  and  from 
thence  by  an  aqueduct  made  by  the  old  Moors.    The  water  is  excellent. 

An  English  company  has  qviite  lately  erected  engines  at  Alcala,  l^y  means  of  which  they 
pump  up  to  a  covered  reservoir  above  the  town  the  water  from  two  other  springs  situated  also 
at  Alcala,  but  on  the  opposite  side  of  the  river  Guadaira.  which  flows  past  the  town.  This 
water  is  carried  from  the  reservoir  into  the  town  by  iron  jiipes,  and  distributed  under  consider- 
able pressure;  in  character  it  is  pure  and  excellent;  the  springs  rise  from  tlie  l)ase  of  the  sand- 
stone at  a  short  distance  from  the  engine  house,  and  are  carried  across  the  river  by  an  iron 
pipe.  The  cholera  broke  out  in  Granada  on  July  14,  1885,  but  already  on  June  14  of  the  same 
year  the  authorities  of  Seville,  by  way  of  prevision,  had  prohibited  the  use  of  any  water  from 
the  river,  either  for  dietetic  or  other  jjurposes;  had  authorized  the  English  company  to  lay  a 
temporary  pipe  across  the  bridge  which  connected  the  city  with  the  Triana  suburb,  and  had 
opened  a  number  of  free  tsijis  from  which  the  inhabitants  of  this  suburb  could  draw  the  new 
water. 

The  old  Moorish  supply  was  scarcely  suscei^tible  of  contamination,  as  the  conduit  was 
covered  for  the  greater  part  of  the  way,  and  where  it  ran  over  the  aqueduct  no  one  but  the 
municipal  guards  had  ever  been  allowed  to  pass;  guards,  however,  were  stationed  day  and 

*  It  is  very  probable  that  cholera  did  not  exist  in  Toledo  nntil  after  the  epidemic  began  in  Jativa  diu-ing  the 
spring  of  1885,  although  this  belief  had  been  somewhat  prevalent. 
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night  at  the  springs  from  which  the  English  company  derived  their  water,  and  no  one  was 
alh)we(l  to  approach  them  without  permission. 

The  cholera  raged  fearfully  in  Granada  during  the  months  of  July,  August,  and  Septem- 
ber; it  descended  the  river  Genii,  which  runs  through  Granada,  and  attacked  the  towns  of 
Herera,  Ecija,  and  others  in  the  province  of  Seville.  It  broke  out  also  at  Cordova  and  other 
towns  on  the  Guadalquivir,  of  which  the  Genii  is  an  affluent,  and  it  broke  out  in  Palma, 
Utrera,  Puerto  Real,  Puerto  Santa  Maria,  and  Cadiz,  forming  a  circle  around  Seville,  but  the 
city  itself  escaped  almost  completely.  Toward  the  end  of  September  9  cases  occurred  in 
one  ^quarter  of  the  city,  of  which  7  were  fatal,  but  the  disease  did  not  spread;  none  of  the 
five  diouses  in  which  these  cases  occurred  were  connected  on  to  the  water  supply,  and  it  is 
possible  that  tliey  may  have  used  well  or  river  water,  although  it  is  npt  known.  J^rez,  which 
lies  about  half  way  between  Sevilla  and  Cadiz,  and  close  to  the  town  of  Puerto  Santa  Maria, 
which  was  attacked  by  cholera,  esca^^ed  also  from  the  disease.  This  town  jDossesses  a  very 
excellent  water  supply,  brought  down  some  few  years  ago  from  a  spring  in  the  mountains  by 
a  native  company  at  a  cost  of  £300,000. 

Malaga  has  a  population  of  115,882.  This  city  is  in  even  a  worse  sanitary  condition  than 
Seville  as  regards  its  drainage,  and  a  great  deal  worse  as  regards  its  cleanliness.  In  the  old 
portion  of  the  town  the  streets  are  narrow,  unventilated,  and  intolerably  filthy;  the  climate  in 
summer  is  almost  tropical. 

It  is  difficult  to  obtain  reliable  data  as  to  the  cases  of  cholera  in  Malaga,  as  attempts  were 
made  to  prove  that  no  real  cholera  existed  in  Malaga,  but  there  can  be  no  doubt  but  that  from 
June  to  September  the  cholera  did  exist,  and  it  is  probable  that  during  the  whole  of  the  sum- 
mer there  occurred  some  200  or  300  real  cases  of  Asiatic  cholera.  But  the-  disease  never 
became  epidemic,  although  to  all  appearances  the  city  offered  a  most  excellent  medium  for 
the  propagation  of  the  disease,  and  on  all  former  visitations  had  suffered  verj^  severely. 
But  Malaga,  during  the  last  few  years,  has  been  provided  with  an  excellent  water  supply 
drawn  from  some  springs  situated  at  Torremolinas,  on  the  coast  to  the  westward  of  the  city, 
and  piped  from  thence  into  the  city,  and  although  the  precautions  adopted  were  not  so  com- 
plete as  those  at  Seville,  yet  a  more  or  less  successful  attempt  was  made  to  prevent  the  use  of 
any  other  water  than  that  brought  from  Torremolinas. 

We  have  now  examined  the  case  of  the  few  towns  in  Spain  that  possess  a  i^ure  supply  of 
water  drawn  from  springs  not  liable  to  any  specific  contamination,  and  we  have  seen  that  in 
all  cases  where  such  a  supply  existed,  the  cholera,  although  present  in  all  of  them,  never  made 
any  headway  or  became  truly  epidemic,  although  in  every  case,  except  that  of  Madrid,  there 
was  no  proper  drainage,  and  the  sanitary  conditions  were  in  many  cases  as  bad  as  they  could  be. 

Let  us  now  look  on  the  other  side  of  the  picture.  We  will  commence  with  Granada  — 
population,  70,005.  As  regards  the  sanitary  arrangements,  this  city  is  on  par  with  Malaga; 
about  one-tenth  of  the  town  is  drained,  but  the  sewers  are  of  a  very  inferior  class.  The  city 
is  supplied  with  water  by  canals  derived  from  the  Genii  and  Darro,  the  two  rivers  which  serve 
to  irrigate  the  magnificent  plain  which  spreads  around  it.  A  small  portion  is  supplied  from  a 
spring  called  La  Fuente  Grande  de  Alfacar.  The  canals  are  uncovered  and  exposed  to  all  kinds 
of  contamination. 

Through  the  streets  the  water  is  conducted  in  earthenware  pipes,  after  the  style  of  the 
Moors;  many  of  the  pipes  are  the  original  ones  put  down  by  these  i^eople  before  the  conquest  of 
the  city  by  Ferdinand  and  Isabella.  The  cholera  broke  out  aboxit  the  middle  of  July.  It  is 
supposed  to  have  first  been  brought  in  by  some  laborers  who  had  arrived  from  Murcia,  where 
the  cholera  was  raging.  It  spread  with  frightful  rapidity,  and  by  the  middle  of  August  the 
official  number  of  cases  reported  was  over  450  per  day.  It  died  out,  or  rather  wore  itself  out, 
about  the  middle  of  September.  The  total  official  returns  give  a  total  of  6,471  cases,  and  5,093 
deaths,  but  in  the  city  itself  these  returns  are  said  to  be  much  underestimated;  some,  indeed, 
say  the  numbers  should  be  doubled.  * 

No  attempt  was  made,  as  was  done  at  Toledo  with  such  excellent  results,  to  suppress  the 
old  water  supply,  and  the  epidemic  took  in  a  short  time  such  alarming  proportions  that  the  local 
authorities  were  comiJletely  paralyzed.    It  was  difficult  to  carry  on  the  interment  of  the  bodies, 
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and  at  one  time  from  400  to  500  corpses  were  lying  piled  up  in  the  cemetery  awaiting  inter- 
ment. 

The  course  of  the  cholera  may  be  followed  down  the  rivers  Darro  and  Genii,  the  infected 
waters  carrying  death  wherever  they  were  used  for  drinking  piii-poses. 

Miircia  —  population,  91,805  —  from  which  the  cholera  was  imported  into  Granada,  suffered 
heavily  also.  It  was  carried  into  the  plains  of  Murcia  by  the  waters  of  the  river  Segura,  from 
the  baths  of  Archena,  and  it  was  imported  into  Archena  by  some  invalid  soldiers,  who  were 
sent  to  the  baths  from  the  infected  districts  around  Valencia.  The  plain  of  Murcia  is  irrigated 
by  the  waters  of  the  Segura,  and  the  disease  commenced  in  this  district  with  the  death  of  a 
laborer  who  had  drunk  the  water  of  one  of  the  irrigation  canals.  The  inhabitants  of  Mur- 
cia and  of  the  plain  use  principally  water  from  the  irrigation  canals  or  from  the  river;  this 
water  is  usually  stored  in  large  jars  similar  to  those  which  held  Ali  Baba  and  his  forty  thieves, 
and  among  well-to-do  people  it  is  customary  to  keep  a  year's  siipply  on  hand;  that  is  to  say,  the 
water  is  allowed  to  repose  for  one  year,  before  use,  in  a  reservoir  or  aJjihe,  constructed  on 
purpose,  or  in  some  of  those  large  jars  sunk  up  to  their  necks  in  the  ground;  by  this  means  it 
becomes  perfectly  clear,  cool,  and  palatable.  The  poorer  classes  are,  as  a  matter  of  course,  not 
able  to  take  these  precautions,  and  have  to  drink  the  water  from  the  canals,  or  after  a  few 
days'  repose  only. 

The  epidemic  raged  principally  amongst  the  little  cottages  scattered  thickly  over  the  plaiii, 
or  garden,  as  it  is  called,  but  the  disease  never  developed  itself  in  Murcia  as  it  did  in  Granada, 
and  the  city  itself  escaped  better  than  might  have  been  expected.  May  this  not  be  attributed 
to  the  fact  that  the  greater  part  of  the  people  in  the  city  were  drinking  water  collected  in  the 
foregoing  year,  before  the  cliolera  had  apx)eared  at  the  sources  of  their  water  supply?  And  if 
this  be  so,  may  we  not  anticipate  a  fresh  outbreak  this  year,  if  the  choleraic  poison  or  germs  are 
capable  of  outliving  a  year's  repose  and  darkness? 

In  reference  to  water  supply  and  cholera,  no  case  is  so  instructive  as  that  of  Valencia. 
This  city  is  fairly  well  drained,  as  drainage  goes  in  Spain,  and  as  regards  cleanliness  is  cer- 
tainly in  a  better  situation  than  Malaga  or  Granada.  The  water  supply  is  derived  from  the 
river  Turia:  it  is  taken  from  the  river  near  the  town  of  Manises,  about  miles  above  Valen- 
cia; it  is  passed  through  sand  filters  situated  between  Manises  and  Mislata,  and  is  stored  in  a 
covered  reservoir,  from  whence  it  is  conducted  by  iron  pipes,  a  distance  of  aboiit  1^  miles,  into 
the  city. 

In  one  of  the  interesting  letters  written  by  the  special  correspondent  of  the  Times,  during 
his  tour  of  inspection  of  the  cholera  districts,  a  very  clear  description  is  given  of  the  track 
taken  by  the  cholera  from  its  starting  i^oint  in  Alicante,  where  it  had  broken  out  at  the  latter 
end  of  1884,  to  Valencia  in  1885.  During  the  coiirse  of  the  year  1884  the  disease  had  crossed 
the  frontier  of  the  provinces  of  Alicante  and  Valencia,  and  established  itself  in  Jritiva,*  a 
somewhat  important  town,  situated  on  one  of  the  affluents  of  the  Jiicar — this  and  the  Turia 
being  the  two  rivers  whose  waters  are  used  for  the  irrigation  of  the  wonderful  "  Huerta,"  or 
Garden  of  Valencia.  During  the  winter  the  disease  lay  dormant,  but  it  broke  out  in  the 
spring  of  1885,  and  traveled  rapidly  down  the  river  to  Alcira,  attacking  the  various  towns 
situated  on  the  river  itself,  or  on  the  canals  derived  from  it. 

The  epidemic  was  severe  at  Alcira,  but  as  the  Times  correspondent  suggestively  remarked, 
it  ceased  as  soon  as  the  inhabitants  gave  up  drinking  river-water  and  took  their  sui)i)ly  from 
a  spring  situated  at  a  considerable  distance  from  the  town.  From  Alcira  it  traveled  across  the 
net-work  of  canals  till  it  reached  the  river  Turia.  The  Times  correspondent  says:  "It  came 
very  near  Valencia,  and  yet  never  touched  the  capital  till  it  had  worked  right  around." 

At  last,  in  the  middle  of  May,  having  crossed  the  water  supply  of  the  city  and  thoroughly 
infected  the  river,  it  attacked  the  city  right  royally,  and  by  the  end  of  June  the  number  of 
cases  had  risen  to  700  daily,  out  of  a  population  of  143,801.  The  disease  died  out  in  September, 
having,  according  to  the  official  accounts,  attacked,  during  the  four  months,  4,234  peoj^le. 

We  will  nowtiirn  to  Saragossa.  Saragossa,  the  capital  of  the  ancient  kingdom  of  Aragon, 
is  situated  on  the  right  bank  of  the  river  Ebro;  it  contains  84,575  inhabitants,  and  is  an  impor- 

*  Cholera  did  not  appear  at  Jativa  until  the  spring  of  1885.  It  dragged  its  slow  course  tlu-ough  the  winter  of 
1884-'85  in  the  vicinity  of  Gandia,  in  the  Province  of  Valencia,  and  was  carried  from  Gandia  to  Jativa  in  the  spring. 
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tant  city.  Like  most  Spanish,  towns  and  cities  it  has  no  sewers;  fecal  matter  is  collected,  as 
in  Seville,  in  cess-pools,  which  are  periodically  emptied. 

Its  principal  water  supply  is  derived  from  the  canal  de  Aragon,  which  in  its  turn  draws 
its  supply  from  the  Ebro,  near  Tudela.  Tliis  canal  was  intended  principally  for  navigation, 
and  is  now  used  for  this  purpose,  as  also  for  irrigation.  It  passes  at  a  short  distance  above 
Saragossa,  and  the  town  supply,  after  being  drawn  from  the  canal,  is  stored  in  reservoirs,  and, 
after  depositing  its  mud,  is  then  passed  througli  charcoal  filters.  Some  of  the  inhabitants  of 
the  city  drank  the  water  from  an  irrigation  canal  taken  from  the  river  Jalon;  some  used  the 
waters  of  the  Ebro,  which  flows  close  j)ast  the  old  walls  of  the  city. 

The  disease  broke  out  in  Saragossa  shortly  after  the  middle  of  July,  and  the  number  of 
cases  during  the  time  the  epidemic  raged  was  close  upon  10,000.  The  proportion  of  deaths  was 
small,  thanks  to  the  heroic  and  energetic  conduct  of  the  authorities  and  the  people.  Some- 
time before  the  commencement  of  the  disease  in  the  city,  a  number  of  small  towns  on  the  banks 
of  the  Ebro  and  the  Jalon  had  been  attacked  by  the  cholera;  there  Avas  therefore  amj^le  oppor- 
tunity for  the  infection  of  the  water  supply.  Against  such  contamination  the  only  protective 
measure  as  regards  the  general  supply  was  the  filtration  through  charcoal;  as  regards  the  Jalon 
water,  there  was  no  protection.  This  source  of  supply  was,  however,  ultimately  stopped  by 
the  authorities,  who  prevented  the  water  reaching  the  city,  with  a  notable  result  as  regarded 
the  decrease  of  the  epidemic  in  the  quarter  served  by  them. 

It  would  be  interesting  to  follow  out  still  further  the  line  of  inquiry  I  have  adopted,  but 
the  examination  would  be  too  prolix  for  the  present  purpose.  The  cases  I  have  presented  are 
typical  ones;  they  might  be  increased  ad  lihitum,  but  I  think  they  are  sufficient  for  my  purpose. 
From  an  examination  of  them  it  would  appear  as  though,  in  the  case  of  cholera,  drainage  and 
sewage  are  secondary  subjects,  the  primary  one  being  the  water  supply.  We  have  seen  that 
the  cities  of  Toledo,  Seville,  and  Malaga,  although  in  bad  condition  as  regards  their  sewer- 
age and  general  sanitary  arrangements,  yet  escaped  from  any  serious  attack  of  cholera,  whilst 
Murcia,  Valencia,  and  Saragossa  suffered  most  severely,  although  in  their  case  the  sanitary 
arrangements  were  certainly  not  worse,  but  if  anything  better,  tlian  the  three  former  cities. 
But  in  the  case  of  the  three  first-named  cities  each  one  enjoyed  a  supply  of  water  drawn  from 
springs  situated  at  a  distance  from  the  city,  and  carefully  watched  and  guarded  to  prevent  any 
contamination,  and  the  exclusive  iise  of  this  water  was  rendered  imperative  by  the  authorities. 

In  the  case  of  Valencia,  Saragossa,  and  Murcia,  we  have  a  supply  draAvn  from  rivers  subject 
to  contamination  from  various  sources,  against  which  the  only  protection  was  that  furnished 
by  the  doubtful  process  of  filtration. 

There  can  be  no  doubt  that  the  cholera  attacks  in  preference  those  who  live  under  unsani- 
tary conditions,  and  whose  habit  of  body  is  by  this  means  prepared  to  receive  the  germs  of  any 
disease  that  may  be  jirevalent. 

There  is  no  doubt  that  the  virus  can  be  conveyed  about  from  one  place  to  another,  like 
small-pox,  typhus,  and  various  other  diseases,  either  by  clothes  or  in  the  human  body,  and 
where  it  finds  a  proper  medium  it  will  develop  itself  and  extend;  but  like  these  other  diseases, 
it  can  in  these  conditions  be  isolated,  fought,  and  conquered,  but  without  doubt  the  medium 
par  excellence  for  the  spread  of  cholera  poison  is  water,  and  more  particularly  so  when  water 
so  infected  is  used  for  dietetic  purposes.  When  it  gets  possession  of  the  water  supply  of  a 
city,  no  bounds  can  restrain  it;  there  is  but  one  resource,  and  that  is  the  cutting  off  of  the  water. 

We  do  not  yet  know  in  what  the  choleraic  poison  conists;  it  is,  in  all  probability,  a  micro- 
organism of  some  sort  which  is  capable  of  very  rapid  development  in  water,  but  it  can  not  be 
yet  said  what  is  the  particular  micro-organism  which  produces  cholera.  The  "  comma-bacil- 
lus "of  Koch  has  not  been  accepted  by  scientific  authorities;  on  the  contrary,  very  high 
ones  deny  altogether  its  identity  with  cholera,  and  assert  that  it  is  to  be  found  in  the  mouth 
of  every  healthy  i^erson.  *    Whatever  the  specific  germ  may  be,  it  is  at  least  doubtful  whether 

*This  author  has  committed  the  common  en-or  of  that  date  of  assuming  that  common  curved  baciUi,  closely 
resembling  inform  the  comma  bacillus  of  Koch,  and  found  to  be  rather  widely  distributed,  were  identical  with 
the  latter,  an  assumption  which  even  the  original  promulgators  thereof  were  subsequently  forced  to  abandon,  as 
is  shown  later  in  this  report. 
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any  filtration  will  intercept  it;  from  the  experience  obtained  at  Valencia  and  Saragossa  it 
appears  evident  that  neither  sand  nor  charcoal  will  do  so. 

In  a  paper  read  recently  at  the  Institute  of  Civil  Engineers,  Dr.  Percy  Frankland  asserts 
that  the  London  water  companies  do,  at  the  present  moment,  eliminate  96  per  cent,  of  all  the 
micro-organism  in  the  Thames  water  by  simple  filtration  through  3  feet  of  fine  sand.  This 
may  be  so,  but  it  is  equally  certain  that  filtration  throiigh  sand,  even  at  a  slow  speed  indeed, 
will  not  eliminate  the  minute  particles  suspended  in  waters  of  a  deltaic  character,  and  which 
give  such  water  its  j^eculiar  color.  If  sand  is  incapable  of  interce^jting  these  particles,  it 
may  also  be  incapable  of  intercepting  the  specific  germs  or  poison  that  produce  cholera  in  the 
human  body.* 

Filtration  is,  at  tlie  best,  but  a  doubtful  proceeding  for  the  purification  of  water.  It  is 
impossible  to  control  effectually  the  speed  of  tlie  filters;  they  vary  at  every  moment,  and 
although  a  mean  term  may  be  arrived  at  by  taking  the  area  of  filter  beds  and  the  volume  of 
water  filtered  in  the  twenty-four  hours,  yet  this  really  affords  no  reliable  guide  as  to  the  actual 
speed  at  which  the  water  has  passed  the  filters.  It  is  probable,  nay,  almost  certain,  that  out 
of  a  given  quantity  of  water,  no  two  gallons  have  passed  at  the  same  speed,  and  it  is  jjossible 
and  probable  that  one-half  of  the  total  vohnue  may  have  passed  the  filter  at  double  or  treble 
the  speed  of  the  rest,  f 

To  insiTre  immunity  from  contamination,  tlie  only  real  and  practical  method  appears  to  be 
that  of  capturing  the  water  at  a  pure  source  and  conducting  and  delivering  it  in  such  a  way  as 
to  render  it  imi^ossible  that  any  specific  germ  or  poison  should  have  obtained  access  to  it.  In 
the  matter  of  cholera,  for  instance,  with  the  experience  of  Valencia  and  Saragossa  before  us, 
one  can  not  feel  any  confidence  in  water  which  is  taken  from  a  river  liable  to  so  many  sources 
of  contamination  as  is  the  Thames,  and  it  is  at  least  doubtful  whether  any  system  of  filtration 
would  be  capal)le  of  eliminating  cholera  poison  from  such  waters.  It  is  extremely  probable 
that  simple  filtration  through  sand  will  not  do  it. 

In  some  of  the  larger  towns  there  are  public  Avater-works,  but  it  is  rare  that  the  water 
supplied  by  these  is  of  an  excellent  quality.  The  water  is  subject  to  contaminations  in  its 
course  from  the  source  to  the  point  of  final  distribution  frequently  in  the  same  manner  as  that 
above  described  when  speaking  of  the  public  water  of  the  city  of  Palermo.  The  rule  is  that 
the  water  is  introduced  into  the  town  and  often  distributed  even  there  by  means  of  open  water 
trenches  through  which  the  water  flows  slowly  by  the  force  of  gravity.  This  is  particularly 
the  case  in  the  city  of  Granada  which  for  a  time  during  the  last  epidemic  so  frightfully  sufi^ered 
from  cholera.  In  that  city  the  large  water  jars  already  mentioned  are  in  use  by  many  of  the 
upper  classes  of  the  inhabitants  for  the  storage  of  water.  Many  of  the  towns  best  supplied 
with  public  water  in  Southern  Si:)ain  owe  their  supply  to  works  biiilt  either  by  the  Romans  or 
the  Moors  at  the  time  of  their  dominion  in  Spain.  The  city  of  Seville  is  abundantly  sup- 
plied with  water  of  an  excellent  quality  from  springs  a  number  of  miles  from  the  city.  The 
water  is  brought  to  the  town  in  aqueducts  built  by  the  Romans,  which  are  even  at  present  in 
a  fair  state  of  preservation.  The  chief  fault  to  be  noted  concerning  the  water  supply  of  Seville 
is  that  the  aqueducts  are  uncovered  throughout  most  of  their  course  and  the  distribution  of 
the  water  furnished  by  them  is  made  throughout  the  town  by  means  of  gravity  alone.  The 
old  Roman  water  supply  of  Seville  is  supplemented  by  water- works  under  the  direction  of  an 
English  company.  The  water  supplied  by  this  company  is  also  of  a  fair  quality  and  is  dis- 
tributed throughout  the  town  by  iron  pipes,  under  considerable  pressure.  Besides  these  public 
water  su^jplies,  there  are  a  certain  number  of  private  wells  which  are  more  or  less  extensively 
used  by  the  neighboring  inhabitants. 

*Again  this  autlior  is  in  error.  Tlie  city  of  Calcutta  is  located  on  tlie  river  Hoogley,  one  of  the  delta  outlets 
of  the  Ganges.  The  muddy  water  of  this  river  becomes  perfectly  limpid  after  filtration  through  the  sand  beds  of 
the  public  water  works  of  that  oriental  city. 

fThe  practical  experience  of  sOme  sixty  cities  in  England  and  on  the  continent  of  Europe,  among  them 
London  and  Berlin,  demonstrate  amply  the  efficiency  of  filtration  through  sand  beds  as  a  means  of  purification  of 
water  originally  bad. 
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DRAINAGE. 

The  next  subject  wliicli  I  will  discuss  is  that  of  drainage,  both  public  and  private.  In  the 
great  majority  of  Spanish  towns,  and,  in  fact,  in  nearly  all  of  tlie  smaller  villages,  there  is  an 
entire  absence  of  any  artificial  system  of  drainage;  the  sole  means  of  the  disposal  of  the  natural 
accumulations  in  the  streets  is  the  downfall  of  rain  and  the  flow  of  the  surface  water  down 
natural  declivities  of  the  siirface  of  the  ground.  In  some  of  the  more  advanced  smaller  towns 
the  raimicipality  makes  some,  usually  inadequate,  provision  for  the  removal  of  filth  from  the 
streets  by  manual  labor,  and  these  efforts  are  sometimes  to  a  considerable  extent  aided  by  the 
desire  of  the  agricultural  portion  of  the  inhabitants  to  obtain,  without  purchase,  manure  for  the 
enrichment  of  their  fields.  In  most  of  the  smaller  towns  and  villages  there  is  no  such  thing 
as  household  drainage,  the  houses  not  even  being  provided  with  a  cloaca  negra,  the  excre- 
ment and  all  other  household  filth  being  almost  universally  allowed  to  accumulate  in  the  courts 
and  u]3on  the  unpaved  ground  floors  of  the  dwellings  of  the  poorer  classes,  these  accumulations 
being  customarily  removed  only  once  or  twice  a  year  and  transported  to  the  fields  for  the  pur- 
poses of  fertilization.  In  Spain  the  abominable  practice  of  throwing  the  night-soil  from  the 
windows  iuto  the  streets  is  even  more  extensive  than  it  is  in  Italy  and  France. 

In  some  of  the  larger  towns  and  cities  the  existence  of  sinks  or  cloacas  negras  under  the 
entrance  halls  of  the  larger  dwellings,  and  in  part  also  under  the  pavement  of  the  street,  is  the 
only  provision  which  is  made  for  the  collection  of  the  household  sewage. 

In  speaking  of  the  dangers  of  the  contamination  of  drinking  water  stored  in  large  sunken 
terra-cotta  water  jars,  I  have  already  alluded  to  the  faulty  construction  of  these  cloacas  negras. 
When  they  exist  they  serve  as  a  reservoir  not  only  for  the  kitchen  slops  and  materials  from  the 
water-closets,  but  also  sometimes  as  a  receptacle  for  the  rain-water  from  the  roof.  This  latter 
service  is,  however,  usual  only  when  the  cloaca  is  in  connection  Avith  the  street  gutter  or  the 
public  sewer  by  means  of  an  overflow  pipe.  These  cloacas  are  emptied  as  a  rule  not  oftener 
than  once  in  several  years,  unless  there  is  a  demand  by  the  agriculturists  for  the  matei'ial  con- 
tained in  them,  as  a  mamire.  The  man-hole  through  which  the  contents  of  these  sinks  are  to 
be  removed  is,  in  most  instances,  in  the  floor  of  the  hallway,  just  inside  the  street  doorway, 
and  it  is  the  rule  that  it  is  badly  closed  by  an  imx^erfectly  fitting  stone  flag,  which  is  usually 
furnished  with  a  ring  for  its  convenient  removal.  So  that  the  air  of  the  hall,  and  of  the  cham- 
bers communicating  with  it,  is  very  constantly  poisoned  by  emanations  from  the  decomposing 
matter  contained  within.  In  many  of  the  towns,  and  indeed  in  some  of  the  larger  cities  of 
Spain,  the  man-holes  of  these  household  sinks  are  upon  the  sidewalks  of  the  public  street,  and 
the  sensibilities  of  the  traveler  are  constantly  shocked  in  his  meanderings  through  the  city  in 
search  of  objects  of  interest  by  the  horrible  odors  which  render  the  street  almost  impassable 
while  the  rotting  contents  of  the  cloaca  are  being  removed  before  his  eyes  and  under  his  nose, 
the  chosen  time  generally  being  the  middle  of'  the  day.  Even  in  the  streets  of  the  attractive 
city  of  Seville  this  is  a  most  common  sight.  ' 

In  houses  where  there  is  a  cloaca  there  is  usually  also  a  system  of  water-closets,  and 
whether  the  dwelling  is  the  abode  of  a  single  family  or  a  number  of  families,  each  of  which 
occtipies  a  story  of  the  house,  the  almost  universal  plan  of  construction  of  the  building  locates 
the  water-closet  in  one  corner  of  the  kitchen.  In  these  cases  the  water-closet  does  not  consti- 
tute a  separate  room,  but  is  simply  walled  off  from  the  rest  of  the  kitchen  by  a  partition  which 
rises  only  a  little  higher  than  the  head,  the  air  of  the  water-closet  and  that  of  the  kitchen  hav- 
ing free  circulation  over  the  top  of  the  partition.  As  the  water-closets  are  located  one  above 
the  other  in  the  various  stories  in  the  liouse,  there  is  a  main  drainage  pipe  just  on  the  outside 
of  the  house  wall,  commonly  on  the  face  toward  the  interior  court,  running  from  the  top  to 
the  bottom  of  the  dwelling,  and  terminating  below  in  tlie  cloaca.  The  water-closets  of  the 
difllerent  stories  communicate  with  the  main  vertical  drain  by  means  of  pipes  leading  from  the 
pan  in  the  closet,  and  at  the  same  time  there  is  no  possible  means  of  adequately  flushing  them. 
Furthermore,  the  kitchen, table  very  commonly  adjoins  the  partition  of  the  water-closet,  and 
the  little  sink  attached'to  it  for  the  collection  of  the  refuse  water  commonly  at  one  end  of  the 
table  connects  with  the  pan  of  the  water-closet  by  means  of  a  short  pipe.  It  is  safe  to  say  that 
not  once  in  a  thousand  times  is  such  a  thing  as  a  trap  in  these  pipes  known. 
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While  discussing  the  sanitary  condition  of  the  Italians,  I  spoke  of  the  means  provided  in 
many  of  the  larger  houses  for  the  drawing  of  water  by  means  of  buckets  raised  from  the  well 
to  the  top  of  the  house.  This  same  arrangement  usually  exists  in  Spain  in  the  houses  provided 
with  doacas,  and  as  the  water  thus  drawn  is  most  frequently  needed  for  use  in  the  kitchen,  it 
is  under  or  by  the  side  of  this  portion  of  the  house  that  the  water-well  is  located.  It  can  thus 
be  seen  that  it  is  in  dangerous  proximity  either  to  the  cloaca  or  to  the  main  vertical  drainage 
Ijipe,  already  alluded  to,  which  leads  into  the  latter.  These  vertical  drainage  pipes  are  frequently 
seen  to  be  in  a  leaky  condition,  and  the  more  fluid  part  of  the  matter  which  they  lead  off  finds 
its  way  down  along  the  exterior  of  the  pipe  and  the  wall  of  the  house,  and  finally  even  drips 
almost  directly  along  the  wall  into  the  well.  In  fact  the  contamination  of  the  well-water  in 
these  cases  is  such  a  commonly  recognized  fact  that  it  is  a  rare  thing  to  find  an  inhabitant  of , 
one  of  these  houses  who  will  admit  that  this  well-water  is  used  for  drinking  purjjoses,  insist- 
ing as  a  rule  that  it  is  solely  employed  for  other  domestic  uses,  such  as  cleaning  the  floors,  dish- 
washing, etc. 

I  have  already  said  that  in  the  great  majority  of  Spanish  towns  there  is  no  public  provision 
for  the  disposal  of  surface  sewage.  In  comparatively  few  towns,  mainly  of  the  larger  size, 
and  in  the  cities,  is  there  a  so-called  system  of  underground  sewers.  In  some  of  the  cities, 
where  a  svstem  of  underground  sewers  is  most  extensive,  they  are  in  the  main  the  identical 
ones  which  were  constructed  by  the  Romans  or  by  the  Moors,  and  so  little  attention  has  been 
paid  to  their  condition  for  generations,  and  even  centuries,  that  it  is  not  seldom  that  the  town 
authorities  possess  no  chart  or  other  record  of  their  location.  The  consequence  is,  very  nat- 
urally, that  even  where  the  sewers  do  exist  they  are  in  a  most  imperfect  state.  They  are,  in 
the  first  place,  badly  formed,  imperfectly  walled,  not  properly  slanted  and  greatly  if  not  alto- 
gether obstructed.  This  description  of  the  state  of  the  public  sewers  in  Spanish  towns, 
where  they  exist,  applied  to  every  one  tliat  I  have  visited,  witli  the  exception  of  Madrid.  It  is, 
therefore,  extremely  probable  that  the  existance  of  underground  sewers  in  such  condition 
constitiTtes  a  menace  to  public  health  rather  than  a  benefit. 

These  public  sewers,  where  they  existed,  were  intended  mainly  for  the  disposal  of  the  surface 
water  and  the  drainage  of  the  streets,  including  the  rain-water  which  is  collected  from  the 
roofs  of  the  houses.  There  are  very  many  towns  and  even  cities  where  the  connection  Ijetween 
the  cloacas  and  the  street  sewers,  Avhere  the  latter  exist,  is  the  exception  rather  than  the  rule. 
The  destination  of  the  contents  of  the  imblic  sewers,  when  they  are  discharged  at  all,  is  usually 
the  public  streams,  rivers,  and  irrigation  canals. 


CHOLERA  IN  ITS  RELATION  TO  MODES  OF  EXTENSION,  NATIVE  CUSTOMS,  HYGIENE,  PRO- 
PHYLAXIS, ETC.,  IN  SPAIN. 

The  writer  caused  to  be .  printed  a  circular  of  interrogatories  relating  to  the  subject  of 
cholera,  and  distributed  it  to  some  2,500  physicians  in  the  Spanish  cities  and  towns  whicli 
had  been  afliicted  with  cholera.  Thanks  to  the  courtesy  and  interest  of  the  Sjianisli  physi- 
cians, a  large  numl^er  of  replies  were  received.  *  The  following  is  the  translated  form  of  tliat 
circiilar: 

INTERROGATORIES  CONCERNING  THE  RECENT  CHOLERA  EPIDEMIC    IN    THE   CITY   OR  VILLAGE 

OF   ,  IN  THE  PROVINCE  OP   . 

? 

It  is  desired,  in  order  to  avoid  useless  repetitions,  that  the  reply  given  to  ^ach  specific 
question  l)e  accompanied  by  the  corresponding  number  of  the  interrogatory.  Especial  atten- 
tion is  invited  to  questions  No.  1,  2,  5,  G,  7,  8,  11,  15,  18,  10.  If  it  is  impossible  to  reply  to  all 
of  the  questions,  please  respond  to  t^iose  which  you  can  conveniently. 

(1)  If  your  town  has  been  attacked  by  cholera  during  the  last  epidemic,  when  and  how 
was  the  disease  introduced  ? 

(2)  When  and  how  did  the  cholera  spread  and  become  epidemic? 

(3)  Was  the  propagation  of  the  disease  rapid  or  gradual? 

*As  already  related,  similar  circulars  were  also  addressed  to  the  physicians  in  the  afflicted  cities  and  towns  of 
France,  but  through  lack  of  courtesy  or  of  sufficient  scientific  interest  these  communications  were  as  a  rule  ignored. 
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(4)  Was  tlie  cholera  propagated  from  one  or  from  several  centers  of  infection?  What 
was  the  location  of  these  centers? 

(5)  What  measures  were  adopted  and  put  into  execntion  to  x>i'event  tlie  introduction  of 
the  disease  in  the  town? 

(6)  What  measures  were  adopted  and  enforced  in  order  to  prevent  the  first  cases  from  pro- 
ducing an  e]pidemic?  What  restrictive  measures  were  adopted  and  enforced  after  the  develop- 
ment of  the  epidemic  began?    At  what  date  were  the  measures  enforced? 

(7)  State  the  character  of  the  public  supply  of  drinking  water.  By  what  means  is  this 
drinking  water  conducted  into  the  town  and  distributed  there?  What  per  cent,  of  houses  are 
supplied  with  this  drinking  water?  Are  the  upper  stories  supplied  with  this  water?  What 
other  kind  of  drinking  water  is  there? 

(8)  If  there  are  villages  or  cities  sitiiated  along  the  course  of  the  stream  which  supplies 
your  town  with  drinking  water,  up-stream  from  the  point  where  that  water  is  taken,  were 
those  villages  visited  by  cholera  or  not?  In  the  affirmative  case,  at  what  date  and  to  what 
extent?  What  were  the  names  of  these  villages,  and  how  far  distant  from  the  point  where  the 
drinking  water  was  obtained?  What  was  the  rapidity  of  the  current  during  the  prevalence 
of  the  epidemic? 

(9)  Whence  does  the  water  proceed  which  is  used  for  irrigation?  Does  it  flow  from  other 
villages  before  reaching  yours?  If  so,  were  they  invaded  by  cholera,  and  at  what  date  and  to 
what  extent?    What  is  the  distance  by  the  ii'rigation  canal  to  said  villages? 

(10)  What  was  the  character  and  extent  of  public  sewerage  of  your  town,  and  what  the 
nature  of  household  drainage?    What  connection  existed  between  the  two? 

(11)  What  relation  existed  in  your  town  between  the  introduction  and  proi)agation  of  the 
cholera  and  the  supply  of  drinking  water?  What  relation  had  the  cholera  with  the  jjublic 
and  private  sewerage? 

(13)  What  parts  of  your  town  suffered  most  from  cholera?  What  was  the  condition  of 
the  inhabitants  of  those  parts,  and  what  was  the  state  of  the  sewerage  in  the  same,  as  com- 
pared with  other  parts  of  the  town  less  attacked? 

(13)  What  were  the  meteorological,  hygienic,  and  telluric  conditions  of  your  town  before, 
during,  and  after  the  epidemic?  (This  question  embraces  the  nature  of  the  soil  and  subsoil, 
its  moisture  and  dryness,  the  state  of  vegetation,  etc.) 

(14)  What  was  the  daily  progress  and  number  of  the  attacks  and  deaths  by  cholera  in 
your  town? 

(15)  What  appreciable  influence  did  the  preventive  measures  above  mentioned  have  upon 
the  course  of  the  epidemic? 

(16)  What  are  the  other  diseases  common  in  your  locality  which  so  resemble  cholera  that 
at  the  beginning  it  is  difficult  to  distinguisli-between  them? 

(17)  What  treatment  has  proved  most  efficacious  in  combating  the  cholera? 

(18)  If  anti-choleraic  inoculations  have  been  practiced  in  your  town,  what  were  the  names 
of  the  operators,  method  of  operating,  and  the  dates  of  the  inoculations?  Were  the  inocula- 
tions as  a  general  rule  practiced  among  that  class  and  that  ward  which  have  suffered  most 
from  the  cholera?  What  are  the  facts  and  statistics,  of  which  you  have  personal  knowledge, 
respecting  the  harmlessness  or  danger  and  the  utility  or  inutility  of  the  procedure  of  Ferriin? 

(19)  What  number  of  individuals  have  been,  according  to  your  personal  knowledge, 
attacked  by  cholera  twice  or  three  times  during  the  same  epidemic?  If  you  have  knowledge 
of  such  cases  please  relate  the  full  details. 

(20)  What  are  the  history  and  results  of  the  quarantines,  cordons  sanitaires,  and  fumiga- 
tions practiced  in  your  village  during  the  continuance  of  j^he  cholera  epidemic  in  Spain? 

(21)  What  measures  have  been  adopted  to  prevent  the  reappearance  of  cholera  during  the 
next  season,  and  what  improvements  have  been  adopted  with  respect  to  public  hygiene,  supply 
of  drinking  water,  and  sewerage? 

(23)  Have  any  vestiges  of  cholera  remained  in  your  population  during  this  or  the  past 
winter,  either  as  isolated  cases,  which  have  appeared  from  time  to  time,  or  in  the  form  of  a  local- 
ized epidemic? 
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(23)  What  has  been  the  number  of  deaths  in  your  town  for  the  Last  five  years? 

(24)  If  your  town  has  not  been  invaded  by  cholera,  or,  on  the  contrary,  if  it  has  been  so  one 
year,  and  not  the  other,  to  what  was  the  immunity  attributed? 

(25)  What  was  approximately  the  number  of  persons  who  abandoned  your  town  during 
the  epidemic? 

From  the  large  number  of  replies  to  these  circular  letters  the  following  are  selected  as 
examples  of  the  valuable  information  thus  obtained  relative  to  the  cholera  in  Spain. 

REPLY  TO  INTERROGATORY  CONCERNING  CHOLERA  IN  CATRAL,  IN  THE  PROVINCE  OF  ALICANTE. 

(1)  On  the  15th  of  June,  lSS5,the  cholera  epidemic  began  in  this  town  witliout  there  having 
been  during  the  previous  days  a  suspected  case.  On  the  same  day  the  supply  of  the  water 
for  irrigation  of  the  huerta  of  this  village  began.  The  person  who  was  first  attacked  owed 
liis  misfortune  without  any  doubt  to  ingestion  of  the  water  flowing  in  the  irrigation  canals. 

(2)  On  that  same  day  and  the  following  days  the  epidemic  appeared. 

(3)  It  spread  in  a  rapid  manner. 

(4)  There  wei*e  no  centers  of  infection ;  the  disease  was  attril)uted  to  the  water. 

(5)  The  first  measures  adopted  by  this  sanitary  board  were  coi'dons. 

(G)  Isolation  of  the  first  cases;  after  the  epidemic  was  declared,  intercommunication  of 
the  inhabitants  was  left  free. 

(7)  Irrigation  water  from  the  river  Segura,  supplied  at  regular  intervals;  all  the  inhabit- 
ants iise  this  water. 

(8)  There  are  various  villages  and  t(jwns  located  along  the  current  which  supplies  this 
town  witli  drinking  water,  above  the  x^oint  whence  owv  water  is  taken,  and  these  villages  and 
towns  were  visited  by  cholera  before  this  ijlace  was.  Those  places  are  Alcantarilla,  Alguazas, 
Molina,  Mula,  Blanca,  Cuza,  Calasparra,  etc. 

(9)  The  irrigation  Avater  of  our  huerta  is  the  same  as  that  destined  for  drinking,  and 
before  reaching  this  place  passes  by  the  towns  named  in  No.  8.  These  towns  were  invaded 
some  fifteen  days  before  this  town  was.  From  Catral  to  Callosa  the  distance  is  about  (j  kilo- 
meters, to  Orihiiela  15,  to  Murcia  36;  these  are  the  nearest. 

(10)  There  are  no  sewers;  the  drainage  is  accomplished  l)y  the  trenches  which  are  con- 
structed for  the  removal  of  the  surplus  irrigation  water  and  that  which  filtrates  from  the 
adjoining  lands. 

(11)  Immediately  upon  the  arrival  of  the  water  destined  for  irrigation  and  drinking,  the 
cholera  developed. 

(12)  The  whole  town,  but  especially  those  parts  inhabited  by  the  lower  and  the  laboring 
classes. 

(13)  In  this  town  intermittent  fevers  of  all  types  are  endemic;  this  is  to  say,  that  malaria 
reigns  the  whole  year  because  the  soil  is  damp  and  is  covered  with  vegetation,  the  whole 
environment  being  liuerta. 

(14)  The  following  shows  the  daily  mortality  from  cholera: 


Date. 

Deaths. 

Date. 

Deatbs. 

Date. 

Deaths. 

Date. 

Deaths. 

Date. 

Deatlis. 

Date. 

Deatbs. 

June  16 

1 

June  30 

4 

July  14 

1 

Aug.  1 

1 

Aug.  16 

1 

Aug.  31 

2 

17 

3 

July  1 

I.-) 

3 

2 

1 

17 

3 

Sept.  2 

1 

18 

1 

2 

1« 

1 

5 

3 

18 

2 

4 

2 

19 

4 

3 

18 

1 

C 

3 

20 

1 

0 

1 

20 

3 

4 

3 

20 

1 

3 

21 

4 

8 

1 

21 

8 

5 

2 

5i 

2 

8 

3 

22 

1 

10 

3 

22 

3 

G 

2 

22 

2 

9 

1 
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0 

14 

1 

23 

7 

1 

24 

2 

11 

2 

24 

1 

18 

1 

24 

5 

8 

3 

25 

1 

12 

1 

2 

2(5 

1 

25 

1 

10 

J 

27 

1 

13 

20 

3 

27 

1 

27 

5 

11 

1 

28 

2 

14 

4 

29 

3 

Oct.  6 

1 

28 

3 

12 

2 

29 

1 

15 

o 

30 

6 

15 

1 

29 

3 

13 

2 

31 

1 

172 


CHOLERA  IN  EUROPE  AND  INDIA. 


On  the  loth,  of  October  the  epidemic  finally  disappeared. 

(15)  I  may  say — nothing. 

(16)  Pernicious  intermittents,  entero-colitis,  etc. 

(17)  Various  methods  of  treatment  were  employed,  hut  preference  given  to  none. 

(18)  No  inoculations  performed. 

(19)  None. 

(20)  Quarantines  and  cordons  gave  no  result;  fumigation  prevented  in  some  cases  contagion 
between  members  of  the  same  family. 

(21)  Up  to  the  present,  those  suggested  by  hygiene. 

(22)  After  the  disappearance  of  the  epidemic  no  vestige  of  the  disease  was  obsei-ved. 

(23)  The  number  of  deaths  in  the  last  five  years — that  is,  from  1st  of  January,  1881,  to 
the  end  of  December,  1885— is  739. 

(24)  The  cause  to  which  the  immunity  of  the  previous  year  is  attributed  is  the  fact  that 
cholera  did  not  spread  among  the  villages  along  the  banks  of  the  river  Segura,  for  whenever 
in  the  past  these  had  been  invaded  this  village  has  infallibly  been  attacked,  and  the  common 
belief  is  that  the  water  used  for  irrigation  and  drinkiiig  is  the  carrier  of  the  cause  of  the  dis- 
ease. During  the  previoiis  year,  when  the  cholera  appeared  in  Novelda  and  Monf orte,  this  town 
was  not  invaded  notwithstanding  the  frequent  communications  which  existed  between  those 
villages  and  this. 

(25)  Only  five  families  left  the  town  during  the  epidemic. 

Juan  Bernal  Yague. 


REPLY  TO  INTERROGATORIES    CONCERNING  CHOLERA  IN  ELCHE,  IN  THE  PROVINCE  OF  ALI- 
CANTE. 

(1)  Our  town  was  invaded  by  cholera  in  the  two  last  summers,  but  the  disease  did  not  occa- 
sion the  ravages  which  it  has  caused  in  former  visitations.  The  first  cases  in  the  year  1884 
occurred  on  the  last  day  of  August,  and  by  the  end  of  September  the  epidemic  had  almost 
ceased.  In  1885  the  first  cases  ajjpeared  in  the  last  of  July,  and  the  last  cases  occurred  before 
the  end  of  August.  To  say  when  and  how  the  disease  was  introduced  would  be  to  bog  all  that 
is  questioned.  The  cholera  was  already  committing  ravages  in  the  neighboinng  villages,  when 
three  persons  were  attacked  on  one  and  the  same  day,  who  apparently  had  had  no  communi- 
cation or  contact  with  persons  or  things  from  the  infected  villages.  It  should  be  taken  into 
account  that  two  months  before  the  registration  of  the  first  case  of  cholera  all  the  inhabitants 
of  Elche  were  suffering  with  diarrhea. 

(2)  In  two  or  three  days  after  the  first  cases  were  registered,  others  occurred  in  several 
points  of  the  pojjiilation,  and  although  the  symptomatic  picture  was  faithful  to  that  of  cholera, 
nevertheless  there  was  a  marked  benignity  in  all  of  the  cases. 

(3)  It  was  gradual. 

(4)  In  the  sximmer  of  1884,  the  first  attacked  were  in  a  ward  located  to  the  west  and  sepa- 
rated from  the  rest  of  the  city  by  a  river  ordinarily  dry,  and  that  ward  constituted  the  principal 
focus,  the  needy  class  being  those  who  suffered  most  from  the  disease;  but  in  the  last  summer 
the  cholera  attacked  persons  belonging  to  the  middle  class,  and  I  can  not  explain  the  reason  of 
this  selection. 

(5)  When  the  cholera  invaded  the  neighboring  villages,  the  classic  cordon  was  estab- 
lished here,  nothing  and  no  one  from  an  infected  place  being  permitted  to  enter  without  first 
undergoing  the  quarantine  of  observation  in  the  lazaretto  established  about  3  kilometers 
from  the  town. 

(6)  Isolation  of  the  families  Avho  had  the  misfortune  to  have  a  member  attacked  with 
cholera,  accomplished  by  jjublic  guards,  but  this  ridiculous  kind  of  custody  withdrew  tlie 
families  from  the  advice  of  the  physician,  and,  on  recommendation  of  the  latter,  authointy  was 
withdrawn  from  the  gtiards.  The  principal  measures  were  public  and  private  hygiene  in 
the  first  place,  and  in  addition  disinfection  by  chloride  of  lime,  carbolic  acid,  and  hyponitric 
acid.    These  measures  were  adopted  a  little  before  the  registration  of  the  first  attack. 
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(7)  By  reason  of  its  climate  and  soil,  this  town  is  pretty  scarce  of  water,  and  on  this 
account  there  is  absolute  necessity  to  make  use  of  cisterns,  which  collect  the  rain-water  used 
for  general  consumption.  However,  there  are  two  public  fountains  which  sujjply  a  certain 
quantity  of  water,  which  is  conducted  by  means  of  canals  (the  word  thus  translated  gener- 
ally means  sewer)  from  natural  sj)rings,  distant  from  the  city  about  10  kilometers. 

(8)  The  fountain  wa+er  above  mentioned  passes  through  the  Imerta  of  Aspe,  a  village 
which  is  3  kilometers  distant  fr(jm  ours,  and  which  Avas  attacked  by  cholera  prior  to  Elclie. 

{'.))  The  water  for  irrigation  proceeds  from  a  dam  in  the  course  of  the  Vinalapo,  the  dry 
river  referred  to  in  note  4;  the  distance  of  the  dam  is  !J  kilometers. 

(10)  Some  of  the  houses  have  cess-pits  which  drain  into  sewers,  which  in  turn  empty 
into  the  irrigation  canals  carrying  the  water  from  the  dam.  The  connection  which  these 
houses  might  have  with  the  infection  would  be  very  evident  in  other  towns,  but  here  no 
general  law  can  be  deduced,  for  houses  which  had  or  had  not  this  service  were  indifferently 
invaded. 

(11)  If  the  answer  I  give  be  "  none."  I  should  tell  the  truth,  for  here  the  facts  either  are 
against  such  a  relation,  or  they  have  not  been  sufficiently  tested. 

(12)  The  answer  to  this  question  may  be  found  in  the  replies  Nos.  4,  10,  and  11. 

(13)  This  town  is  situated  on  the  banks  of  the  Vinalapo,  at  about  2  leagues  from  the 
sea,  and  its  lands  comprise  16  sqiiare  leagues,  almost  entirely  covered  by  vegetation,  its  huerta 
beiug  noted  for  its  palms  and  pomegranates.  Its  climate  is  almost  always  temperate,  for  the 
heats  of  summer  are  relieved  by  the  breezes  from  the  Mediterranean,  and  the  rigors  of  winter 
are  never  here  intense.  Its  soil  is  dry  and  of  an  argillaceous  and  cretaceous  constitution  in 
some  places;  the  subsoil,  however,  is  sufficiently  moist,  and  it  is  owing  to  this  circumstance 
that  intermittent  fevers  are  endemic  here.  Th^  hygienic  conditions  of  Elche  are  excellent, 
and  the  people  are  very  cleanly. 

(14)  It  varied  between  four  and  five  per  diem.  It  should  be  remembered  that  Elche 
contains  some  23,000  inhabitants. 

(16)  Malaria  during  the  whole  of  the  year,  x^i'incipally  in  autumn,  and  in  all  of  its 
forms;  of  late  yeai's  there  has  been  considerable  of  dii^htheria. 

(17)  Since  science  has  not  discovered  a  specific  with  which  to  combat  the  disease,  we  had 
to  limit  ourselves  to  symptomatic  indications.  The  oj^iates,  principally  laudaniim,  infusions 
of  tea  or  camamilla,  with  a  few  teaspoonfuls  of  rum  or  brandy,  cracked  ice  internally  to  check 
vomiting,  revulsives,  antispasmodics,  etc. ,  were  our  principal  remedies. 

(18)  No  inoculations  were  performed  here,  exce^Dt  in  ten  or  twelve  curious  individuals 
whom  Dr.  Ferran,  in  returning  from  Santa  Pola,  inoculated  with  a  gram  of  prepared  broth  by 
means  of  the  usual  Pravaz  syringe.  Two  or  three  of  those  inoculated  experienced  a  phlegmon, 
which  healed  without  trouble. 

(19)  One  woman  had  sporadic  cholera  twice,  and  finally  died  of  cholera. 

(25)  On  account  of  the  dissemination  of  the  people  through  the  country,  it  was  believed 
that  the  ravages  of  cholera  would  not  be  as  great  as  in  former  times.  Fourteen  thousand  souls 
live  within  the  town,  and  of  these  about  6,000  fled. 

Manuel  Campillo. 

Elche,  February  23,  1886.  * 


ANSWER  TO  QUESTIONS  CONCERNING  CHOLERA  IN  THE  CITY  OF  CORDOVA. 

(1)  The  cholera  invasion  of  this  cai^ital  occurred  on  the  25th  of  July,  1885,  in  consequence 
of  the  arrival  at  the  railway  station  of  a  sick  soldier  coming  from  Granada  who  was  taken  to 
the  general  hospital  under  a  diagnosis,  made  by  a  physician  of  the  railway  guards,  of  malarial 
fever.  After  he  was  admitted  into  the  said  establishment  he  j)resented  the  characteristic 
symptoms  of  cholei-a,  and  the  cholera  epidemic  in  this  town  dated  from  this  case,  although 
fortunately  it  did  not  have  an  extensive  development. 
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(2)  In  consequence  of  the  circtimstance  above  cited  and  in  spite  of  measures  which,  were 
adopted  both  by  the  inunicipal  authorities  and  by  the  board  of  health,  the  disease  spread  to  other 
patients  in  the  same  liospital,  especially  in  the  insane  department. 

(3)  The  propagation  of  the  cholera  epidemic  in  this  town  was  gradual,  since,  from  the  date 
of  its  commencement  up  to  the  20th  of  October,  when  the  last  case  occurred,  there  were  only  69 
persons  attacked. 

(5)  The  measures  adopted  before  the  commencement  of  the  eioidemic  in  this  town  were 
various;  among  others  si:)ecial  mention  might  be  made  of  the  establishment  of  jjarochial  com- 
mittees, who  constantly  watched  their  respective  districts  in  order  that  the  inhabitants  might 
practice  the  most  scrupulous  cleanliness  in  their  dwellings. 

The  poor  people  who  made  application  were  gratuitously  supplied  with  the  necessary 
specifics  for  the  daily  practice  of  fumigation,  disinfection,  and  cleaning  of  the  room:  at  the  same 
time  those  factories  which  by  the  gases  that  were  produced  in  the  j^rocess  of  fabrication  were 
believed  to  be  noxious  to  the  public  health  were  closed.  At  the  railway  station  was  established 
a  permanent  sanitary  inspection  of  travelers,  baggage,  and  merchandise  arriving  there  from 
every  quarter.  Another  similar  corps  of  inspectors  was  established  in  the  building  called  Cala- 
horra,  situated  beyond  the  town  limits  at  a  point  where  various  roads  leading  into  the  city  con- 
verge, in  order  that  those  persons  proceeding  from  infected  points  and  presenting  the  evident 
signs  of  the  disease  might  be  lodged  there.  Furthermore,  the  biweekly  examination  of  the 
drinking  water  which  supi^lied  the  town  was  provided  for;  the  use  of  the  water  of  the  Gua- 
dalquivir as  well  as  fishing  in  the  same  was  prohibited. 

(6)  In  order  to  avoid  the  effects  of  such  a  devastating  disease  the  gratuitous  supply  of 
rations  of  food  for  the  convalescents  was  provided  for;  and  in  order  to  prevent  as  much  as  pos- 
sible the  development  of  the  epidemic,  a  sanitary  brigade  was  established  for  the  closing  of 
dwellings  in  which  cases  of  the  contagious  disease  occurred,  disinfection  and  fumigation  of 
such  clothing  and  effects  as  might  exist  therein  being  first  practiced,  before  they  were  i^er- 
mitted  to  be  removed ;  the  relations  of  the  victim  of  the  disease  were  placed  in  a  house  of 
observation  and  kept  there  a  number  of  days  at  the  public  expense,  while  at  the  same  time  the 
patients  were  removed  to  the  hospitals  established  for  the  purpose. 

At  a  convenient  time,  and  in  order  to  provide  for  the  medical  attendance  and  supply  of 
medicine  to  the  sick  poor  who  were  attacked  by  the  disease,  the  city  was  divided  into  three 
districts,  and  each  one  of  these  was  supplied  with  physicians  whilst  a  pharmacy  for  the  gratui- 
tous distribution  of  medicines  which  might  be  prescribed  was  established. 

(7)  The  i^ublic  supply  of  drinking  water  for  this  caj)ital  springs  from  the  nearest  mount- 
ain, and  the  water  is  conducted  to  the  city  in  pipes  partly  of  iron  and  partly  of  terra-cotta. 
A  smaller  proportion  of  the  houses  of  the  city  directly  tise  tliis  water,  for  the  majority  draw 
this  same  water  from  the  public  fountains;  there  exists  no  other  source  of  water  sixj^ply. 

(8)  This  question  is  answered  in  tlie  previous  rejily. 

(9)  The  water  intended  for  irrigation  proceeded  from  the  fountains  and  the  public  tanks 
for  the  watering  of  animals;  on  account  of  its  origin  in  the  mountain  the  water  did  not  pass 
by  any  neighboring  village;  the  water  of  the  Guadalquivir  was  prohilnted. 

(10)  In  a  large  part  of  this  town  there  is  a  net-work  of  sewers  which  conducts  the  foul 
water  to  the  river,  where  it  is  emptied.  The  houses  which  do  not  have  any  connection  with  the 
sewer  are  adequately  provided  with  sinks. 

(12)  The  portion  of  the  town  which  suffered  most  from  the  epidemic  was  the  district 
called  Alcazarviejo,  in  which  there  were  no  sewers. 

(13)  The  hygienic  conditions  of  this  town  are  excellent  by  reason  of  the  cleanliness  of  its 
streets,  its  topographical  situation,  and  the  ventilation  which  all  of  its  buildings  enjoy. 

(14)  The  progress  of  the  epidemic  was  slight  and  slow,  for  from  its  commencement  up  to 
the  end  there  were  many  days  when  no  deaths  from  cholera  were  registered. 

(18)  It  being  resolved  at  the  commencement  by  the  board  of  health  to  authorize  the  pro- 
phylactic inoculations  of  Dr.  Ferran,  the  medical  college  of  this  town  was  directed  to  state 
whether  they  deemed  this  procedure  advisable.  The  failure  of  the  said  college  to  express  an 
opinion  was  without  doubt  the  reason  why  this  determination  was  not  acted  upon. 
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(21)  In  order  to  avoid  the  reappearance  of  an  epidemic  of  cliolera  next  season  the  liygienic 
measures  placed  in  practice  during  the  previous  year  were  adopted. 
(3-1)  The  cholera  had  not  aj^peared  in  this  town  since  the  year  18G6. 

(25)  The  number  of  fugitives  from  this  city  by  reason  of  fear  of  the  epidemic  was  so 
small  that  their  absence  was  not  noticed. 

F.  R.  Sanchez, 
President  of  the  Municipal  Council. 

Cordova,  March  24,  1886. 


EXTRACT  FROM  A  LENGTHY  REPLY  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  THE  CITY 

OF  ALCIRA,  PROVINCE  OP  VALENCIA. 

(1)  The  first  case  of  cholera  occurred  in  this  city  on  the  29th  of  March,  1885,  and  the  last 
attack,  which  ended  the  epidemic,  took  place  on  the  1st  of  August.  The  manner  of  the  intro- 
tiuction  could  not  be  precisely  determined.  The  first  victim  who  suffered  its  unfortunate 
effects  resided  in  this  city  since  the  month  of  August  of  the  year  1884,  having  at  that  time 
come  from  one  of  the  villages  of  the  province  of  Alicante,  in  which  cholera  was  then  prevail- 
ing. She  had  not  left  this  city  during  the  days  preceding  her  attack ;  but  it  should  be  stated 
that  a  neighbor  of  hers,  dwelling  in  the  lower  story  of  the  house  of  which  she  occupied  the  second 
story,  made  weekly  visits  to  the  city  of  Jativa,  in  which  cliolera  then  existed.  Furthermore, 
this  first  victim  of  the  epidemic,  as  also  the  majority  of  the  first  cases,  used  drinking  water 
from  the  river  Jucar. 

(2)  The  development  of  the  epideipic  in  this  city  was  distinguisliec^  by  its  slowness,  and 
by  the  narrow  limits  of  the  diffusion  which  it  reached  at  its  height,  notwithstanding  the  bad 
hygienic  conditions  x^resent.  The  epidemic  began  on  the  29th  of  March,  when  the  mercurial 
column  showed  a  low  temperature,  unfavorable  for  the  development  and  evolution  of  tlie 
pathogenic  cause  of  cholera.  It  continued  its  ascent  during  the  months  of  April  and  May, 
but  witliout  dts  development  assuming  large  proportions.  Then  began  the  intense  heat  of  the 
middle  of  June,  very  favorable  for  the  development  of  the  cholera  germs  and  consequently  for 
the  extension  of  the  eijidemic,  which  indeed  at  this  time  increased  somewhat  and  reached  its 
height  in  the  first  fortnight  of  July.  The  number  of  attacks  was  small  during  all  the  jDeriods 
of  the  epidemic,  when  the  bad  hygienic  conditions  of  tliis  locality  and  the  number  of  the  inhab- 
itants are  considered  and  comj)ared  with  all  the  other  villages  along  the  banks  of  the  river 
Jucar. 

(4)  It  can  not  be  affirmed  that  the  epidemic  spread  from  a  single  focus.  The  majority  of 
the  first  cases  were  isolated  and  occurred  in  different  parts  of  the  city,  without  having  been  in 
contact  with  each  other.  Nevertheless,  during  the  first  fortnight  of  April  the  attacks  were 
much  more  numerous  in  that  part  of  the  city  separated  by  the  river  than  in  the  San  Augustin 
quarter. 

(5)  This  city  was  obliged  to  use  C(jrdons  and  lazarettos  as  protective  measures,  whilst 
considering  the  land  quarantine  system  as  unrelial>le,  inefficacious,  and  j)rejudicial.  Happy 
results  were  obtained  from  the  use  of  disinfectants,  and  alcove  all  from  the  immediate  sterili- 
zation of  the  cliolera  evacuations.  This  town  had  the  honor  and  the  fortune  of  having  been 
the  first  to  submit  itself  on  a  vast  scale  to  the  action  of  the  prophylactic  method  of  Dr.Ferrfin, 
and  obtained  happy  results  therefrom. 

(0)  To  the  end  of  preventing  the  propagation  of  the  epidemic,  a  circular  was  widely  distrib- 
uted among  the  inhabitants  of  the  city  recommending  the  rigorous  observance  of  the  laws  of 
hygiene,  and  proscribing,  besides,  the  use  of  the  river-water,  not  only  for  drinking,  but  also 
for  washing.  An  attempt  was  made  to  isolate  the  houses  in  which  cases  of  cholera  occurred; 
the  dejections  of  the  sick  were  sterilized,  and  the  soiled  clothing  which  they  used  was  burned; 
and,  finally,  if  the  patient  died  the  house  was  vacated. 

(7)  The  majority  of  the  inhabitants  of  this  city  use  water  from  the  river  Jucar.  Some 
use  well-water,  others  water  from  springs  located  on  the  Aqua  viva  and  La  Murta  Mountains. 
There  are  no  reservoirs,  or  filters,  or  pipes  for  the  conduction  or  distribution  of  the  water. 
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^8)  The  river  before  arriving  at  Alcira  receives  water  from  Jativa,  Mantxel,  and  Puebla 
Larga,  in  all  of  which  towns  cholera  had  i^reviously  broken  out,  and  it  is  probable  that  the 
current  carried  with  it  pathogenic  materials  proceeding  from  those  towns,  which  are  respectively 
distant  from  the  city  16,  12,  and  4  kilometers. 

(10)  In  this  city  the  system  of  sewerage  is  limited  to  a  very  small  part  of  the  town,  and 
it  serves  to  drain  only  the  adjacent  houses.  Unfortunately  the  immense  majority  of  the  houses 
drain  into  the  courts  where  the  waste  material  used  for  agricultural  manure  decomposes.  But 
if  the  rains  are  abundant  or  frequent,  the  water  soon  passes  the  capacity  of  the  courts  and 
escapes  into  the  streets,  flowing  thence  into  the  river  Jucar. 

(11)  The  first  cases  of  cholera  in  this  city  occurred  in  persons  who  had  used  the  water  of 
the  river  Jucar  for  drinking;  but  the  inhabitants  soon ajjpreciated  this  fact  and  all  abstained 
from  using  it,  water  from  the  irrigation  wells  of  the  huerta,  or  from  springs  being  substituted. 
It  was  impossible  to  see  any  difference  in  the  number  of  attacks  bet  ween  those  parts  of  the  city 
where  the  sewers  existed  and  those  in  which  they  were  absent.  Nevertheless  it  is  worthy  of 
mention  that  all  the  cases  of  cholera  in  this  city  occurred,  with  rare  exceptions,  among  the 
lower  social  classes,  who  dwelt  in  houses  with  miserable  hygienic  conditions,  and  which  had 
no  drainage. 

(13)  The  soil  of  this  city  is  extremely  porous  and  permeable.  Constituted  by  the  accu- 
miilation  of  detritus  deposited  by  the  river  Jticar,  which  overflows  and  inundates  frequently, 
it  is  composed  of  the  siliceous  sands  and  clays  of  which  the  majority  of  the  mountains  along 
the  banks  of  the  Jucar  consist;  moreover,  adjoining  this  municipality,  there  exists  an  exten- 
sive zone  of  rice  plantations,  and  since  the  terrible  inundation  of  1884,  various  parts  of  the 
huerta  remain  uncultivated  and  transformed  into  genuine  marshes,  whose  miasmatic  emana- 
tions have  occasioned  much  malarial  fever  from  which  our  inhabitants  have  suffered  from  the 
last  of  July  until  the  unusual  cold  snap  which  occurred  at  the  end  of  last  October.  As  we  have 
no  astronomical  observatory  in  this  city,  we  can  not  state  anything  relative  to  the  meteorolog- 
ical condition  during  the  epidemic;  we  will  limit  ourselves  to  saying  that  during  the  months 
of  March,  April,  May,  and  June,  rain  was  very  rare,  and  that  great  heat  was  experienced  up 
to  the  middle  of  June. 

(14)  The  course  of  the  epidemic  in  this  city  was  pretty  slow  since  its  duration  extended 
from  the  29th  of  March  to  the  1st  of  Augvist;  its  diffusion  was  very  limited,  for  of  16,000  inhab- 
itants, only  559  were  attacked.  The  mortality  differed  very  notably  between  persons  inoculated 
or  reinoculated  and  those  not  inoculated.  The  mortality  of  the  attacked  in  those  not  inocu- 
lated exceeded  52.07  per  cent.;  that  in  the  inoculated,  35.55  per  cent.;  that  in  the  reinoculated, 
16.36  per  cent. 

(18)  Of  the  16,000  inhabitants  which,  according  to  the  official  census,  the  city  contains, 
11,050  submitted  themselves  to  the  action  of  the  prophylactic  method  of  Dr.  Ferran.  It  can 
be  stated  as  very  certain  that  70  per  cent,  of  tliem  belonged  to  the  poorer  classes,  which  with 
very  rare  exceptions  furnished  the  contingent  of  the  epidemic.  The  practice  of  inoculation 
began  on  the  25th  of  April,  and  on  the  4th  of  May  there  were  already  5,000  inoculated.  On 
the  26th  of  the  latter  month  there  existed  7,043  inoculated  for  the  first  time,  and  4,116  rein- 
oculated or  inoculated  for  the  second  time.  On  the  17th  they  numbered  8,874  inoculated  and 
5,210  reinoculated.  On  the  30th  of  June  the  number  was  2,642  inoculated  and  6,884  reinocu- 
lated. On  the  15th  of  July,  when  the  inoculation  ceased,  there  existed  2,220  inoculated  one 
time,  and  8,830  reinoculated. 

These  data  being  stated,  I  have  now  to  describe  the  pathological  phenomena  produced  by 
the  action  of  this  prophylactic  measure  in  those  who  submitted  to  it. ,  On  account  of  the  large 
numbers,  I  have  thought  it  convenient  to  divide  them  into  three  groups,  according  to  the 
nature  and  intensity  of  the  phenomena  experienced. 

In  the  first  group,  limited  to  3  per  cent,  of  those  inoculated,  only  local  phenomena  were 
perceptible,  limited  to  a  sensation  of  infrequent,  peculiar,  contusive  pain,  which,  beginning 
within  four  hours  at  the  j^oint  of  hypodermic  injection,  continued  to  increase  until,  in  twenty- 
four  hours,  it  became  so  troublesome  that  the  difficulty  of  moving  the  extremity  was  very 
marked.    At  the  same  time  the  skin  appeared  more  or  less  infected  and  reddened  at  the  point 
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of  puncture,  and  there  was  a  slight  donghiness  of  the  snhcutaneoiis  cellular  tissue.  These 
phenomena,  after  becoming  moi'e  or  less  accentuated,  lasted  twenty-four  or  thirty  hours  in 
some  cases,  and  disappeared  spontaneously  not  later  than  sixty  hours. 

In  the  second  groi;p,  the  largest,  which  includes  95  i^er  cent.,  the  individuals  inoculated, 
besides  suffering  the  local  symptoms  above  described,  experienced  reactive  plienomena  more  or 
less  intense,  which,  in  the  immense  majority  of  cases,  began  with  a  severe  chill  of  short  dura- 
tion, which  stage  continued  and  was  accompanied  by  cephalalgia  more  or  less  severe,  general 
weariness,  some  fever,  and  marked  depression  of  strength.  This  access  of  fever  terminated  in 
twenty-four  to  thirty-six  hours  with  a  copious  diaphorisis. 

The  third  group,  which  is  the  most  limited,  comprises  only  2  per  cent,  of  the  inoculated, 
viz,  those  who  besides  the  local  synqjtoms  and  the  secondary  reaction  suffered  functional  dis- 
turbances of  the  digestive  canal,  extremely  marked  in  some  cases.  These  disturbances  varied 
in  degree  from  a  simple  diarrhoea  to  a  real  experimental  cholerine.  In  this  group  also  the  symp- 
toms terminated  in  thirty  to  forty  hours,  without,  in  any  case,  requiring  medical  assistance. 
It  is  a  fact  worthy  of  note  that  among  the  large  number  of  persons  inoculated,  there  developed 
only  sixteen  benign  phlegmons,  which  terminated  happily  without  any  of  them  presenting  the 
slightest  septic  character.  It  is  also  noteworthy  that  although  a  considerable  number  of  preg- 
nant women,  even  as  far  gone  as  the  seventh  month  of  gestation,  submitted  themselves  to  this 
prophylactic  method,  not  one  of  them  suffered  an  abortion,  or  any  other  trouble.  Further- 
more, in  a  number  of  cases,  I  have  most  distinctly  observed  a  genuine  experimental  cholerine 
experienced  by  infants  at  the  breast,  twenty-four  hours  after  their  mothers  had  been  inoculated. 

Special  mention  should  also  be  made  of  observations  relative  to  modifications  of  the  course 
and  intensity  of  the  cholera  in  persons  who  had  been  previously  subjected  to  the  Ferran 
method.  Although  the  statistics  relating  to  the  mortality  are  eloquent  and  tend  to  demonstrate 
the  prophylactic  efficacy  of  the  inoculation,  I  must  refer  to  those  relating  to  the  number  of 
attacks  in  individuals  not  inoculated,  in  those  inoculated  once,  and  in  those  reinoculated,  in 
proportion  to  the  inhabitants  of  the  city.  The  result  is  that  of  the  non-inoculated,  there  were 
9.02  per  cent,  attacked;  among  the  once  inoculated,  there  were  2.02  per  cent,  attacked;  and 
among  the  reinoculated,  there  were  only  0.72  per  cent,  attacked.  In  the  immense  majority  of 
the  two  latter,  especially  among  the  reinoculated,  the  intensity  and  course  of  the  disease  were 
very  perceptibly  and  profoundly  modified,  for  the  disease  ran  through  the  periods  which  charac- 
terize it  with  great  rapidity,  presenting  at  the  same  time  a  notable  attenuation  of  its  symj)- 
tomatic  manifestations.  But  a  large  number  of  the  reinoculated  might  be  regarded  as  true 
typical  cases  which  have  presented  admirable  pictures  of  attenuated  cholera.  In  them  the 
disease  has  begun  with  energy  and  presented  the  whole  series  of  symptoms,  even  to  algidity, 
but  the  reaction  has  been  easy  and  free,  and  everything  has  terminated  happily  in  the  short 
space  of  three  to  eight  days. 

(19)  I  do  not  personally  know  of  any  individual  who,  during  this  epidemic,  has  suffered 
a  second  or  third  attack  of  cholera;  and  a  similar  answer  would  be  given  by  all  my  colleagues 
of  this  city. 

Jose  Estruch. 

Alcira,  February  3,  1886. 


REPLY  FROM  THE  SXJBDELEGATION  OF  MEDICINE  IN  CARTAGENA,  BY  DR.  DON  LEOPD.  CANDIDO, 
TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  THAT  CITY. 

Asiatic  cholera  made  its  apj)earance  in  Cartagena  on  the  11th  of  June,  1885,  in  the  person 
of  a  sick  woman  from  Valencia.  On  the  13th  another  case  appeared  in  the  city  in  a  prostitute 
who  came  from  Murcia.  The  latter  case  was  followed  by  some  others  among  washerwomen 
and  soldiers,  and  the  disease  gradually  spread  throughout  the  whole  city,  forming  isolated  foci, 
in  spite  of  the  fact  that  the  city  was  stirroimded  by  a  cordon  which  prevented  ingress  abso- 
lutely to  every  person  after  the  13th. 

In  Cartagena  there  is  no  river,  and  the  supply  of  water  is  obtained  from  springs  located 
on  the  side  of  a  small  mountain  which  is  crowned  by  the  castle  of  San  Julian  (which  commands 
S.  Mis.  92  12 
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the  city  and  harbor),  about  two  hundred  meters  above  the  level  of  the  sea,  and  is  carried  in 
water  casks  to  welis  scattered  through  the  city. 

There  are  no  sewers  of  any  kind  in  this  city,  and  the  cholera  spread  most  extensively  in 
those  quarters  where  the  poor  dwell,  some  of  these  quarters  occupying  the  tops  of  hills. 

The  thermometer  oscillated  between  34. 5°  and  22. 3°  C.  The  maximum  barometric  pressure 
was  65.6;  the  minimum,  5i.2  C.  M.  The  hygrometric  condition  varied  between  .95  and  .45. 
The  prevailing  wind  at  the  commencement  of  the  epidemic  was  northwest. 

At  the  termination  of  the  epidemic  the  temperature  was:  maximum,  37.9°;  minimum, 
16.2°C;  the  barometer  was  764.1  to  751.2;  the  hygrometric  maximum  was  .30  and  the  minimum 
.48;  the  prevailing  wind  was  south. 

It  rained  seventeen  days  in  the  month  of  August,  that  is,  during  half  of  the  epidemic, 
and  the  cholera  spread  with  greater  intensity  after  the  rain. 

The  daily  progress  and  extension  of  the  epidemic  are  included  in  the  statistics  furnished. 
(Very  copious  details  in  the  form  of  tables,  showing  the  daily  attacks  and  deaths  per  street, 
are  given,  but  we  omit  their  reproduction  here.) 

None  of  the  methods  of  curative  treatment  merit  any  consideration  as  a  specific  in  com- 
bating cholera.  Hypodermic  injections  of  the  bisulphate  of  quinia,  of  morphia,  and  of  pilo- 
corpine  have  alone  given  any  visible  results  in  alleviating  the  symptoms  by  favoring  reaction, 
checking  vomiting,  and  shortening  the  period  of  algidity. 

Of  368  who  were  inoculated  with  the  virus  of  Dr.  Ferran  only  5  died,  and  these  had  not 
been  reinoculated. 

The  mortuary  statistics  of  the  previous  five  years  during  the  four  months  Avhich  corre- 
spond to  those  during  which  in  1885  we  had  the  cholera,  give  a  contingent  of  86  per  cent,  of 
the  latter  year. 

There  is  no  report  that  any  person  has  had  a  recurrent  attack  of  cholera,  and  since  the 
80th  of  September  there  has  been  neither  a  suspicious  case  nor  one  of  confirmed  cholera. 

Up  to  the  present  no  precaution  has  been  taken  to  prevent  the  recurrence  of  cholera  here 
next  year. 

Dr.  Leopd.  Candido, 
Tlie  Suhdelegate  of  Medicine. 

Cartagena,  January  30,  1886. 


REPLY  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  FUENTE  ENCARROZ,  IN  THE  JUDICIAL 
DISTRICT  OF  GANDIA,  AND  PROVINCE  OF  VALENCIA. 

(1)  This  village  was  invaded  by  cholera  on  the  3d  of  May,  the  four  attacks  on  that  day 
occurring  in  agricultural  laborers  who  had  been,  on  the  preceding  days,  working  in  the  neigh- 
boring villages  of  Alqueria  de  la  Condesa  and  ^ellreguart,  in  which  cholera  existed  at  that 
time. 

(2)  From  the  3d  of  May  suspicious  cases  were  occurring,  some  of  which  constituted  foci 
from  which  the  cholera  slowly  spread  until  it  assumed  a  really  epidemic  form  from  the  21st 
of  June  to  the  11th  of  July,  when  the  visitation  ended. 

(3)  The  disease  spread  gradually  after  its  apj)earance  on  the  3d  of  May  up  to  the  20tli  of 
June.  From  the  21st  of  June  to  the  11th  of  July  the  march  of  the  epidemic  was  rapid,  the 
period  of  apogee  lasting  ten  days,  viz,  from  the  21st  of  June  to  the  1st  of  July,  and  the  period 
of  descent  being  eleven  days. 

(4)  The  cholera  in  this  town  first  spread  from  the  four  foci  or  centres  constituted  by  the 
first  cases,  and  subsequently  from  others  located  at  separate  points  in  houses  situated  at  differ- 
ent levels  above  the  sea,  although  they  all  were  lacking  in  good  hygienic  conditions. 

(5  and  6).  During  the  months  of  March  and  April,  there  was  several  times  a  general  clean- 
ing of  all  the  streets  and  public  squares  of  the  town,  domiciliary  visits  for  the  removal  of  the 
causes  of  unhealthiness,  an  endeavor  to  ventilate  the  houses  and  to  whitewash  them  inside  and 
outside  with  a  mixture  of  lime  and  chloride  of  lime,  and  an  effort  to  remove  from  the  courts 
the  excrementitious  matters  whose  emanations  might  be  prejudicial. 
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The  public  fountains  were  cleaned  daily  and  tlieir  water  was  allowed  to  flow  more  freely; 
the  public  lavatories  were  objects  of  special  care,  and  were  cleaned  several  times  every  week 
in  order  that  their  water  should  be  always  i)ure.  Especial  care  was  also  given  to  the  prison 
and  to  the  i^ublic  slaughter  house. 

For  the  houses  in  which  unfortunately  cludera  appeared,  the  clothing  of  the  healthy  was 
washed,  as  usual,  in  thd  public  lavatory  within  the  town,  whilst  that  of  the  sick  was  boiled, 
and  after  remaining  some  hours  in  a  solution  of  chloride  of  lime,  was  washed  in  the  irrigation 
canal  which  passes  near  the  town. 

There  was  a  daily  inspection  by  a  permanent  health  commission  of  food  offered  for  public 
consumption,  and  the  sale  of  unripe  fruits  antl  vegetables  not  in  good  condition  was  prohibited. 

Fumigations  by  a  brigade  of  four  men  were  pei'formed  in  the  houses  of  the  sick  and  in 
the  streets  most  infected. 

As  a  hygienic. measure,  and  in  order  to  avoid  Sorrowful  and  prejudicial  impressions  in  the 
sick,  as  in  the  well,  the  tolling  of  the  bells  either  for  religious  purposes  or  for  announcement 
of  deaths,  was  prohibited. 

It  was  ordered  that  corpses  should  be  kept  in  the  house  only  a  short  time,  that  they  should 
be  sprinkled  with  a  solution  of  chloride  of  lime  from  the  moment  death  occurred,  and  that 
they  should  be  removed  to  the  cemetery  at  dawn,  midday,  or  evening,  and  buried  within  six 
or  eight  hours  after  death.  The  laws  of  sepulture  required  that  the  grave  have  five  feet  of 
depth,  and  in  case  of  very  numerous  deaths,  that  trenches  be  opened  for  the  inhumation  of 
several  cadavers  at  a  time,  especial  care  being  taken  in  such  cases  that  there  be  a  covering 
of  lime  over  the  latter. 

The  houses  of  the  sick  were  isolated  at  first,  and  in  all  cases  fumigations  were  practiced. 
Several  houses  in  the  country  were  designated  as  lazarettos,  and  ethers  as  houses  of  observa- 
tion and  inspection  of  travelers. 

These  were  the  principal  measures  adopted  during  the  months  of  March  and  April, 

On  the  14th  of  May  the  civil  government  of  the  province  surrounded  this  town  with  a 
sa:iitary  cordon,  and  isolated  it  from  the  healthy  villages  which  were  left  in  communication 
with  other  villages  already  at  the  time  infected,  such  as  Rafelcofer,  Alqueria  de  la  Condesa, 
Bellreguart,  Beniai'jd,  Almocias.  The  cordon  was  inefficient,  for  it  was  so  easy  to  pass  in 
spite  of  it  that  it  may  be  said  that  all  the  villages,  both  healthy  and  infected,  were  in  constant 
communication  with  each  other. 

(7)  All  the  inhabitants  use  drinking  water  from  a  fountain  which  is  suppliod  from  a 
spring  within  the  village.    The  water  is  of  good  quality. 

(9)  The  water  used  for  irrigation  proceeds  from  the  river  Serpis,  or  from  the  Alcoy,  a 
river  which  passes  by  other  villages  before  entering  the  huerta  of  Gandia.  The  irrigation 
canal  which  passes  near  the  village  of  Fuente  receives  water  from  the  town  of  Villalonga,  one 
and  a  half  hours  distant,  and  traverses  the  village  of  Patries,  one-half  hour  dista^it.  When 
the  cholera  broke  out  in  Fuente  Encarroz,  the  epidemic  did  not  exist  either  in  Patries  or  in 
Villalonga,  or  in  the  villages  by  which  the  river  Serpis  floAvs. 

(12)  The  points  most  affected  by  the  epidemic  were  the  houses  situated  to  tho  southwest, 
and  particularly  in  San  Antonio  ward,  where  they  are  generally  damp  and  badly  ventilated, 
and  the  courts  can  not  give  free  exit  to  the  water  on  account  of  the  lay  of  the  ground,  there 
being  no  public  sewers  either  in  this  ward  or  in  the  rest  of  the  town. 

(13)  The  town  of  Fuente  Encarroz  is  situated  at  the  foot  of  a  hill,  distant  1^  hours  from 
the  Mediterranean  Sea,  at  41  meters  above  its  level.  The  town  rests  upon  a  triassic  formation. 
Its  surrounding  lands  are  in  greater  part  of  red  clay;  its  mountains  are  of  limestone,  with  a 
triassic  and  jurassic  base.  To  the  northeast  and  southeast  the  town  is  overlooked  by  mountains 
of  considerable  elevation.  The  soil  of  its  huertas  is  fertile,  the  vegetation  is  exuberant;  the 
climate  is  mild,  the  heat  of  summer  is  little  above  25°  .0,  and  is  tempered  by  the  sea  breezes; 
in  winter  it  is  rarely  cold;  the  prevailing  winds  are  from  the  west,  east,  and  northwest,  and 
and  in  many  years  from  the  north,  southwest,  and  southeast. 

From  the  month  of  September,  1884,  rainy  weather  was  almost  continuous,  as  throughout 
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the  whole  province  of  Valencia.  The  winter  was  rough,  with  freqiient  rain  and  snow,  the 
latter  heretofore  unknown  in  this  town,  and  this  weather  continued  until  spring,  constantly 
keeping  the  soil  damp.  As  a  consequence  of  tliis  weather,  of  tlie  constant  dampness,  and  of  the 
failure  of  wages  for  the  poor,  the  inhabitants  of  this  town  were  in  a  very  bad  hygienic 
condition  on  account  of  the  scarcity  and  bad  quality  of  the  food  for  many  months. 

Under  these  unfavorable  conditions  the  agricultural  labor  began  in  the  spring,  and  many 
laborers  went  out  to  work  in  the  neighboring  villages  of  Bellreguart  and  Alqueria  de  la 
Condesa,  where  there  were  already  cases  of  cholera.  A  few  days  after  this  the  epidemic  began 
in  this  town,  on  the  3d  of  May,  as  already  stated,  among  the  laborers  who  had  frequented 
the  infected  villages. 

During  the  months  of  May  and  June  the  weather  had  improved  and  the  temperature 
returned  to  its  normal.  On  the  18th  of  June  there  was  a  heavy  rain-fall,  which  lasted  the  whole 
day  with  variations  of  temperature,  followed  by  two  days  of  heat  unusual  for  the  season,  as  the 
thermometer  marked  30°  C.  in  the  shade;  but  no  increase  in  the  number  of  attacks  was 
noticed  on  that  day  or  on  the  two  following.  From  the  22d  until  the  end  of  June,  the  attacks 
were  so  numerous  as  to  constitute  this  the  period  of  apogee  or  greatest  height  of  the  epidemic, 
in  which,  indeed,  the  majority  of  the  attacks  and  deaths  occurred. 

The  epidemic  was  extinguished  on  the  11th  of  July.  The  state  of  the  atmosphere  presented 
nothing  unusual  to  the  season,  except  that  the  heat  of  the  summer  of  1885  exceeded  by  many 
degrees  that  previously  known,  for  it  reached  40°  in  the  shade  on  the  12th  of  August. 

With  the  hygienic  measures  which  were  adopted  and  vigoi'ously  executed  from  a  date 
prior  to  the  appearance  of  the  epidemic  until  long  after  its  extinguishment,  the  condition  of 
the  town  much  improved,  and  this  improvement  has  continued  up  to  the  present. 

(14)  The  cholera  lasted  seventy  days  in  this  town,  and  there  were  few  of  these  days  on 
which  there  were  no  attacks  or  deaths.  The  period  of  increase  was  forty-eight  days;  that  of 
apogee  ten  days,  and  that  of  descent  eleven  days. 

Table  showing  the  daily  course  of  the  epidemic. 


Date. 


Attacks. 


May  3 
4 
5 
6 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Deaths. 


Date. 


May 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

June  1 
2 

3 
4 
5 


Attacks. 


Deaths. 


Date. 


June  8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Attacks. 


Deaths. 


Date. 


June  26 

27 
28 
29 
30 

July  1 

o 

3 
4 
5 
6 


9 
10 
11 

Total  . . 


Attacks. 


4 
3 
11 
6 
4 
2 


Deaths. 


(16)  During  almost  the  whole  of  the  month  of  April,  the  ordinary  diseases  seemed  to  be 
suspended  and  on  some  days  disappeared  altogether,  there  being  no  patients  to  visit.  Then 
began  to  occur  some  cases  of  diarrhoea,  dysentery,  colic,  and  a  marked  proportion  of  disorders 
of  the  stomach,  which  in  many  cases  excited  the  suspicion  that  they  might  be  so-called 
cholerine,  or  cases  of  sporadic  cholera  (cholera  nostras  ?),  which  are  not  rare  at  this  season. 

(17)  In  the  first  period,  or  that  of  cholerine,  when  it  began  with  a  slight  general  malaise, 
accompanied  by  heaviness  in  the  head,  lassitude,  anorexia,  thirst,  repugnance  to  solid  food, 
etc.,  which  at  another  time  would  not  have  attracted  attention,  we  first  combated  this  condi- 
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tion,  wliich.  we  regarded  as  that  of  incubation,  by  prescribing  some  cups  of  hot  tea  with  a  few 
spoonfuls  of  burnt  brandy,  cognac,  or  rum,  and  at  the  same  time  observing  general  hygienic 
precautions. 

If  the  beginning  of  the  cholerine  had  been  marked  by  an  indigestion  or  a  gastric  disturb- 
ance, I  had  recourse  to  the  evacuant  method,  by  the  employment  of  ipecacuanha  in  the  dose  of 
1-2-  to  2  grams,  or  castor-oil  with  common  marrow. 

Usually  the  disease  presented '  symptoms  of  lively  colic,  nausea,  infrequent  vomiting, 
frequent  movements  of  the  bowels,  with  a  yellowish-white  or  a  whitish,  semi-transparent, 
inodorous  fluid,  holding  in  suspension,  not  the  rice-like  granules  described  by  the  authors,  but 
scarce  and  irregular  whitish  flakes;  the  thirst  was  usually  intense,  the  tongue  narrow  and 
moist,  the  pulse  frequent  or  a  little  accelerated,'  and  there  were  cramjjs,  anuria,  etc.  In  these 
cases,  already  attacked  with  a  well-marked  cholerine,  we  acted  with  the  same  energy  as  in  a 
confirmed  case  of  cholera,  by  requiring  the  patient  to  go  to  bed  and  wrap  himself  up  well  in 
order  to  secure  jierspiration,  permitting  only  an  emulsion  of  rice  alternated  with  small  cups  of 
infusion  of  tea,  tilia,  or  chamomile,  with  a  few  spoonfuls  of  spiced  brandy  to  be  swallowed. 

The  diarrhoea  was  combated,  p.  r.  n.,  with  subnitrate  of  bismuth  in  the  dose  of  4  to  8 
grams  daily,  with  laudanum  of  Sydenham,  10  to  GO  and  more  drops  daily,  according  to  the  age 
and  condition  of  the  patient.  Having  observed  the  good  results  obtained  in  diarrhoeas  with 
elixir  of  paregoric  of  the  French  pharmacopia,  I  employed  it  also  against  the  cholerine,  or,  more 
correctly  speaking,  the  choleraic  diarrhoea,  in  the  dose  of  10  to  20  drops  in  sugared  water,  or 
in  an  infusion  of  chamomile  every  hour.  The  subnitrate  of  bismuth,  laudanum,  and  elixir  of 
paregoric  were,  in  my  hands,  the  best  remedies,  since  neither  the  anticholeric  drojDS  of  Lebert, 
nor  columbo,  nor  rhattany,  nor  others  which  I  used,  gave  as  good  results. 

The  vomiting  which  so  disturbed  the  patients  was  combated  generally  with  the  anti- 
emetic potion  of  Riverio,  which  produced  good  results,  for  neither  sulphuric  ether,  nor  chloro- 
form, nor  opium  or  its  preparations,  behaved  as  well. 

In  tlie  algid  period,  or  that  of  concentration,  during  the  present  epidemic,  the  most  strik- 
ing symptoms  were  depression  of  temperature,  a  frightful  lividity,  darker  than  that  which 
usually  corresponds  to  the  cyanosis  of  cholera,  diarrhoea,  not  very  persistent  and  sometimes 
even  absent;  irregular  pulse,  irregular  respiration,  etc. 

In  the  dangerous  period,  I  directed  all  my  efforts  to  the  exterior,  using  friction  to  the 
extremities  and  to  the  spine,  sometimes  dry,  sometimes  moist,  with  more  or  less  stimulaiat  mate- 
rials, applying  flying  sinapisms  in  large  numbers,  and  enveloping  the  patient  in  warm  wraps. 

When,  in  spite  of  these  measures,  the  algid  state  became  confirmed,  the  above-mentioned 
remedies  were  continued,  but  with  greater  enei'gy;  stimulant  potions  were  administered  inter- 
nally, with  acetate  of  ammonia^  and  alcoholic  stimulants  such  as  wine,  rum,  cognac,  according 
to  circumstances. 

In  some  patients  in  whom  the  thirst  was  devouring,  the  vomiting  almost  uncontrollable, 
and  who  refused  to  take  medicine  by  the  mouth,  good  effects  followed  the  administration  of 
cold  water  alone  or  with  a  few  drops  of  lemon  juice,  taken  as  the  thirst  demanded,  but  in 
moderation,  and  enemas  of  alcoholic  infusions  of  coffee  or  chamomile  at  proper  times  gave 
good  results. 

We  antagonized  cramps  by  frictions  with  a  woolen  cloth,  or  with  a  mixture  of  oil  of 
turpentine,  one  part,  and  two  parts  of  camjjhorated  alcohol.  In  man^  cases  every  remedy 
employed  was  useless,  and  the  patients  succumbed  in  this  period  of  concentration,  some  of 
them  within  eight  or  ten  hours  from  the  beginning  of  the  attack. 

When  the  reaction  has  been  incomplete  and  the  cyanosis  persisted,  the  pulse  developed 
little  force,  the  prostration  continued,  the  anuria  still  marked,  etc., — in  these  very  grave 
cases,  the  external  stimulant  applications  were  pushed  energetically;  coffee  and  alcoholics 
were  given  by  the  mouth  or  per  rectum.  Even  in  some  of  these  cases  the  power  of  nature 
gained  the  day,  and  the  patient  recovered  from  his  desperate  situation. 

When  congestion  of  the  brain  followed  reaction,  the  patient  was  required  to  remain  in 
bed  with  the  head  elevated,  and  was  treated  by  cold  affusions  to  the  head,  and  given  acidu- 
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lated  drinks;  emolient  enemas  were  given  and  revulsives  applied  to  the  extremities.  If  the 
reaction  presented  typhoid  symptoms,  the  usual  treatment  for  such  a  condition  was  employed. 

(18)  The  anticholeric  inoculations  were  not  practiced  in  this  town,  hut  twenty-seven  of 
our  people  were  inoculated  in  Rafelcofer  and  seven  were  inoculated  in  Valencia,  making  a 
total  of  tliir by-four.  Seven  were  inoculated  in  Valencia  on  the  19th  of  May  by  Dr.  Jaime 
Ferran,  as  already  indicated,  and  all  were  re-inoculated  by  the  same  doctor  on  the  26th  of 
the  same  month.  Those  inoculated  for  the  third  time  did  not  return  to  this  village  until  after 
tha  end  of  the  epidemic,  but  remained  in  Massanasa,  a  village  also  infected.  The  other  four 
raburnei  to  this  town  the  day  following  the  re-inoculation  and  had  continual  intercourse  with 
th3  cholera  patients  without  experiencing  the  slightest  indisposition  during  the  epidemic. 

TliB  remaining  twenty-seven  were  inoculated  in  Rafelcofer,  a  village  near  this  town,  by 
Dr.  Arfcaro  Ortigosa,  after  the  method  of  Dr.  Ferran,  on  the  3d  and  4th  of  July,  or  during 
the  pe.'iod  of  descent  of  the  epidemic  in  this  town.  Of  these  only  three  lived  in  the  quarter 
which  suffered  most  from  the  epidemic. 

Of  the  twenty-seven  inoculated  in  Rafelcofer  there  were  only  two  attacked  by  cholera; 
one,  attacked  in  forty-four  hours  after  the  inoculation,  was  a  young  married  woman  twenty- 
seven  years  of  age,  of  a  lymphatic-nervous  temperament,  robust  constitution,  surrounded  by 
good  hygienic  conditions  which  had  existed  from  before  the  epidemic.  A  few  days  before 
the  inoculation  she  had  visited  frequently  and  remained  for  several  hours  with  a  friend 
severely  attacked  with  cholera.  The  course  of  the  disease  in  this  young  woman  was  rapid, 
for  she  died  in  fourteen  hours  with  the  symptoms  of  a  typical  case  of  asphyxic  cholera. 

The  other  person  was  attacked  ten  days  after  the  anticholeric  inoculation.  She  was  a 
married  woman,  thirty-five  years  of  age,  of  lymphatic-nervous  temperament,  ordinary 
constitution,  somewhat  weakened  by  lactation  and  by  insufficient  food.  She  also  had  had 
intercourse  with  cholera  patients  before  and  after  the  inoculation.  Although  she  presented  a 
complete  picture  of  the  algid  state,  it  was  with  a  certain  benignity,  and  she  reacted  promptly 
and  fully.  During  convalescence  she  suffered  from  intestinal  catarrh,  from  which  she  ulti- 
mately quite  recovered. 

The  other  twenty-five  inoculated  did  not  suffer  the  slightest  indisposition  during  the 
remainder  of  the  epidemic. 

I  have  nothing  to  say  about  the  harmlessness  or  danger  or  of  the  utility  or  uselessness  of 
the  procedure  of  Ferran,  for  I  have  personal  knowledge  of  a  too  small  number,  all  of  whom 
were  inoculated  during  the  decline  of  the  epidemic,  and  the  inoculated,  although  of  different 
ages,  sexes,  and  conditions,  almost  all  belonged  to  the  rich  or  middle  class.  I  need  more 
extensive  personal  statistics  in  order  to  express  a  favorable  opinion  concerning  the  procedure 
of  Dr.  J.  Ferran.  , 

(20)  I  have  already  stated  in  another  place  that  the  sanitary  cordon  established  on  the 
14th  of  May  was  defective,  for  it  was  not  sufficiently  strong.  It  was  evaded,  and  the  infected 
villages  held  continual  intercourse  with  those  which  were  healthy.  The  fumigations  practiced 
in  the  houses  of  those  sick  with  cholera  frequently  were  not  performed  with  the  most  exem- 
plary care,  but  it  appeared,  nevertheless,  that  they  impeded  the  propagation  of  the  disease 
during  the  period  of  ascent. 

The  municipality  have  taken  no  measures  to  prevent  the  re-appearance  of  cholera  in  this 
town  during  the  next  summer.  Up  to  the  present  nothing  has  been  done.  This  is  our  nature. 
We  remember  Santa  Barbara  only  when  it  thunders — and  it  must  thunder  loudly — yet  we 
curse  the  result.    This  is  Spanish. 

(22)  During  the  winter  between  1884  and  1885  there  occurred  here  a  few  isolated  cases  of 
cholera,  some  of  which  were  recovered  from,  but  the  majority  were  fatal.  Since  the  extinc- 
tion of  the  recent  epidemic,  on  the  11th  of  July  (1885),  there  has  been  no  vestige  of  cholera 
or  of  any  disease  which  resembled  it. 

(23)  The  mortuary  statistics  since  the  year  1880  have  been  as  follows:  In  1880,  61  deaths; 
in  1881,  68  deaths;  in  1882,  77  deaths;  in  1883,  97  deaths;  in  1884,  66  deaths;  in  1885,  176  deaths. 

(24)  During  the  epidemic  of  1834  there  were  more  deaths  than  during  the  last;  in  that  of 
1854  the  cholera  did  not  cause  as  many  deaths  as  in  the  last;  in  the  epidemic  of  1865  there 
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were  only  34  attacks  and  12  deaths;  in  the  last  invasion  of  1885  there  were  17G  attacks  and  83 
deaths. 

It  is  to  be  remarked  that  all  of  these  176  cases  were  very  severe.  Three-quarters  of  the 
whole  population  were  attacked  with  diarrhea — and  many  such  attacks  were  really  of  choler- 
ine— which  were  cured  and  not  entered  in  the  statistics.  On  account  of  the  large  number  of 
diarrhoeal  patients  whom  it  was  necessary  to  visit  it  was  impossible  to  give  proper  attention 
to  the  grave  cases,  for  I  was  the  sole  person  charged  with  medical  attendance,  and  I  had  also 
to  visit  the  neighboring  village  of  Petrels,  which  was  also  attacked  by  the  epidemic.  Tins 
excessive  labor  without  rest,  many  nights  without  sleep,  undermined  greatly  my  physical 
strength. 

(25)  Few  were  the  inhabitants  of  this  town  who,  panic-stricken,  fled  on  the  appearance  of 
the  cholera.  Only  some  ten  persons  abandoned  the  village  in  the  first  days  of  the  ei^idemic, 
and  they  did  not  return  until  it  had  entirely  ceased. 

Note. — During  the  period  of  ascent  of  the  epidemic  it  was  observed  that  when  the  west- 
ern winds  prevailed  there  were  more  attacks.  The  latter  were  also  more  numerous  on  the 
days  following  fetes,  due,  in  my  opinion,  both  to  the  excesses  which  on  those  days  were 
committed  with  alcoholic  beverages,  and  also  to  the  assembling  of  a  greater  part  of  the 
inhabitants  in  the  small  parochial  church.  Fear  and  panic  greatly  favored  the  attacks.  In 
children  the  cholera  was  more  benign.    The  asphyxic  attacks  were  all  fatal. 

RiCHARDO.  Antonio  Esteve. 

FuENTE  Encarroz,  February  12,  1886. 


REPLY  TO  interrogatories  CONCERNING  CHOLERA  IN  THE  CITY  OF  GRANADA. 

Dr.  Paulino  Ventura  Sabatie,  of  the  city  of  Granada,  replying  to  the  interrogatory  which 
I  sent  him,  thus  answers  the  sixth  : 

(6)  They  endeavored  to  isolate  the  first  cases,  although  in  an  imperfect  manner.  After  the 
epidemic  developed  lazarettos  were  established;  disinfections  were  performed,  also  imperfectly. 
When  the  disease  assumed  alarming  proportions  some  energy  was  manifested,  although  the 
disinfections  were  still  inconajjlete,  and  the  lazarettos  were  suppressed.  The  public  cemetery 
had  got  into  an  alarming  state  of  abandonment;  hundreds  of  corpses  remained  unburied  for 
four  and  six  days.  It  was  the  14th  of  August.  At  this  date  it  is  said  that  the  deaths  reached 
four  hundred  and  eighty  per  diem.  Then  the  service  of  the  cemetery  was  improved,  disin- 
fections were  increased,  domiciliary  assistance  was  organized,  cholera  hospitals  were  estab- 
lished, and  the  public  hygiene  was  somewhat  improved. 

And  he  thus  also  answers  the  seventh  : 

(7)  The  potable  water  of  Granada  proceeds  from  the  rivers  Darro  and  Genii,  which  flow 
over  lime  and  mineral  deposits,  and  from  the  Fuente  Grande  of  Alfacar,  which  springs  from 
limestone.  The  conduits  are  uncovered.  The  water  is  distributed  by  very  imperfect  terra- 
cotta pipes,  and  its  ciirrent  is  sometimes  intermingled  with  that  of  the  sewers. 

REPLY  FROM  THE  OFFICE  OF  MILITARY  SUBINSPECTION  OF  HEALTH,  DISTRICT  OF  GRANADA. 

[statistics  and  report  upon  the  epidemic  op  ASIATIC  CHOLERA,  WHICH  PERSISTED  DURING  THE  MONTHS  OF 
JULY,  AUGUST,  SEPTEMBER,  OCTOBER,  AND  NOVEMBER,  1885,  IN  THIS  CAPITAL  AND  THROUGHOUT  PARTS  OF  THIS 
DISTRICT.] 

In  writing  this  report  in  fulfillment  of  a  duty  imposed  upon  me  by  the  circular  from  his 
excellency  the  Director-General  of  Health,  dated  31st  of  last  August,  I  can  say  but  little  that 
is  new  concerning  Asiatic  cholera,  a  disease  which  has  with  such  frequency  visited  us  during 
the  present  century  and  caused  panic  and  desolation  wherever  it  has  appeared.  This  disease 
is,  unfortunately,  well  known  through  its  effects,  and  every  physician  i:)rofessing  the  science 
of  medicine  is  well  acquainted  with  those  more  or  less  rational  views  of  combating  it  with 
which  our  thei'apeutic  arsenal  is  stocked.  It  is  solely  my  intention  to  give  a  rfeume  of  the 
last  invasion  of  the  Peninsula  by  cholera,  the  best  known  measures  of  prevention,  and  the 
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knowledge  whicli  I  have  acquired  practically  concerning  the  most  rational  and  acceptable 
treatment  up  to  the  present,  for  we  have  no  exact  knowledge  of  the  best  means  of  combating 
this  tei'rible  disease. 

The  disease  which  appeared  in  the  city  of  Toulon,  imported  from  Egypt,  where  it  broke 
out  during  the  year  1883,  or  brought  from  Tonquin  by  French  ships,  was  not  slow  to  show 
itself  in  Marseilles,  Naples,  and  various  other  ports  of  France  and  Italy.  It  was  at  length  trans- 
mitted to  Spain  (in  1884)  and  appeared  in  villages  of  the  province  of  Alicante,  such  as  Beniopa, 
Novelda,  Elche,  Monf orte,  etc. ,  in  which  it  developed  with  more  vehemence.  It  was  encoun- 
tered also,  although  with  less  intensity,  in  some  of  the  villages  of  Valencia  and  Cataluna. 
Sanitary  measures  of  isolation  and  disinfection  were  taken  at  that  time,  and  the  disease  as 
an  epidemic  was  extinguished  in  those  localities,  or  at  least  became  latent,  soon  again  to 
appear  in  the  month  of  March  (1885)  and  be  spread  to  different  villages  of  the  province  of  Valencia, 
as  is  thought,  by  the  laborers  engaged  in  the  culture  of  rice.  They  follow  this  occupation, 
whilst  living  under  miserable  conditions,  which,  according  to  Drs.  Koch  and  Pettenkofer, 
are  so  favorable  for  the  germination  and  development  of  the  coma  bacillus.  The  fact  that 
the  epidemic  was  introduced  into  the  country  one  year,  became  latent  during  the  winter 
months,  again  to  revive  and  spread  over  the  whole  of  the  Spanish  Peninsula  in  the  spring, 
is  but  a  repetition  of  what  has  been  experienced  in  former  visitations  of  cholera.  We  see  it  appear 
in  March  of  this  year  (1885)  in  Jativa,  in  April  in  Alcira,  and  successively  in  different  villages 
of  the  province  of  Valencia.  The  epidemic  then  took  renewed  activity  and  extended  to  the 
city  of  Murcia  and  its  surrounding  country,  to  Aranjuez  and  Saragossa,  and  on  the  13th  of 
July  it  made  its  appearance  with  a  few  cases  in  Granada. 

I  do  not  consider  it  difficult  to  point  out  the  cause  of  its  appearance  in  this  capital.  This 
province  is  adjacent  to  that  of  Murcia  and  Almeria.  Moreover  the  sanitary  measures  which 
it  was  possible  to  put  in  practice  (obedient  to  superior  orders)  for  the  isolation  and  disinfection  of 
the  persons  and  eff  e  'ts  of  travelers  proceeding  from  infected  points  were  insufficient.  Besides  the 
arrival  in  this  city  of  emigrants  and  agricultural  laborers  from  those  provinces  was  well  known, 
the  place  of  arrival  being  that  where  the  first  cases  appeared  in  this  district — Cortijo  del 
Posito  of  Ubeda.  The  same  may  be  said  of  Baeza.  The  epidemic  did  not  delay  many  days  in 
making  its  appearance  in  this  capital.  One  of  the  first  attacks  was  in  the  case  of  a  woman 
proceeding  from  the  fields;  she  dwelt  in  one  of  the  houses  of  Albaicin  and  was  taken  to  the 
Hospital  of  San  Juan  de  Dios  and  died  in  a  few  hours.  Besidea  these  first  attacks  there  was 
also  on  the  19th  of  July  an  orderly  of  the  captain-general  who  had  been  in  communication  with 
a  family  recently  arrived  from  Valencia,  living  in  a  house  near  the  captain-general  in  which 
other  individuals  were  also  attacked.  The^erms  of  cholera  were  favored  by  the  climatolog- 
ical  and  topographic  conditions  of  this  locality,  by  the  elevated  temperature  and  the  hydro- 
graphic  condition  of  the  soil,  by  the  large  numbers  of  the  poor  class  located  usually  in  con- 
tracted quarters  and  living  under  the  most  miserable  hygienic  conditions  possible.  And  the 
inactivity  of  the  civil  authorities  respecting  the  adoption  of  measures  to  avoid  the  propagation 
of  the  disease  caused  the  cholera  to  spread  more  widely  and  invade  more  rapidly  the  whole  of 
the  city  than  I  believe  it  has  done  in  other  places,  gaining  many  victims  and  occasioning  panic 
and  desolation  in  many  families,  notwithstanding  the  emigration  of  some  of  the  well-to-do. 

In  si^ite  (jf  good  hygienic  regulations  which  had  already  been  adopted  not  only  relat  ve 
to  the  military  quarters,  but  also  to  the  individuals  themselves,  the  garrison  was  nevertheless 
attacked  by  the  disease  and  was  one  of  the  points  where  the  epidemic  began,  the  first  cases  occur- 
ring in  the  detachment  quartered  with  the  captain-general.  According  to  the  regulations 
already  established,  disinfection  of  beds  and  effects  of  the  individuals  and  cleansing  of  the 
locality  were  at  once  resorted  to,  but  other  attacks  in  the  same  building  not  ceasing  to  occur  it 
became  necessary  to  discharge  a  company  quartered  there  as  well  as  the  cavalry  escort  and  a 
numerous  personnel  of  orderlies  and  clerks.  Finally  the  governor-general  was  attacked  and 
died  in  a  few  hours,  a  victim  of  the  epidemic.  These  facts  demonstrated  the  existence  of  a 
focus  in  that  edifice  where  such  a  large  number  of  individuals  resided,  and  I  recommended  to 
his  excellency  the  captain-general  the  urgencj^  of  its  complete  evacuation  in  order  to  secure 
its  disinfection. 
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Tlie  first  cases  "were  at  once  taken  to  the  provisional  hospital  established  in  the  Plaza  cle 
Toros  (bull-ring),  where  it  was  necessary  to  locate  it,  for  there  was  no  other  place  disposable. 
The  establishment  of 'this  hospital  had  been  provided  for  by  superior  military  authority  upon 
the  appearance  of  cholera  in  S]3ain  during  the  j^revious  year,  and  the  proprietor  gave  the  iise 
of  this  place  gratis.  The  necessary  division  of  the  arena  and  amjihitheater  into  apartments 
and  the  construction  of  a  roof  were  supervised  by  the  corps  of  engineers. 

Fifty  beds  were  at  once  provided,  the  numlDer  subsequently  reaching  upwards  of  one  hun- 
dred, with  the  necessary  furniture  in  the  circular  gallery,  which  exists  beneath  the  upjDer  tiers, 
besides  a  hall  for  the  officers  of  the  hospital,  a  store-room,  a  kitchen,  a  room  for  disinfection,  a 
room  for  nurses  and  attendants,  a  hall  for  convalescents,  a  drug  store,  quarters  for  the  physicians 
and  for  the  guard,  a  mortuary,  a  lavatory.  The  hospital  was  further  arranged  so  that  there  was 
a  hall  for  the  officers,  etc.  A  sufficient  corps  of  attendants,  servants  for  the  cleaning  and  con- 
tinuous disinfection  of  clothing,  a  coi^js  for  attention  to  the  removal  and  burial  of  the  dead 
were  organized,  an  official  druggist  and  chaplains  were  appointed.  An  executive  department, 
under  the  direction  of  the  chief,  was  established,  which,  together  with  three  medical  officers 
and  a  director  of  the  military  hospital,  constituted  the  government  of  this  extemporized  hos- 
pital. His  excellency  the  director-general,  at  the  time  of  his  visit  of  inspection,  on  the  8th 
of  August,  when  the  epidemic  was  at  its  height,  gave  further  directions  concerning  its  organ- 
ization. I  had  the  honor  during  the  visit  of  his  excellency  the  minister  of  the  interior  to 
the  hospitals  to  receive  his  commendation  concerning  the  good  service  and  assistance  which 
the  sick  in  this  provisional  hospital  received,  notwithstanding  its  inconvenient  location  in  an 
establishment  of  this  sort. 

At  the  same  time  a  department  for  convalescents  was  established,  in  order  that  the  cured 
might  not  be  transferred  at  once  to  their  own  qiiarters,  and  thereby  possibly  transmit  the  dis- 
ease to  their  comrades.  The  palace  of  Charles  V,  in  the  Alhambra,  was  the  place  originally 
destined  for  this  use,  but  in  a  few  days  the  location  of  this  department  was  transferred  to  the 
Carthusian  Convent,  because  tliat  liuilding  possessed  better  hygienic  conditions.  In  the  latter 
place  they  remained  under  the  supervision  of  an  officer  of  the  army  until  a  ijhysician  appointed 
to  visit  them  daily,  morning  and  evening,  might  consider  them  in  a  fit  condition  to  be  removed 
to  their  quarters. 

The  foregoing  having  been  premised  concerning  the  appearance  of  epidemic  cholera  in 
this  district,  as  also  in  this  capital,  and  the  hygienic  measures  recommended  and  the  establish- 
ment of  the  provisional  hospital  having  been  alluded  to,  I  shall  now  proceed  to  discuss  the 
prophylactic  measures  which  I  deem  most  efficacious,  and  which  governments  should  adopt 
in  order  to  avoid  the  transmission  of  the  disease  from  one  locality  to  another. 

Well  established  as  it  is  that  the  disease  is  eminently  contagious,  that  it  is  transported  by 
individuals,  baggage,  and  other  eft'ects,  isolation  by  lazarettos,  quarantines,  and  sanitary  cor- 
dons are  the  first  measures  which  should  be  made  use  of,  such  as  were  adopted  the  previous  year 
in  villages  of  the  provinces  of  Valencia  and  Alacante,  with  the  result  of  extinguishing,  or  at 
least  staying,  the  epidemic  until  its  re-ap]3earance  in  the  spring  by  means  of  agencies  already 
mentioned.  But  considerations  which  it  is  not  my  duty  to  criticise  caused  those  very  effica- 
cious measures  to  be  forgotten  and  others  to  be  adopted  which,  although  they  might  give  good 
results,  did  not  radically  combat  the  contagion,  as  tlie  facts  have  shown.  They  were  more 
difficult  of  enforcement  by  reason  of  the  continuous  disinfection  and  the  isolation  of  persons 
and  places  necessary,  and  the  danger  of  contagion  was  greatly  enhanced  by  any  carelessness 
whatever.  At  any  rate,  under  the  enforcement  of  the  latter  measures  the  greater  part  of  the 
villages  suffered  the  disastrous  effects  of  the  epidemic.  All  those  measures  which  sanitary 
laws  dictate  should  be  put  in  practice,  the  perfection  of  public  hygiene  everywhere,  would  be 
the  basis  of  my  action,  supporting  myself  by  what  the  distinguished  hygienist,  Monlau,  has 
said:  "Given  a  village  which  possesses  all  the  desirable  conditions  for  good  health,  we  will  be 
responsible  for  the  damage  which  an  imported  contagion  causes,  because  the  pabulum  and 
conditions  necessary  for  the  exercise  of  its  injurioiis  action  will  not  be  found."  But  since  the 
actual  state  of  the  public  health  is — in  the  majority,  not  to  say  in  all,  of  the  villages — very  far 
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from  being  in  such  a  state  of  perfection,  very  efficient  and  rigorous  measures  are  necessary  to 
effect  the  isolation  of  a  contagious  and  dreaded  disease,  although  they  are  always  considered 
prejudicial,  as  well  by  those  who  are  the  subjects  of  isolation  by  mealis  of  cordons,  etc.,  as 
also  by  those  of  the  contrary  opinion,  on  account  of  the  paralysis  which  is  produced  in  all 
kinds  of  business  through  the  fear  which  is  occasioned  and  the  privations  which  large  numbers 
of  individuals  suffer;  this  being  the  most  painful  injury  to  which  all  are  exposed. 

I  have  considered  the  etiology,  prophylaxis,  and  precautions  which,  according  to  the  reports 
of  physicians,  have  been  observed  in  all  the  military  edifices  as  also  in  the  other  parts  of  the 
district  which  have  been  more  or  less  intensely  affected  by  the  eiDidemic.  Concerning  the 
symptoms  of  the  disease,  I  have  little  to  add  to  the  exposition  of  the  classic  authors  who  have 
described  them.  I  shall  only  mention  the  forms  most  frequently  presented — mucous  and 
serous  diarrhea,  with  the  later  symptom,  which  attracts  attention  to  this  affection,  namely 
cramp.  Cramps  did  not  always  find  their  location  in  the  extremities.  There  were  numerous 
cases  in  the  hospitals  of  Granada  in  which  the  cramps  were  located  in  the  thoracic  region,  and 
some  in  which  they  were  confined  to  the  central  organs.  In  these  cases  the  asphyxic  stage 
rapidly  appeared  unless  this  terrible  symptom  were  combated,  and  paralysis  of  the  heart  thus 
avoided. 

Complications  of  a  typhoid  nature  were  quite  numerous.  A  comatose  condition  and  difficul- 
ties of  digestion  carried  off'  many  patients.  I  have  had  occasion  to  observe  this  in  my  practice 
during  other  epidemics. 

Abscesses  of  the  parotid  gland,  petechial  eruptions,  and  other  complications  have  had  but 
little  development.  Not  a  twentieth  part  of  the  patients  have  experienced  them,  and  there  was 
only  one  death  among  these.  The  so-called  "fulminant"  forms,  followed  by  death  in  a  few 
hours,  were  more  frequent  in  the  beginning  of  the  epidemic,  and  also  during  the  period  of  its 
increase;  whilst  they  were  less  frequent  during  the  decrease,  a  circumstance  which  I  have  also 
observed  in  other  epidemics  of  this  kind. 

The  action  of  the  morbific  agent  which  produces  these  pathological  forms  I  consider  to  be 
malignant.  The  pernicious  effects  upon  our  organism  fall  upon  the  nervous  system  of  the 
trisplanchnic,  which  governs  the  action  of  the  chief  organs  of  life,  such  as  the  heart  and  lungs. 
In  its  nature  essentially  deleterious,  it  immediately  attacks  these  principal  centers  of  the  sys- 
tem and  threatens  life.  Nature  finds  itself  deprived  of  sufficient  reactive  power  to  overcome 
the  disease  and  to  remedy  the  irregularity  of  the  normal  functions,  or  in  other  words,  the  law 
of  conservation  is  overthrown  and  the  forces  are  powerless  to  regulate  the  economj".  This  is 
what  we  know  and  see  of  the  malignity  of  Asiatic  cholera  when  it  runs  its  course  with  rapid- 
ity, and  it  justifies  us  in  regarding  it  as  an  ataxo-adynamic  condition,  followed  on  the  one 
hand  by  resolution,  and  on  the  other  by  a  collapse  which  is  sufficient  to  occasion  death. 

The  treatment  generally  employed  in  the  hospital  of  the  Plaza  de  Toros,  as  also  in  other 
parts  of  this  district,  has  been  symptomatic,  or  so-called  rational,  for  up  to  the  present  we  have 
no  specific  with  which  to  combat  the  disease.  In  the  first  period,  and  also  in  the  second,  the 
opiates  and  aromatic  tinctures  and  infusions,  with  and  without  vegetable  and  mineral  astrin- 
gents, have  been  followed  by  happy  results.  Among  the  latter  we  would  recominend  bismuth 
in  the  form  of  subnitrate  or  salicylate.  These  measures  were  conjoined  with  diajjlioretic 
drinks  in  small  doses  and  revulsives  to  the  extremities  as  also  to  the  epigastrium  when  vomit- 
ing has  been  j^ersistent.  The  latter  symptom  has  been  combated  during  the  second  period 
with  ice  in  the  stomach,  hypodermic  injections  of  concentrated  solutions  of  hydrate  of  chloral 
or  of  the  chloride  of  morphia  or  of  ether,  or  by  the  application  of  heat  to  the  surface  in  order 
to  procure  reaction  before  the  patient  passed  into  the  asphyxic  or  typhoid  stage.  For  the 
latter  condition  many  employed  tonics  and  diffusible  stimulants,  such  as  extract  of  quinia,  etc., 
alternating  with  anti-spasmodic  potions  in  small  doses,  and  also  with  spoonfuls  of  rich  wine,  to 
which  was  added  later  some  broth,  if  the  condition  of  the  patient  allowed.  I  might  mention 
that  with  this  treatment  I  have  cured  a  few  patients  in  this  last  stage,  and  have  had  the 
pleasure  to  observe  during  my  visits  at  this  hospital  the  physicians  charged  with  the  care  of 
the  cholera  patients  follow  it  with  good  results.  A  general  warm  bath  has  also  been  used  in 
this  period,  but  without  obtaining  favorable  results.    The  persistent  and  very  troublesome 
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anuria  of  this  disease  has  disappeared  in  a  number  of  grave  cases  after  frequent  frictions  of 
both  renal  regions  with  a  preparation,  either  oleaginous  or  alcoholic,  of  tincture  of  canthar- 
idin,  of  castoreum  and  ether.  They  have  also  been  employed,  according  to  circumstances,  in 
the  typhoid  conditions  of  grave  character,  this  complication  in  the  majority  of  cases  being 
usually  very  slight  when  this  treatment  was  employed  from  the  first  or  second  period  of  the 
disease. 

Pilocarpine  has  been  administered  in  hyiiodermic  injections  for  its  diaphoretic  effects,  but 
without  desirable  results.  It  remains  to  make  mention  of  the  administration  of  ether  by  the 
rectum,  the  treatment  initiated  by  a  professor  of  tlie  University  of  Granada,  Dr.  Godoy,  and 
put  into  practice  in  the  provisional  hospital  by  tlie  attendant  physicians.  The  object  of  this 
treatment,  according  to  the  theory  enunciated  by  the  second  physician,  Dr.  Granizd,  in  his 
pamphlet,  is  to  kill  the  bacillus  or  produce  anaesthesia  of  it,  or  it  acts  as  a  sedative  to  the  acute 
processes  of  the  disease.  In  order  to  prove,  first,  that  it  is  a  germicide  it  would  be  advisable 
to  try  the  action  of  ether  upon  the  micro-organism  obtained  from  the  dejecta  and  observe  the 
influence  which  it  exercises,  in  order  to  obtain  fixed  data  concerning  the  modus  operandi  of 
this  therapeutic  measure. 

The  statistics  of  the  results  obtained  in  the  hospital  of  the  Plaza  de  Toros  were  not  so 
complete  as  was  to  be  desired.  They  relate  solely  to  a  few  patients  in  the  second  period,  or 
that  of  serous  diarrhoea,  which  I  had  occasion  to  note  in  my  visits  of  infection ;  they  do  not 
concern  the  third  period,  or  that  of  asphyxia.  From  them  it  is  to  be  dediiced  that  the  admin- 
istration of  ether  in  this  form  is  a  new  remedy  which  in  certain  cases  may  give  good  results ; 
meanwhile,  we  have  no  scientific  knowledge  of  the  true  action  of  ether  upon  the  bacillus.  We 
have,  however,  other  means  of  administering  this  most  useful  medicament,  now  by  the  rectum 
(with  the  necessary  api^aratus  which  preserves  a  sufficient  temperature  for  its  entrance  into 
the  intestinal  canal),  now  by  the  digestive  a^oparatus,  when  circumstances  permit  it,  and  again 
by  means  of  the  hypodermic  syringe,  a  mode  of  administration  not  subject  to  the  inconvenience 
which  in  some  cases  are  met  with  in  the  rectal  administration  on  account  of  the  pain  which  is 
produced  and  the  complications  which  occur.  When  it  is  necessary  to  administer  the  ether  at 
sliort  intervals  in  order  to  secure  its  constant  action  upon  the  intestinal  tube,  which  was  the 
occasion  of  its  use  in  the  hospital  of  the  Plaza  de  Toros,  some  good  results  are  to  be  obtained. 

No  autopsies  were  performed  nor  were  any  microscopical  or  pathological  observations  or 
studies  made  because  it  would  not  have  been  possible  to  establish  a  histological  laboratory, 
there  being  no  microscope  at  our  disposal. 


Resume  of  military  cholera  statistics  in  the  district  of  Granada, 


Localities. 

Attacks. 

Deaths. 

Cured. 

Granada : 

Officers   

38 

13 

2.5 

Men  

228 

.59 

](j9 

Jaen : 

Officers  

5 

3 

Men  

29 

4 

25 

Almeria : 

n 

3 

8 

12 

3 

9 

Total  of  the  district : 

Officers  

54 

18 

36 

Men   

269 

66 

203 

Grand  total  

323  1  84 

239 

Note. — It  is  impossible  to  state  the  number  of  men  existing  in  garrisons  of  the  district, 
for  we  do  not  have  the  necessary  data. 

Rafael  Mejia, 
TJie  Director  Suhinspedor. 

Granada,  December  30,  1885. 
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REPLIES  OP  THE  CHIEF  DIRECTOR  OP  THE  BOARD  OP  HEALTH  OP  THE   CITY  OP  GRANADA  TO 

INTERROGATORIES  CONCERNING  CHOLERA. 

(1)  This  city  was  invaded  on  the  11th  of  July,  1885,  the  first  case  appearing  in  Cocheras 
street,  No.  1 3.  On  the  12th  there  was  no  attack;  on  the  13th  there  were  two;  on  the  17th,  three; 
and  then  the  numbers  increased  in  a  very  rapid  manner.  It  is  supposed  that  the  importation 
of  the  disease  was  due  to  laborers  from  Murcia,  at  that  time  infected,  who  came  to  assist  in 
harvesting. 

(2)  On  account  of  the  rapidity  with  which  the  disease  developed,  the  epidemic  began  in 
our  city  within  a  very  few  days  from  the  above  mentioned  date. 

(3)  The  pi'opagation  of  the  disease  was  gradually  rapid,  reaching  its  maximum  intensity 
on  the  19th  of  August,  at  which  date  it  began  to  decrease. 

(4)  The  cholera  was  propagated  from  various  centers  of  infection,  which  were  located  at 
the  commencement  in  the  Captain-Generalcy,  in  Sta.  Ana  street,  in  the  Carrera  de  Darro,  and 
in  the  neighborhood  of  Merced  quarter;  but  after  the  first  days  all  parts  of  the  city  were 
invaded. 

(5)  During  the  summer  of  1884  "  stations  for  observation  "  and  disinfection  had  been  estab- 
lished on  the  iDrincipal  roads  for  travelers  and  merchandise  proceeding  from  infected  places. 
In  the  summer  of  1885  these  precautions  were  redoubled.  There  were  established,  besides  the 
above  mentioned,  three  lazarettos  where  travelers  from  infected  places  xmderwent  quarantine, 
and  if  the  place  from  which  they  came  were  not  certified  by  documents  the  quarantine  was 
extended  three  to  five  days,  as  their  arrival  was  more  or  less  suspicious.  Microscopic  exami- 
nations of  the  public  drinking  water,  as  well  as  chemical  analyses,  were  made  every  three 
days.  Visits  of  inspection  were  made  for  the  purpose  of  improving  the  hygienic  conditions 
of  the  outer  wards,  prisons,  inns,  hotels,  caff^s,  boarding  houses,  and  inhabitants.  Fumiga- 
tions were  practiced  in  all  places  which  might  become  foci.  Pits  were  ordered  to  be  con- 
structed in  the  wards  which  contained  no  sewers,  and  deposits  of  excrement,  old  rags,  pigs, 
etc.,  were  ordered  to  be  removed  outside  of  the  city. 

A  special  service  was  organized;  the  city  was  divided  into  districts  and  a  physician 
assigned  to  each;  a  corps  was  provided  for  the  daily  examination  of  the  markets,  the  depots, 
and  the  shops;  a  post  was  established  at  the  entrance  of  the  Municipal  Hall,  where  the  inhabit- 
ants might  deposit  their  notices  and  demands;  subscrijjtions  were  started  in  aid  of  the  poor; 
printed  sheets  containing  hygienic  advice  concerning  the  means  of  prevention  of  the  disease, 
as  well  as  the  mode  of  treatment  of  the  first  symptoms  in  case  of  an  attack,  were  distributed 
among  the  inhabitants;  to  limit  as  much  as  possible  the  great  danger  of  our  people,  guards 
were  ordered  to  watch  the  entrances  to  the  city;  a  special  hospital  was  established,  whose 
installation  was  opposed  by  the  populace;  parochial  boards  were  organized  and  expected  to 
suggest  to  the  municipality  the  hygienic  improvements  which  in  their  opinion  were  indispen- 
sable; orders  were  enacted  requiring  physicians  with  private  patients  to  daily  repoi^t  of  the 
sick  whom  they  attend. 

(6)  The  first  cases  having  occurred,  isolation  of  the  dwellings  proceeded  whilst  personal 
assistance  was  rendered  to  the  sick,  and  the  physician  was  obliged  to  give  frequent  reports  of 
the  incidents  through  which  the  disease  was  passing.  (This  was  done  for  the  first  six  days  of 
the  attack.)  The  disease  having  ended,  generally  by  death  in  the  first  cases,  the  house  was 
vacated,  the  clothing  and  furniture  burned,  and  physicians  of  the  municipal  chemical  depart- 
ment fumigated  and  disinfected  the  latrines,  and  in  case  of  necessity  closed  the  house.  Never- 
theless, the  epidemic  developed,  and  then  physicians  were  assigned  in  sufficient  number  for 
service  everywhere;  at  the  same  time  a  corresponding  pharmaceutical  service  was  provided,  by 
whom  the  poor  were  supplied  according  to  contract  arranged  by  the  municij)ality.  Various 
corps  of  men  were  appointed  for  the  transportation  of  cadavers,  and  vehicles  were  ordered  t<) 
be  built  appropriate  for  this  purpose.  Large  trenches  were  dug  in  the  cemetery,  in  which  the 
corpses  were  covered  with  lime.  The  poor  were  provided  with  food  and  money,  and  each 
parochial  board  directed  the  fumigation  of  the  houses  invaded  in  its  respective  district.  All 
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of  these  measures,  and  that  of  closing  the  public  schools  besides,  were  adopted  on  the  2ad  of 
July.  Later  on,  four  cholera  hospitals  were  established  in  the  outer  portions  of  the  city,  and 
these  public  establishments  were  supplied  with  nurses.  The  above-mentioned  parochial 
boards  were  furnished  with  Palastros  cylinders  for  the  disinfection  of  the  clothing,  and  with 
materials  for  burning  disinfectant  substances  in  the  public  streets. 

(7)  The  city  is  supplied  with  water  from  the  rivers  Genii  and  Darro,  the  canal  Aynadamar 
and  the  reservoirs  (or  immense  earthen  jars)  of  the  Alhambra,  besides  springs  within  the 
Alhambra  called  the  New  Fountains  of  the  Avellano.  The  distribution  of  the  water  is  by 
means  of  terra-cotta  pipes,  all  of  them  in  very  bail  condition,  not  only  by  reason  of  their  per- 
miability  but  also  because  they  run  beside  the  sewers.  All  the  houses  of  the  city  are  supplied 
with  this  water. 

(8)  There  are  villages  near  one  of  the  rivers  which  supply  this  city  which  were  attacked  by 
the  epidemic  before  thi  invasion  of  Granada,  one  of  these  villages  being  Guadix,  5  kilometers 
distant.    The  fall  of  the  river  is  very  small  and  the  water  has  consequently  a  very  slow  current. 

(9)  What  has  been  said  relative  to  the  public  supply  of  drinking  water  is  applicable  to 
that  used  for  irrigation. 

(10)  The  public  sewerage  of  Granada  is  the  worst  of  its  kind,  and  there  are  districts  in 
which  even  this  is  entirely  absent,  whilst  the  filth  and  excrement  arc  thrown  into  the  court 
yards  or  into  the  public  streets. 

(11)  On  account  of  the  intensity  and  great  extent  of  the  epidemic  it  was  impossible  to 
appreciate  the  relation  which  might  have  existed  between  the  propagation  of  the  cholera  and 
either  the  supply  of  drinking  water  or  the  public  sewerage. 

(12)  The  parts  of  the  city  of  Granada  which  suffered  most  by  cholera  were  the  parishes 
of  S.  Alfonso,  S.  Josd,  Santa  Ana,  and  S.  Cecilio,  localities  in  which  the  poorer  classes  pre- 
dominated and  under  the  worst  hygienic  conditions.  In  the  majority  of  these  districts  there 
was  no  system  of  sewerage. 

(13)  I  was  unable  to  observe  anything  during  the  epidemic  respecting  the  influence 
which  meteorological  and  telluric  conditions  might  have  upon  the  course  and  propagation  of 
the  disease. 

(14)  The  following  table  indicates  the  daily  progress  of  the  cholera  (exclusive  of  attacks 
and  deaths  in  the  Cholera  Hospital  of  S.  Lazaro). 

The  figures  relate  solely  to  the  attacks  and  deaths  in  our  citj' . 


Date. 

Attacks. 

Deaths. 

Date. 

Attacks. 

Deaths. 

Date. 

Attacks. 

Deaths. 

Date. 

Attacks. 

Deaths. 

July  13 

1 

1 

July  30 

104 

53 

Aug.  16 

295 

148 

Seirt.  2 

24 

12 

14 

31 

106 
129 

59 

17 

318 

143 

3 

20 

15 

Aug.  1 

69 
59 

18 

272 

125 

4 

15 

16 

2 

129 

19 

245 

116 

5 

17 

10 

17 

1 

1 

3 

165 

74 

20 

143 

104 

6 

11 

1 

18 

4 

183 

68 

21 

189 

82 

7 

6 

10 

1 

1 

5 

201 

92 

22 

158 

68 

8 

4 

1 

20 

3 

3 

6 

243 

117 

23 

156 

56 

9 

4 

1 

21 

5 

5 

266 

110 

24 

127 

61 

10 

0 

2 

22 

12 

12 

8 

296 

106 

25 

101 

50 

11 

2 

23 

20 

11 

9 

313 

169 

26 

103 

34 

12 

11 

3 

24 

29 

12 

10 

.304 

142 

27 

78 

32 

13 

1 

1 

25 

66 

29 

11 

291 

122 

28 

57 

23 

14 

3 

-6 

42 

20 

12 

334 

134 

29 

41 

18 

15 

o 

1 

27 

58 

25 

13 

410 

181 

30 

45 

25 

Total  . . 

7,011 

3, 254 

28 

73 

39 

14 

332 

170 

31 

36 

21 

29 

59 

53 

15 

310 

148 

Sept.  1 

31 

9 

It  could  not  be  determined  with  entire  certainty  if  the  preventive  and  repressive  measures 
which  were  enforced  had  any  direct  influence  upon  the  decrease  of  the  epidemic,  for  when  the 
attempts  to  combat  the  disease  were  most  energetic  the  epidemic  had  already  been  falling  for 
several  days. 
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(16)  In  this  locality,  especially  at  the  beginning  of  summer,  colics,  with  a  choleriform 
character,  are  frequent,  and  this  renders  it  quite  difficult  to  diagnose  the  first  attack  of  cholera — 
a  difficulty  of  which  Granada  furnished  many  examples. 

(17)  Since  the  commencement  of  the  epidemic  the  physicians  have  sought  to  discover  the 
most  efficacious  treatment  for  cholera.  Without  entering  into  details,  it  may  be  said  that  the 
most  successful,  and  at  the  same  time  most  constantly  emjiloyed,  has  been  that  advised  by 
Dr.  Tunisi  [of  Italy]. 

The  administration  of  ether  vapor  per  rectum  has  also  been  employed  with  benefit,  a  pro- 
cedure devised  and  put  into  practice  by  Dr.  Godoy,  of  tJiis  facility  of  medicine.  But  the 
epidemic  period  had  already  passed  at  the  time  rectal  etherizations  were  employed,  and, 
notwithstanding  the  rationality  of  the  method,  we  therefore  lack  data  of  a  practical  nature 
corroborative  of  the  observations  of  Dr.  Godoy. 

It  is  noteworthy  that  the  gravity  of  the  attacks  ran  parallel  with  the  course  of  the  epi- 
demic in  such  a  manner  that  at  its  commencement  nearly  all  the  patients  died;  in  the  stationary 
period,  more  than  half  recovered;  whilst  during  the  period  of  decline  almost  all  recovered. 
Before  concluding  the  reply  to  this  question  I  will  state  that  the  medicine  was  administered  to 
the  immense  majority  of  the  cholera  patients  by  means  of  hypodermic  injections. 

(18)  As  soon  as  the  news  reached  Granada  of  the  proximitj^  of  the  cholera — in  view  of 
the  work  which  Dr.  Ferran  had  accomplished  in  Valencia — the  provincial  legislature  com- 
missioned a  member  of  the  medical  faculty  of  this  city — Dr.  Edwardo  Garcia  Sola — to  visit 
the  points  where  Dr.  Ferran  had  performed  his  experiments,  for  the  purpose  of  reporting  his 
views  concerning  the  scientific  as  well  as  the  practical  value  of  the  so-called  preventive  inocu- 
lations. His  conclusion  was  that  they  should  not  be  practiced,  for,  in  the  first  place,  the 
comina  bacillus  could  not  live  in  the  subcutaneous  cellular  tissue  into  which  it  was  injected; 
and  in  the  second  place  he  considered  the  procedure  dangerous,  because  the  slightest  careless- 
ness might  give  rise  to  inoculation  of  the  vibrio  serpens  and  the  establishment  of  a  process  of 
supticaemia.  Dr.  Sola  also  pointed  out  in  his  conclusions  that  the  effects  of  the  inoculation 
(of  Ferran)  do  not  present  any  resemblance  to  the  clinical  symptoms  of  cholera.  In  view  of 
the  conclusions  of  the  said  professor,  there  was  no  thought  of  employing  here  this  procedure — 
the  anticholeric  inoculation. 

(19)  Many  individuals  are  known  of  who  have  been  attacked  by  cholera  for  the  second 
time  within  the  same  epidemic  period,  and  in  all  of  these  cases  it  was  observed  that  the  first 
attack  was  benign  and  slow,  while  the  second  was  rapid  and  almost  always  fatal. 

(20)  As  respects  the  results  obtained  from  quarantine  and  fumigations  in  this  city  we 
could  make  no  observations.    (See  response  No.  15.) 

(21)  The  authorities  had  the  chief  care  of  all  that  concerns  sanitation  of  the  dwellings; 
they  ordered  all  deposits  of  objectionable  materials  to  be  made  outside  of  the  city;  constantly 
examined  into  the  purity  of  the  food  and  beverages;  created  a  board  of  health,  properly 
organized  and  equipped;  projected  improvements  in  the  condition  of  the  water  supply  and  of 
the  sewerage;  alleviated  the  condition  of  the  poorer  classes,  by  intending  to  establish,  as  a 
beginning,  an  asylum  sliop,  containing  the  materials  necessary  for  supply  of  hospitals. 

(22)  Since  the  disappearance  of  the  epidemic,  in  the  month  of  September,  no  case  of 
cholera  has  been  registered  in  the  city. 

(23)  The  number  of  interments  in  the  public  cemetery  of  this  city  during  five  years  is  as 
follows: 


Years. 

Cadavers. 

1881  

3,231 
3,342 
3,405 
2,868 
6,211 

1882  

1883  

1884  

1885  

Total  

19,057 
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(24)  We  have  no  scientific  data  upon  which  we  can  support  a  reason  why  the  cholera  dis- 
appeared without  leaving  the  slightest  trace. 

(25)  It  may  be  said  approximately  that  a  third  of  the  inhabitants  abandoned  onr  city 
during  the  epidemic. 

Dr.  SiMANCAS, 

The  Chief  Director  of  the  Board  of  Health. 

Granada,  March  10,  18S6. 


REPLY  OF  DR.  FEDERICO  OLORIZ  AGUILERA,  OF  MADRID,  TO  INTERROGATORIES  CONCERNING 

CHOLERA  IN  GRANADA. 

Dr.  Federico  Oloriz  Aguilera,  of  Madrid,  kindly  replied  to  the  interrogatories  concerning 
cholera  in  Granada,  from  which  I  will  extract  the  following : 

"  Being  a  native  of  Granada,  I  was  in  that  city  in  the  beginning  of  July,  1885,  when  cholera 
began  to  spread  in  the  south  of  Spain,  and  I  remained  in  my  native  city  until  the  12th  of  Sep- 
tember, when  there  were  only  a  very  few  cases  per  day. " 

(5)  Three  lazarettos  were  established  at  the  principal  entrances  of  the  city.  But  as  the  city 
is  not  walled  and  has  a  very  extensive  circumference,  it  was  not  possible  to  prevent  immigration, 
and  the  little  rigor  exercised  in  the  quarantine  and  inspection  of  travelers  contributed  to  this 
result;  it  may,  moreover,  be  affirmed  that  efficacious  measures  of  isolation  were  not  adopted. 
There  is  reason  to  believe  that  no  objects  or  merchandise  proceeding  from  infected  places 
entered  the  city,  other  than  some  baggage  of  travelers  after  an  imperfect  fumigation;  but,  on 
the  other  hand,  the  small  traSic  with  the  neighboring  villages,  against  which  no  precautions 
were  adopted,  continued  without  the  least  interruption. 

(6)  The  first  cases  of  cholera  were  not  isolated;  the  disinfection  of  objects  and  dwellings 
was  imperfect  and  tardy;  the  first  serious  sanitary  measure  was  the  installation  of  a  cholera 
hospital,  that  of  S.  Lazaro,  formerly  intended  for  leprosy.  It  received  patients  before  it  was 
entirely  ready,  for  all  these  measures  were  adopted  with  great  precipitation  after  the  apjoear- 
ance  of  the  epidemic  was  confirmed;  that  is,  five  days  after  the  first  case. 

(7)  The  potable  water  of  Granada  proceeds  from  its  two  rivers,  the  Darro  and  the  Genii, 
from  a  fountain  called  Alfacar  which  is  6  kilometers  distant  from  the  city,  and  from  some 
other  less  important  springs.  The  water  is  conducted  by  terra-cotta  pipes,  there  being  many 
houses  having  special  pipes  and  large  earthen  jars  of  drinking  water.  The  water  is  raised  to 
all  the  stories  only  exceptionally,  for  the  immense  majority  of  the  houses  in  Granada  are 
inhabited  by  a  single  family.  In  many  houses  the  inhabitants  use  no  other  water  than  that 
contained  in  the  above-mentioned  large  earthen  jars,  and  which  was  already  in  them  since  the 
previous  winter;  nevertheless,  some  of  these  persons  were  attacked.  Others  drink  only  water 
from  the  cisterns  of  the  Alhambra,  which  are  filled  during  the  winter,  whilst  still  others  used 
only  boiled  water.  I  can  not  affirm  that  these  precaiitions  were  really  preventive;  but,  in 
this  connection,  I  consider  it  pertinent  to  refer  to  a  fact  which  I  had  occasion  to  observe  very 
closely. 

A  family,  consisting  of  a  lady,  four  children,  a  sister,  a  servant  woman,  and  a  coachman, 
drank  water  from  a  private  reservoir  (large  earthen  jar).  One  day,  by  inadvertence  of  the 
coachman,  there  entered  into  this  reservoir  some  water  from  the  (public)  water-pipes.  Before 
they  knew  of  the  mixing  of  the  water  all  the  members  of  the  family^  drank  it  except  the  lady 
and  her  sister,  but  especially  one  of  the  daughters,  a  son  of  twelve  years,  and  the  coachman, 
who,  to  protest  against  his  carelessness,  drank  of  it  to  excess.  In  four  days  the  daughter  was 
attacked  and  died  in  thirty-five  hours ;  a  little  after  the  son,  also,  who  died  in  five  days ;  at 
the  same  time  the  other  two  daughters  fell  sick,  but  they  recovered,  and  the  servant  woman 
had  a  verj'-  severe  attack  ;  a  few  days  later  the  sister  of  the  lady  was  attacked;  in  her  turn, 
the  wife  of  the  coachman  took  the  disease  and  died.  Of  this  family  there  escaped  only  the 
lady  and  the  coachman,  i.  e.,  she  who  had  not  drank  of  the  water  at  all  and  he  who  had  used 
most  of  it. 
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En  rdsurrKj,  the  extreme  diffusion  of  the  epidemic  in  Granada  prevents  the  drawing  of 
conclusions  respecting  the  influence  of  the  water  in  each  ijarticular  case. 

(10)  The  sewerage  is  very  imperfect.  The  house-drains  do  not  prevent  the  mixing  of  the 
foecal  matter  with  the  water  which  is  conducted  to  the  earthen  jars,  because  of  their  x^roximity 
and  the  porosity  of  the  material  of  which  both  are  formed.  In  some  poor  wards  there  are  no 
sewers,  but  in  them  the  dirty  water  rxxns  in  uncovered  trenches. 

(19)  I  saw  an  old  woman  who  affirmed  that  she  had  symptoms  of  cholera  fifteen  days 
before  I  saw  her  again  attacked  with  them,  having  apparently  remained  jjerfectly  well  in  the 
interval.  She  also  recovered  from  the  second  attack.  (He  relates  another  case  of  second 
attack  in  a  washerwoman,  who  related  both  attacks  to  the  doctor,  he  having  seen  neither  of 
them. ) 

A  music  teacher  had  an  attack  of  a  benign  character;  after  a  month,  in  which  he  lost 
almost  all  his  family,  he  was  attacked  again  and  died.  1  did  not  see  him  in  this  second 
attack,  but  it  is  almost  certain  that  it  was  cholera. 


ANSWERS  TO  THE  INTERROGATORIES  RELATING  TO  CHOLERA  IN  THE  CITY  OF  MURCIA,  THE 
CAPITAL  OF  THE  PROVINCE  OF  THE  SAME  NAME,  1885. 

MuRCiA,  Ajjril  6,  1886. 

(1)  Our  city  was  not  only  one  of  those  invaded  during  the  last  epidemic  of  cholera  which 
has  visited  Spain,  but  it  may  also  be  reckoned  among  those  which  have  felt  most  severely  the 
ravages  of  the  disease.  The  first  case  of  cholera  which  was  observed  in  this  capital  occurred 
on  the  oth  of  June,  1885,  in  a  person,  of  doubtful  antecedents,  who  was  admitted  into  the 
General  Provincial  Hospital  and  died  in  a  few  hours.  This  attack  was  attributed  at  once  to 
the  presence,  in  this  city  forty-eight  hours  before,  of  troops  which  had  garrisoned  some  vil- 
lages in  the  neighborhood  of  Valencia,  which  villages  up  to  that  time  were  the  only  ones 
attacked  in  the  peninsula.  These  troops  had  left  behind,  in  the  various  towns  along  their 
march  (Albacete,  Archena),  some  men  attacked  with  cholera. 

Others  attributed  the  invasion  of  this  city  to  the  existence  of  two  cases  of  cholera  in 
Archena  which  occurred  there  two  days  before,  a  village  of  this  province  where  there  are  hot 
springs,  believing  that  the  waters  of  the  river  Segura,  into  which  flows  the  water  of  these 
springs  and  in  which  the  clothing  of  the  patients  was  washed,  to  be  responsible  for  the  trans- 
mission. We  are  inclined,  neverthless,  to  accept,  as  more  certain,  the  introduction  of  the 
cholera  in  this  city  by  the  troops  from  Valencia,  since,  in  passing  the  village  of  Archena,  they 
left  behind  them  the  two  sole  cases  in  that  place. 

(2)  From  this  date  (5th  of  June)  cases  occurred  frequently,  first  in  two  soldiers  in  the  said 
hospital,  and  afterwards  simultaneously  in  different  localities  of  the  city,  so  distant  from  each 
other  and  in  such  large  numbers  that  it  was  impossible  to  explain  its  propagation.  The  disease 
became  epidemic  in  the  short  space  of  six  days. 

(3)  Its  propagation,  then,  as  above  indicated,  was  so  rapid  that  in  the  first  days  it  spread  . 
over  the  whole  city,  there  being  no  ward  in  which  there  was  not  a  large  number  of  attacks. 

(4)  It  can  not  be  affirmed  that  there  existed  foci  or  centers  of  infection  from  which  the 
disease  radiated,  for  from  the  general  hospital,  situated  almost  in  the  middle  of  the  city,  the 
disease  spread  in  such  varied  directions,  people  being  attacked  in  streets  quite  distant  from 
the  first  cases  without  there  being  any  persons  attacked  in  the  intermediate  streets.  It  was 
impossible  to  follow  its  irregular  and  capricious  course.  As  soon  as  the  epidemic  became 
general  it  was  observed  that  in  two  opposite  wards,  one  called  San  Jixan,  in  the  southeast,  and 
another  San  Antolin,  in  the  southwest  of  the  city,  inhabited  in  great  part  by  the  poor,  the 
epidemic  was  most  intense. 

(5)  The  measures  which  were  projected  for  the  prevention  of  an  epidemic  of  cholera  were 
cordons  and  lazarettos,  but  they  were  not  put  in  execution  because  the  orders  of  the  Govern- 
ment did  not  permit  it. 
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(6)  In  order  to  avoid  an  epidemic  development  of  cholera,  as  soon  as  the  first  cases  were 
observed  isolation  and  disinfection  were  proceeded  with.  Communication  and  contact  of  the 
inhabitants  of  the  house  in  which  the  cholera  was  located  with  the  other  inhabitants  was  pre- 
vented, and  large  quantities  of  nitrous  acid  gas  and  sulphurous  acid  gas  were  generated  in 
the  interior  of  the  dwellings. 

As  soon  as  it  was  seen  how  insufficient  was  the  system  to  stay  or  arrest  the  epidemic  which 
had  already  begun,  on  the  10th  of  June  a  general  plan  of  assistance  and  disinfection  was  estab- 
lished which  produced  some  effect  in  modifying  the  intensity  of  the  epidemic.  This  service 
was  constituted  under  the  orders  of  the  local  board  of  health.  Three  centers  were  established 
under  the  name  of  "  houses  of  assistance,"  under  the  direction  of  physicians  who  gave  constant 
aid  to  great  numbers  who  were  suffering.  In  these  centers  were  stored  large  quantities  of 
disinfectants,  the  distribution  of  which  was  under  the  charge  of  committees,  each  one  com- 
posed of  one  hundred  members.  One  of  these  members  accompanied  the  physicians  and 
performed  the  disinfection  of  the  dwelling  at  the  same  time  that  the  patient  was  examined. 
Meanwhile  others  were  charged  with  collection  of  the  clothing  and  furniture  of  the  room 
of  the  patients  as  soon  as  the  la,tter  had  died,  in  order  to  burn  them,  sulphur  being  added 
to  the  fire.  The  cadavers  were  moved  in  a  few  hours  after  death  to  the  cemetery,  where  it  was 
necessary  that  they  should  be  retained  twenty-four  hours  before  interment. 

A  cholera  house  was  established,  with  a  proper  and  necessary  service  and  under  good 
hygienic  conditions.  Those  who  voluntarily  requested  it  and  those  who  had  no  family  and 
no  physician  for  their  assistance  were  taken  to  this  hospital. 

The  disinfectants  most  commonly  employed,  as  well  as  in  the  establishment  as  for  general 
disinfection,  were  hyponitric  acid,  sulphurous  acid,  solution  of  sulphate  of  lime,  2  per  cent, 
solution  of  carbolic  acid  and  chloride  of  lime,  this  being  used  in  variable  quantities  according 
to  circumstances  and  necessity  and  according  to  the  opinions  of  the  physicians.  These  meas- 
ures were  enforced  during  the  whole  epidemic;  that  is,  from  the  10th  of  June  to  the  end  of 
September. 

(7)  From  time  immemorial  no  other  potable  water  has  been  used  for  the  supjjly  of  this 
city  than  that  of  the  river  Segura,  it  being  taken  directly  from  the  river  or  from  some  of  its 
tributary  streams  which  at  several  intervals  traverse  the  town  from  north  to  south;  besides, 
2  per  cent,  of  the  inhabitants  use  water  from  wells  at  a  distance  of  4  kilometers.  The  sur- 
rounding huertas  and  neighboring  villages  are  supplied  with  this  same  river  water. 

(8)  The  majority  of  the  villages  situated  upon  tli-i  banks  of  the  river  Segura  were 
invaded  by  cholera  last  summer,  but  at  such  difiierent  dates  that  no  precise  deduction  can 
be  drawn  or  affirmations  be  made  concerning  the  transmission  of  the  pathogenic  agent  of 
cholera  by  means  of  the  said  water;  thus,  while  the  village  of  Alcantarilla,  situate  southwest 
of  Murcia,  at  a  distance  of  5  kilometers  and  uj)on  the  right  bank  of  the  said  river  Segura, 
was  attacked  almost  simultaneously  with  this  city,  Alguaras,  a  village  situated  farther  west 
and  upon  the  left  bank,  was  attacked  some  days  afterward  in  the  same  manner.  In  the  village 
of  Molina,  situate  to  the  left  of  the  river  and  to  the  north  of  this  city,  the  first  cases  were 
met  with  in  the  first  days  of  the  month  of  July.  These  villages  were  extensively  visited  by 
the  epidemic,  particularly  Molina  where  it  may  be  said  that  the  epidemic  broke  out  in  an 
extraordinary  manner. 

(9)  The  water  used  for  public  irrigation  is  that  of  the  same  river  Segura,  but  many  use 
the  subsoil  water,  drawn  from  wells  or  jDits  existing  in  almost  all  the  houses. 

(10)  The  sewerage  which  exists  here  is  very  incomplete.  It  consists  of  small  canals  or  sew- 
ers, which  course  the  central  streets  of  the  town  and  serve  only  for  the  collection  of  storm 
water,  which  is  conducted  either  to  the  eastern  part  of  the  surrounding  huertas,  in  order  to 
be  used  for  irrigation,  or  to  the  river.  Household  sewers  for  dirty  water  are  wanting,  the  dirty 
water  being  received  in  sinks  constructed  in  the  inner  courts  of  the  houses,  and  by  reason  of 
filtration,  when  they  are  well  constructed,  they  do  not  emit  emanations  detrimental  to  health, 
and  require  to  be  emptied  only  periodically.  Every  ten  years  the  solid  residuum  which  has 
accumulated  therein  is  removed, 

S.  Mis.  92  13 
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(11)  It  is  not  possible  to  establish  any  relation  of  cause  and  elfect  between  tlie  introduction 
and  propagation  of  cholera  in  this  town  and  the  distribtxtion  of  water,  for  although  isolated 
cases  have  created  some  such  suspicions,  the  necessary  proof  is  wanting. 

(12)  The  points  most  affected  in  our  population  were  the  opposite  wards,  where  misery 
and  the  absence  of  cleanliness  characterized  the  houses  and  the  streets,  for  their  inhabitants 
belong  to  the  poorest  social  classes. 

(18)  Anticholeric  inoculations  of  no  kind  were  performed  in  this  locality. 

(19)  We  don't  personally  know  of  any  case  in  which  an  attack  of  cholera  in  the  same  indi- 
vidual has  been  rej)eated. 

(34)  This  capital  was  invaded  for  the  first  time  by  the  cholera  in  the  year  1834,  and  suc- 
cessively in  1854,  1855, 1859,  1865,  and  in  1885.  That  is  to  say,  every  time  that  it  has  appeared 
in  Spain. 

The  principal  questions  having  been  replied  to,  we  are  sorry  not  to  be  able  to  reply  to  the 
others  for  want  of  exact  data,  such  as  would  meet  with  the  desires  of  yourself  and  yoiir  Gov- 
ernment.   We  take  this  opportunity  to  offer  you  our  most  distinguished  consideration. 

Rafael  Garcia. 
Emilio  Sanchez  Garcia. 


ANSWER  OF  DR.  MIGUEL  BAZO  TO  INTERROGATORIES  CONCERNING  THE  CHOLERA  IN  THE  CITY 

OF  MURCIA. 

(1)  On  the  last  days  of  the  month  of  May,  1885,  the  cases  of  Asiatic  cholera  began  in  this 
capital.  During  the  whole  of  that  month  there  were  j)resent  cases  of  acute  diarrhoea  without 
choleriform  character,  but  already  in  the  first  days  of  the  following  month  of  June  the  cases  of 
true  cholera  were  very  frequent,  and  on  the  5th  (of  that  month)  there  was  a  genuine  epidemic 
of  cholera. 

(2)  The  official  statistics  should  clearly  indicate  the  march  of  the  epidemic.  My  notes 
show  that  its  rise  was  gradual,  but  very  rapid,  so  that  the  epidemic  was  at  its  zenith  in  the 
first  fifteen  days  ;  it  remained  at  this  height  for  more  than  fifteen  days,  and  then  the  descent 
began,  slow  and  gradual,  but  not  constant,  being  more  irregular  and  varied  than  the  ascent, 

(4)  At  the  same  time  several  cases  appeared  in  opposite  districts  of  the  city,  that  is  to  say, 
within  its  limits,  as  also  in  the  huerta,  it  being  observed  that  propagation  took  place  from  the 
primitive  foci  in  proportion  as  their  disinfection  was  tardy.  As  to  the  course  of  the  stream  of 
water  nothing  definite  can  be  said;  affirmations  and  denials  succeed  each  other.  Archena,  a 
village  near  the  river  Segura,  noted  for  its  specific  springs  of  sulphurous  water,  and  at  4 
leagues  from  this  city,  was  the  first  town  of  the  province  which  had  the  first  case  of  cholera. 
In  a  few  days  the  disease  made  its  appearance  here  (in  Murcia),  and  a  little  afterwards, 
although  with  some  irregularity  of  order,  it  broke  out  in  the  various  villages  which  border 
the  river  Segura. 

(5)  Isolation  of  the  sick  and  their  families,  burning  of  objects  which  they  used,  disinfec- 
tion of  clothing,  and  ventilation  and  cleaning  of  the  dwellings. 

(6)  The  fear  which  surprised  all  did  not  give  place  during  the  first  days  to  puerile  vaci- 
lation.  The  first  effort  was  to  infuse  heart  and  courage  into  the  inhabitants  by  seeking  to 
conceal  the  real  truth.  Parochial  boards  were  nominated  on  the  sixth  day,  composed  of  several 
inhabitants  with  the  lieutenant-mayor  at  their  head;  and  with  the  aid  of  the  municipality  the 
work  of  public  and  private  hygiene  was  formally  and  scientifically  begun.  These  boards  did 
excellent  work.  They  collected  funds  from  the  charitable,  as  well  in  money  as  in  useful 
materials;  they  looked  after  the  health  of  the  well  with  appropriate  counsel,  and  aided  the 
sick  with  whatever  they  needed.  Disinfectants,  prodigally  distributed  by  the  municipality, 
and  cleaning  improved  the  condition  of  the  external  atmosphere.  They  cleaned  up  the  houses 
of  the  sick,  and  they  burned  by  night  and  in  all  the  streets  large  quantities  of  disinfectants. 

(7)  The  capital  has  no  public  siipply  of  drinking  water.  The  inhabitants  collect  the  water 
from  the  river  Segura  and  let  it  stand  in  enormous  earthen  jars,  in  order  that  the  solid  mate- 
rial which  it  holds  in  suspension  may  subside.    When  it  thus  becomes  clear  and  transparent, 
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it  is  used.  We  are  all,  therefore,  under  the  same  conditions,  with  the  difference  that  the  poor 
have  fewer  and  poorer  vessels  in  which  to  clarify  the  water,  which  is  always  turbid  when 
collected,  and  they  drink  it  in  worse  condition  than  do  the  rich.  Since  the  cholera  invaded 
this  city  abnost  every  one  boils  the  water  before  using  it. 

The  mountains  which  surround  this  locality  abound  in  potable  water,  but  its  transporta- 
tion is  difficult,  and  it  very  soon  decomposes,  for  it  carries  much  organic  substance  in  suspen- 
sion. Water  irom  the  numerous  artesian  wells  for  irrigation,  met  with  in  the  surrounding 
huerta,  is  also  used  for  drinking.  To  tell  the  truth,  however,  this  water  is  not  really  artesian, 
but  proceeds  from  infiltration  through  the  soil  from  the  River  Segura.  At  present  this  sub- 
ject is  being  examined  by  the  municipality. 

The  river  Luogonero  passes  by  the  important  villages  which  are  marked  on  the  chart  (not 
rsp reduced  here).  It  is  of  small  constant  flow,  but  during  seasons  of  heavy  rains  its  volume 
is  very  great  and  its  current  is  terribly  strong. 


Distance  from  Murcia  to—  Kilometers. 

Alcan  tar  ilia   11 

Molina   13 

Archena   23 

Centi   16 

Lorgui     IQi 

Villaneuva   24 

Ulea   24 

Ojas   27 

Blanca   29 

Nicote   29 


Distance  from  Murcia  to —  Kilometers. 

Albaran   33 

Cieza   39 

Calsparra   56 

Beniel  and  Alguerias   16 

The  1  )order  of  the  province  of  A  licante . .  20 

Orilniela   23 

Librilla...    27 

Totana   44 

Lorca  ;   68 


The  river  water  is  used  for  irrigation  of  tlie  cultivated  fields,  and  it  previously  passes  by 
villages  along  its  banks  which  at  the  time  of  our  cholera  epidemic  did  not  have  cholera  patients 
in  such  numbers  as  they  existed  in  this  capital.  If  was  afterwards  observed  that  in  our  huerta, 
which  is  very  thickly  populated,  almost  with  as  many  inhabitants  as  the  city  contains,  although 
much  more  scattered,  the  attacks  were  more  frequent  in  the  direction  of  the  current  of  the 
river  and  in  the  localities  which  were  the  lowest  and  least  ventilated,  such  as  El  Real,  El 
Llano  di  Brujas,  Dolores. 

(10)  The  sewage  is  of  small  extent  and  empties  partly  into  the  river  in  the  center  of  the 
city  and  partly  into  a  canal  or  stream  of  water  which  traverses  the  lower  part  of  the  town  and 
collects  dirty  water  and  rain  water,  discharging  at  the  north  side  of  the  city  into  an  irriga- 
tion canal,  this  water  being  very  much  in  demand  by  the  farmers  on  account  of  its  usefulness 
to  the  land.  There  are  other  canals  for  the  irrigation  of  the  huertas  and  gardens,  which  pass 
through  the  city. 

(11)  I  can  not  easily  calculate. 

(12)  The  parishes  of  San  Juan,  San  Antonio,  and  San  Andres  were  most  attacked.  In 
them  the  poor  and  the  filthy  are  numerous,  and  therefore  there  is  little  of  hygiene  in  individ- 
uals, in  families,  or  in  dwellings. 

(13)  Clear,  serene  sky,  with  a  burning  sun,  high  temperature,  calm  air,  abundant  and 
exuberant  vegetation,  as  in  the  fruit  and  vegetable  season  of  this  huerta,  with  a  damp  soil 
and  subsoil. 

(14)  Varied  diiring  the  first  days  up  to  50  per  cent. ;  afterwards.  25  jjer  cent,  or  less. 

(15)  We  can  not  estimate  it.  The  disease  very  qiiickly  spread  through  the  whole  popula- 
tion. It  sustained  itself  in  spite  of  every  effort,  and  it  descended  slowly.  The  most  striking 
effect  was  observed  when  the  poor  people  were  removed  from  the  wards  which  were  most 
attacked  to  barracks  in  the  country.  The  families  thus  removed,  as  a  rule,  suffered  no  further 
attacks ;  the  form  and  progress  of  the  disease  were  modified  beneficially. 

(16)  None.  Here  intermittent  fevers  are  endemic,  and  all  kinds  and  forms  are  met  with, 
but  never  the  choleriform.  The  other  diseases  are  those  common  in  the  towns  in  the  south 
of  Spain. 

(17)  That  of  Tunisi — tincture  of  opium. 
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(18)  Hypodermic  injections  with  the  salts  of  quinia;  various  physicians.  Abandoned 
because  inefficient.  (The  reporter  has  evidently  misunderstood  the  question,  since  the  replies 
are  irrelevant.) 

(19)  I  have  seen  none,  but  I  have  seen  and  treated  many  complications  following  lesions 
of  the  digestive  apparatus,  and  I  have  had  patients  who,  after  cholera,  suffered  from  quotidian 
and  tertiary  intermittents  in  houses  also  containing  cholera  patients. 

(20)  Without  any  partiality,  as  a  Spaniard  loving  our  own  systems,  it  is  certain  that  sani- 
tary cordons  and  lazarettos  have  benefited  the  health  of  those  towns  which  have  thus  defended 
themselves,  as  was  proved  in  Sevilla  and  here  in  several  towns  of  this  province.  Last  year, 
when  the  disease  was  very  near  us,  in  Alicante  and  its  villages,  isolation  protected  us. 

(31)  To  our  shame  and  misfortune,  none. 

(33)  None.  The  public  health  appears  to  be  better,  and  we  have  not  had  the  diseases  of 
the  season  nor  any  special  tendency  to  disease. 

(33)  I  do  not  know;  uj) wards  of  two  hundred  and  thirty-eight. 

(24)  The  medical  history  of  this  country  says  that  whenever  cholera  has  entered  Spain, 
Murcia  has  suffered  from  it.  The  villages  of  this  i^rovince  along  the  coast  are  sujjposed  to  be 
immune,  and  the  cause  of  this  is  attributed  to  the  iodine  of  the  atmosphere. 

(35)  I  can  not  definitely  say,  since  many  families  upon  finding  themselves  uncomfortably 
fixed  in  the  country  again  took  refuge  in  the  city;  but  some  calculate  that  a  third  part  of  the 
population  fled,  others  that  a  fourth  part  abandoned  the  place. 

It  is  to  be  added  that  of  the  families  which  returned  in  the  months  of  September  and 
October,  many  fell  sick  of  cholera,  almost  all  of  these  attacks  being  fatal,  at  least  those  which 
I  saw,  and  those  who  escaped  an  attack  had  diarrhoeas  and  disorders  of  the  digestive  functions. 

The  undersigned  also  experienced  upon  days  during  the  epidemic  passing  disturbances  of 
the  following  form : 

Being  in  my  usual  state  of  good  health,  and  without  any  change  of  regimen  except  greater 
precautions  and  more  careful  hygienic  habits,  whilst  making  a  visit  I  would  experience  an 
epigastric  restlessness,  nausea,  slight  vertigo,  coldness  in  the  legs,  tension  in  the  thighs,  and  a 
little  cold  sweat  over  the  whole  body.  I  would  come  home,  take  tilfome  infusion,  and  cover 
myself  up  well.  I  would  then  experience  an  expansion  of  the  whole  arterial  circulation  from 
the  center  to  the  periphery,  increased  heat  and  a  very  copious  perspiration,  and  in  two  hours 
would  return  to  my  sorrowful  visits. 

I  think  that  that  has  but  little  significance,  but  whilst  I  am  relating  to  you  my  impressions, 
why  should  I  omit  my  own  feelings  ? 

I  can  give  you  more  details  respecting  the  parish  in  which  I  live,  with  the  object  of  fur- 
nishing you  the  data. 

From  the  10th  of  June,  when  the  epidemic  began  in  this  ward,  to  the  39th  of  September 
of  1885,  upon  which  occurred  the  last  case,  there  were  three  hundred  and  eighteen  attacks  and 
one  hundred  and  forty  deaths,  classified  in  the  following  manner  : 


Attacks  : 

Deaths  : 

  251 

  105 

  57 

  35 

  136 

  57 

  172 

Female  

  83 

Hours  of  death :  From  5  o'clock  a.  m.  to  8  p.  m.,  116 ;  from  8  o'clock  p.  m.  to  5  a.  m.,  84. 

This  parish  has  1,306  householders  and  3,363  souls ;  the  proportion  of  deaths  is  4  per  cent. 
The  number  of  emigrants  in  this  parish  was  86. 

If  you  would  know  the  location  and  other  conditions  of  the  streets  in  this  parish,  I  can 
give  to  you  the  numbers  of  attacks  and  deaths  which  occurred  in  each  street,  but  I  have  not 
done  so  because  I  did  not  suppose  this  useful  to  you.  In  case  they  should  be  useful,  I  will 
send  them  with  much  pleasure,  as  well  as  anything  else  which,  through  forgetfulness,  I  may 
not  have  mentioned  in  the  unpremeditated  manner  in  which  my  daily  occupation  has  obliged 
me  to  make  reply. 

Miguel  Bazo. 
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REPLIES  TO  THE  INTERROGATORIES   CONCERNING   CHOLERA  PRESENTED  BY   THE  SECRETARY 
OF  THE  MUNICIPALITY  OF  THE  CITY  OF  TARIFA. 

(1)  If  your  toivn  has  been  attaclred  by  cholera  during  the  last  epidemic,  ivhen  and  hoiv  was 
the  disease  introduced? 

The  city  of  Tarifa  was  invaded  by  epidemic  cholera  in  the  month  of  January,  1886.  The 
first  case  occurred  in  the  Huerta  del  Rey  (king's  orchard),  outside  of  the  city,  near  the  paseo  of 
Alphonso  XII,  on  the  11th  of  the  month,  in  tlie  person  of  the  gardener,  who  concealed  the 
premonitory  diarrhoea  for  the  space  of  forty  hours,  and  asked  for  medical  assistance  only 
when  the  cramps,  vomiting,  algidity,  cyanosis,  suppression  of  urine,  and  aphonia  held  him  at 
the  gates  of  death.  He  succumbed  on  the  12th,  at  10  o'clock  in  the  morning.  I  believe  that 
during  the  night  time  contraband  goods  from  Algeciras,  where  cholera  was  prevailing,  were 
hidden  in  his  orchard  by  smugglers. 

(2)  When  and  how  did  the  cholera  spread  and  become  epidemic  ? 

On  the  12th  another  case  occurred  in  a  woman  of  Trinidad  street,  and  on  the  following 
day,  the  13th.  another  in  San  Casiano  street,  who  had  worn  clothing  from  Algeclras.  From 
this  day  cases  continued  to  be  disseminated  throughout  the  population,  the  reduced  number 
of  inhabitants  causing  close  relations  and  easy  communication. 

(3)  Was  the  propagation  of  the  disease  rapid  or  gradual  ? 
I  think  it  was  rapid. 

(4)  Was  the  cholera  propagated  from  one  or  from  several  centers  of  infection?  What  was 
the  location  of  these  centers  ? 

I  consider  that  the  cholera  spread  throughout  the  town  from  the  patient  who  died  in  San 
Casiano  street,  who  occasioned  the  infection  of  his  wife,  and  who,  giving  his  clothing,  with 
directions  to  burn  them,  to  another  woman  who  kept  some  of  this  clothing,  the  contagion 
being  thus  transported  by  a  relative  of  one  of  the  patients  from  the  exterior  ward  to  that  of 
Jesus,  at  quite  a  distance.  I  consider  that  there  were  two  centers  of  infection,  the  external 
ward  and  that  of  Jesus. 

(5)  What  measures  loere  adopted  and  put  into  execution  to  prevent  the  introduction  of  the 
disease  into  the  town  ? 

From  the  date  of  appearance  of  cholera  in  the  province  during  the  jjast  siimmer  a  medical 
inspection  was  established,  travelers  from  infected  places  were  fumigated,  and  baggage  and 
merchandise  were  disinfected.  The  travelers  were  fumigated  with  carbolic  acid,  at  5  per  cent. , 
by  means  of  a  vaporizer,  in  a  close  cliamber.  The  baggage  and  effects  were  fumigated  with 
fumes  of  hyi^onitric  acid  and  of  sulphur,  besides  being  cleansed  and  ventilated  for  three  days. 
Upon  the  appearance  of  cholera  in  Algeciras,  and  taking  into  consideration  the  constant  rela- 
tions between  the  two  neighboring  towns,  advanced  guards  were  posted  in  the  highway  for 
the  purpose  of  requiring  any  traveler  whatever  to  present  himself  at  the  bureau  of  sanitary 
inspection,  where,  after  fumigation,  he  was  clothed  in  order  to  enter  within  the  town,  unless 
he  should  present  suspicioiis  symptoms,  in  which  case  he  was  detained  in  the  "house  of 
health,"  which  adjoins  the  bureau  of  sanitary  inspection,  as  long  as  the  state  of  his  health 
inspired  any  suspicion;  and  his  effects  and  baggage  were  treated  in  the  manner  already  indi- 
cated. The  cess-pits  were  disinfected  with  sulphate  of  iron,  and  an  effort  was  made  to  place 
the  public  and  private  hygiene  on  such  a  footing  as  to  leave  nothing  to  be  desired. 

(6)  What  measures  were  adopted  and  enforced  in  order  to  prevent  the  first  cases  f  rom  pjro- 
ducing  an  epidemic  ?  Wliat  measures  ivere  adopted  and  enforced,  after  the  development  of  the 
epidemic  ?    At  ivhat  date  were  these  measures  enforced  ? 

From  the  moment  that  the  case  of  the  gardener  of  the  said  exterior  locality  was  recog- 
nized, by  the  undersigned  official  physician,  as  epidemic  cholera,  the  authorities  with  a 
praiseworthy  zeal  isolated  the  locality  and  the  house,  destroyed  by  means  of  fire  the  clothing 
of  the  deceased,  the  bed,  and  all  the  furniture  of  the  room  which  had  been  occupied;  the  place 
was  disinfected  with  sulphur  and  hyponitric  acid  ;  the  dwelling  was  closed,  and  the  key  kept 
by  the  mayor.  The  same  precautions  were  adopted  with  all  the  cases  which  followed  the  first. 
The  epidemic  having  already  developed,  on  the  21st  of  January  it  was  officially  declared  by 
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the  board  of  health.,  presided  over  by  Don  Manuel  Bernal,  medical  delegate  of  his  excellency 
the  governor  of  the  province,  who  with  zeal  and  intelligence  organized  the  sanitary  service 
for  placing  the  town  in  a  sanitary  condition.  A  sanitary  brigade  was  charged  with  the  disin- 
fection of  the  sewers  and  cess-pits  by  using  a  solution  of  sulphate  of  copper  in  the  latrines  of 
the  houses  where  there  were  no  cholera  patients,  and  by  using  bichloride  of  mercury  where 
there  existed  dejections  of  cholera  patients;  charged  with  the  fumigation  of  the  dwellings 
which  contained  a  cadaver,  by  using  chloride  of  lime  and  the  fumes  of  hyponitric  acid  and 
sulphur;  with  the  burning  of  all  the  clothing  and  bedding  which  the  patient  had  used,  whilst 
the  dwelling  was  closed  and  the  family  lodged  in  another  house  (whenever  this  was  possible). 
The  public  wells,  which  supj)lied  the  inhabitants  with  drinking  water  and  which  it  was  sus- 
pected might  contain  pathogenic  micro-organisms,  were  ordered  to  be  closed  ;  the  use  of  the 
water  of  the  fountains  or  springs  in  the  neighborhood  of  the  town  for  drinking  purposes  was 
advised,  for  it  was  thought  to  be  good.  The  central  canal  into  which  the  sewers  of  the  town 
discharge,  a  small  brook  running  through  the  town,  was  cleaned  out.  A  cholera  hospital  was 
established  in  the  best  ventilated  and  most  isolated  locality. 

An  economic  kitchen  was  instituted  for  the  supply  of  soup  to  all  the  sick,  and  of  rations 
to  the  poor.  The  enforcement  of  all  these  measures  began  on  the  31st  of  January,  after  !  old- 
ing  the  said  meeting  of  the  board  of  health  presided  over  by  the  delegate. 

(7)  State  the  character  of  the  public  supply  of  drinking  water.  By  what  means  is  this 
drinking  ivater  conducted  into  the  toivn  and  distributed  there  ?  What  per  cent,  of  houses  are 
supplied  ivith  this  public  drinking  ivater  ?  Are  the  upper  stories  supplied  with  this  water  9 
What  other  kind  of  drinking  water  is  there  ? 

The  town  is  supplied  with  potable  water  in  the  following  manner :  the  majority  of  the 
inhabitants,  from  public  wells  and  from  wells  which  exist  in  the  houses;  this  water  is  heavily 
charged  with  carbonate  of  lime;  they  use,  besides,  water  from  a  public  fountain  situated  in  a 
square;  the  well-to-do  families  drink  water  from  the  springs  Mojicar,  Guijo,  Herrumbrosa, 
and  De  Soto;  the  two  first,  at  3  kilometers,  are  good  and  contain  some  carbonate  of  lime;  the 
two  others  are  at  9  kilometers  distance  on  the  side  of  a  mountain,  from  the  bosom  of  which 
they  spring,  and  are  excellent,  that  of  Herrumbrosa  containing  some  oxide  of  iron,  and  that 
of  De  Soto  a  small  quantity  of  arseniate  of  iron.  The  means  of  conduction  are  water  carriers, 
who  carry  it  from  the  respective  places  in  water  jars  or  casks.  The  only  water  brought  into 
the  town  by  a  water  conduit  is  that  of  the  fountain  in  the  Meson  Square ;  it  is  collected 
from  various  springs  into  reservoirs  from  point  to  point  along  its  course,  and  is  introduced 
into  the  town  through  earthen  pipes.  Seventy  per  cent,  of  the  population  use  the  well  water 
and  that  of  the  Mesdn  Fountain,  the  remaining  30  per  cent,  using  water  from  the  springs  out- 
side of  the  town,  and  from  those  of  the  Pena  Mountain. 

The  upper  stories  are  not  supplied  with  water. 

(8)  If  there  are  villages  or  cities  situated  along  the  course  of  the  stream  luhich  supplies 
your  town  with  drinking  water — up  stream  from  the  point  tvhere  that  water  is  taken — were 
those  villages  visited  by  the  cholera  or  not  ?  In  the  affirmative  case,  at  what  date  and  to  what 
extent  ?  What  were  the  names  of  these  villages,  and  hoiv  far  distant  were  they  by  the  water 
course  from  the  p^int  where  the  drinking  ivater  ivas  obtained?  What  tvas  the  rapidity  of  the 
current  during  the  prevalence  of  the  epidemic  ? 

There  are  no  villages  situated  along  the  course  of  any  stream  of  drinking  water. 

(9)  Wlience  does  the  water  loroceed  ivhich  is  used  for  irrigation?  Does  it  flow  by  other 
villages  before  reaching  yours  ?  If  so,  were  they  invaded  by  cholera,  and  at  tvhat  date  and  to 
what  extent?    What  is  the  distance  by  the  irrigation  canal  to  said  villages? 

This  question  is  not  answered,  inasmuch  as  this  district  is  not  irrigated. 

(10)  What  ivas  the  character  and  extent  of  the  public  seiverage  in  your  town,  and  what  the 
nature  of  house  drainage  ?    What  connection  existed  between  them  ? 

Public  sewers  exist  throughout  the  whole  town,  although  they  are  narrow  and  badly  con- 
structed, often  obstructed  and  frequently  breaking  in  every  direction,  giving  exit,  upon  the 
surface  of  the  streets,  to  their  foul  contents,  and  permitting  of  filtration  into  the  public  and 
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private  wells.  All  tlie  sewers  discharge  into  a  stream,  which,  running  from  the  east  to  the 
west,  divides  the  town  into  two  nearly  equal  proportions.  During  the  seasons  of  rain  the  Avater 
in  this  stream  rushes  violently  to  the  sea;  during  the  summer  it  serves  solely  as  a  draiii  for 
the  sewers  of  the  town,  and  receives  the  contents  of  all  the  latrines,  infecting  the  atmosphere, 
especially  durmg  days  of  calm  or  when  the  wind  changes.  The  sewers  of  the  Jesus  ward  (or 
district)  empty  directly  into  the  sea.  In  the  exterior  (or  extramural)  ward  (or  district)  there 
are  no  sewers  or  cess-pits,  the  inhabitants  scattering  around  over  the  ground  their  dirty  water 
and  their  excrement. 

(11)  Wliat  relation  existed  in  your  town  between  the  introduction  and  'propagation  of  ch.olera 
and  the  supply  of  drinking  water?  Wliat  relation  had  the  cholera  with  the  pnhlic  and  private 
sewerage  ? 

The  exterior  (or  extramural)  ward  (or  disti'ict)  being  supjjlied  with  well  ^^ater,  I  deem  it 
very  prol)able  that  this  water  may  have  been  contaminated  by  filtration  from  the  very  consid- 
erable quantities  of  filth  which  existed  there  at  the  commencement  of  the  epidemic,  and  that 
this  may  have  been  one  of  the  causes  of  the  propagation  of  the  disease.  Another  grand  focus 
formed  in  the  Jesus  ward,  and  the  water  of  tlie  Meson  Fountain  must  have  had  an  influence 
in  its  development,  for  it  scarcely  could  have  escaped  impregnation  with  impurities  and 
micro-organisms  by  filtration  from  the  sewers,  which  are  very  near  the  water  pij)es.  I  am  of 
this  opinion,  on  account  of  having  observed  that  those  who  used  the  spring  water  of  Herrum- 
brosa,  Soto,  and  Mojicar,  situated  more  or  less  distant  from  the  town,  have  enjoyed  a  relative 
immunity. 

(12)  What  parts  of  your  town  suffered  most  from  cholera  ?  What  ivas  the  condition  of  the 
inhabitants  in  those  parts,  and  what  the  state  of  the  sewerage  in  the  same,,  as  compared-  with 
other  parts  of  the  town  less  attacked  9 

The  worst-attacked  parts  of  our  town  were  the  Jesus  and  exterior  (or  extramural)  wards 
(or  districts).  The  condition  of  the  inhabitants  of  those  wards  is  that  of  want.  They  have 
dirty,  small,  and  badly- ventilated  dwellings;  they  are  crowded  together  in  veritable  huts,  with 
poor  and  few  beds,  it  often  being  necessary  for  two,  three,  or  more  to  occupy  the  same  bed. 
The  courts  of  the  houses  in  the  extramural  ward  are  badly  paved,  full  of  dirty  waste  water 
from  the  well,  mingled  with  that  which  has  been  used  for  domestic  purposes;  the  alvine  evac- 
uations are  emptied  into  these  pools,  or  are  thrown  on  the  ground  in  the  vicinity  of  the  dwell- 
ings. The  courts  are  dirty  and  ill  ventilated,  and  all  thd  habitations  are  low  and  damp.  I 
should  not  pass  in  silence  a  fact  worthy  of  notice,  that  the  right  side  of  Royal  street,  in  the 
extramural  ward,  is  formed  of  new  liouses,  in  good  hygenic  condition,  with  proper  height  and 
veritilation,  with  well-paved  patios  (or  courts) ;  no  case  presented  itself  there.  The  same  immu- 
nity was  noted  on  the  left  side,  in  a  few  houses  whose  conditions  were  similar  to  those  on  the 
right.  In  the  Jesiis  ward  the  sewerage  is  in  the  same  condition  as  in  the  rest  of  the  city,  but 
the  ward  is  very  populous,  the  inhabitants  living  crowded  together  in  dirty,  small,  and  badly- 
ventilated  rooms;  the  meals  are  prepared  within  the  dwellings,  and  there  are  no  chimneys, 
but  there  are  cess-j)its  at  the  street  door,  frequently  without  covers.  The  food  of  the  inhab- 
itants of  these  two  wards  is  generally  bad;  fish,  sometimes  meat  or  fresh  pork  being  preferred 
to  beef.    One  and  all  spend  in  alcoholic  drinks  the  greater  part  of  their  gainings. 

(13)  W/iat  were  the  meteorological,  hygienic,  and  telluric  conditions  in  your  town  before, 
during,  and  after  the  epidemic  ?  {This  question  embraces  the  nature  of  the  soil  and-  subsoil,  its 
moisture  or  dryness,  state  of  vegetation,  etc.) 

The  meteorological  condition  of  the  town  at  the  commencement  of  the  epidemic  was  that 
of  rainy  and  cold  weather,  with  considerable  electricity,  since  there  were  sudden  thermo- 
barometric  oscillations  common  in  this  region,  at  times,  during  the  same  clay.  On  this  account 
the  majority  of  the  inhabitants  suffered  from  colds  and  catarrhal  affections.  Before  the 
commencement  of  the  epidemic  there  was  very  little  good  hygiene  in  this  town,  and  it  was 
found  in  very  favorable  condition  for  the  development  of  cholera. 

The  telluric  conditions  are:  a  layer  of  considerable  thickness  of  clay  upon  a  calcareous 
stratum;  the  level  of  the  ground-water  is  at  its  greatest  height,  because  of  the  abundant  rains 
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which  have  been  experienced.  Adjoining  the  town  are  lands  devoted  to  agriculture,  yielding 
abundant  crops;  there  are  no  trees  in  the  neighborhood  except  those  of  the  public  Paseo  of 
Alphonso  XII,  for  vegetation  is  poor  on  account  of  the  strong  winds  which  prevail  in  this 
advanced  southern  point  of  Europe;  the  subsoil  of  nearly  the  whole  town  is  calcareous  and 
contains  abundance  of  water,  which  is  heavily  charged  with  carbonate  of  lime;  a  small  part 
of  the  Jesus  ward  is  located  upon  strata  composed  of  sand  and  clay,  hardened  at  the  period 
of  transit  into  rock,  properly  so-called  (sedimentary  rock). 

(14)  What  was  the  daily  progress  and  extent  of  the  attacks  and  deaths  hy  cholera  in  your 

t0lV7l? 

The  following  table  of  statistics  will  supply  the  answer  to  this  question: 


Date. 

Attacks. 

Recoveries. 

Deaths. 

Date. 

Attacks. 

Recoveries. 

Deaths. 

1886. 

1886. 

Jan.  21 

4 

Feb.  6 

13 

6 

3 

22 

4 

3 

7 

14 

14 

9 

23 

1 

8 

11 

8 

3 

21 

8 

3 

9 

11 

3 

6 

25 

3 

1 

10 

10 

5 

2 

26 

15 

5 

11 

18 

21 

1 

27 

13 

5 

12 

5 

52 

1 

28 

21 

3 

13 

7 

21 

2 

29 

38 

8 

6 

14 

17 

9 

2 

30 

49 

8 

5 

15 

11 

17 

3 

31 

16 

21 

4 

16 

2 

9 

2 

Feb.  1 

16 

12 

5 

17 

3 

9 

2 

2 

27 

9 

6 

18 

2 

3 

1 

3 

15 

8 

8 

Total  . . 

393 

276 

100 

4 

15 

17 

2 

5 

24 

16 

7 

Note.— These  figures  leave  17  attacks  unaccounted  for. 


(15)  What  appreciahle  influence  did  the  preventive  measures,  above  mentioned,  have  upon 
the  course  of  the  epidemic? 

The  cleaning  and  careful  disinfection  of  the  most  frequently  attacked  houses  of  the  extra- 
mural ward,  the  closing  of  some  of  them,  the  thoroughness  of  the  public  cleaning,  the  disin- 
fection of  the  latrines  with  bichloride  of  mercury  and  sulphate  of  copper;  the  healthy  and 
abundant  feeding  of  the  needy  classes,  which  was  the  result  of  the  solicitude  and  charity  of 
some  of  the  praiseworthy  inhabitants,  of  the  evangelic  zeal  of  the  very  excellent  and  illustrious 
bishop  of  the  diocese,  whose  alms  and  assistance  were  multiplied  where  want,  hunger,  and  dis- 
ease made  their  ravages;  the  succor  brought  by  his  excellency  the  civil  governor  of  the  prov- 
ince, and  the  assistance  granted  by  the  provincial  legislature  and  by  the  government  at  Madrid, 
and  the  donations  received  from  Her  Majesty  the  Queen-Regent  influenced  very  much  the 
decrease  in  the  number  of  attacks.  And  it  is  believed  that  the  fall  of  the  epidemic  once 
begun,  the  disappearance  of  the  terrible  visitor  from  the  Ganges  can  not  be  far  off,  if  we 
continue  to  practice  the  measures  of  defense  which  the  municipality  are  enforcing  with  ardor 
and  zeal,  although  at  the  expense  of  their  last  centime  of  treasure. 

(16)  Wliat  are  the  other  diseases  common  in  your  locality  which  so  resemble  cholera  that  at 
the  beginning  it  is  difflcidt  to  distinguish  them  ? 

(Malarial)  fevers,  spasmodic  colic,  and  choleriform  gastro-enteritis. 

(17)  What  treatment  has  proved  most  efflcacious  in  comhating  the  cholera  9 
The  treatment  which  has  seemed  to  me  most  efficient  is  the  following: 

For  the  premonitory  diarrhoea:  laudanum  of  Sydenham  is  the  antidiarrhoeic  superior  to  all 
others,  and  indisputably  worthy  of  preference;  infusion  of  chamomile  with  a  few  drops  of 
alcohol  de  cana  (spiritus  frumenti?);  rest  in  bed  with  suitable  covering  in  order  to  produce 
diaphoresis.  In  the  second  period,  when  vomiting  is  present:  mint  water,  ether,  camphorated 
alcohol,  some  spoonfuls  of  sherry  wine,  with  a  few  drops  of  elixir  of  paregoric,  aqua  albumi- 
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nosa,  and  for  thirst  hydrochloric  acid  lemonade.  In  the  very  few  patients  who  suffered  with 
cramps:  hypodermic  injections  of  morphia.  In  order  to  prevent  the  asthenic  secondary  fever 
of  typhoid  character,  hypodermic  injection  of  25  centigrams  of  the  bromo-hydrate  of  qtiinia. 

(IS)'  If  anticholeric  inoculations  liaveheen  practiced  in  your  toicn,  ivhat  were  the  names  of 
the  operators,  the  method  of  opercding,  the  number  inoculated,  and  the  dates  of  the  inoculation? 
Did  the  inoculated,  as  a  general  rule,  belong  to  that  class  and  to  that  ward  which  have  suffered 
the  most  from  the  cholera?  Whcd  are  the  facts  and  sfcdistics  of  which  you  have  personal 
knowledge  respecting  the  harmlessness  or  danger  and  the  utility  or  the  inutility  of  the  procedure 
of  Ferrdn  ? 

No  anticholeric  inoculations  have  been  performed  in  this  locality. 

(19)  Whcd  number  of  individuals  have  been,  according  to  your  personal  Jcnoivledge ,  cdtacked 
by  cholera  twice  or  three  times  during  this  same  epidemic  ?  If  you  have  knowledge  of  such 
cases,  please  relate  the  details. 

No  one  has  been  attacked  with  cholera  in  this  town  for  the  second  or  third  time  during 
this  present  epidemic;  I  am  able  to  affirm  that  all  of  those  attacked  have  enjoyed  a  complete 
immunity  against  a  second  attack. 

(20)  Whcd  have  been  the  history  and  restdts  of  quarantine,  sanitary  cordons,  and  fumi- 
gcdions  in  your  town  during  the  existence  of  the  cholera  epidemic  in  Spain? 

We  did  not  have  either  quarantine  or  sanitary  cordons  during  the  epidemic  of  cholera, 
only  a  bureau  of  sanitary  inspection  and  an  adjoining  "house  of  health"  at  the  entrance  of 
the  exti'amural  ward.  Every  traveler  was  required  to  present  a  bill  of  health  certifying  that 
he  had  not  experienced  epidemic  cholera  in  the  place  whence  he  came.  He  who  came  from  a 
point  infected  with  cholera  was  fumigated  with  carbolic  acid  of  5  per  cent,  vaporized  by  a 
spray  apparatus,  in  a  closed  room,  for  ten  minutes;  and  if  he  presented  suspicious  symptoms, 
he  was  removed  to  the  "  house  of  health,"  when  he  was  completely  isolated  and  subjected  to 
observation,  his  baggage  being  fumigated  with  the  fumes  of  sulphur  and  of  hyponitric  acid 
in  a  closed  room,  and  his  soiled  underclothing  submitted  in  the  dry  oven  to  a  temperature  of 
150°  C.  We  put  these  measures  in  force  Aviien  cholera  appeared  in  Algeciras,  only  22  kilo- 
meters distant,  with  whose  inhabitants  we  were  maintaining  frequent  commercial  intercourse. 
But  in  spite  of  multiplying  our  foi'ce,  in  order  to  prevent  any  traveler  whatever  from  evading 
the  sanitary  inspection,  I  am  quite  convinced  that  the  cholera  was  imported  by  smugglers 
(contrabandistos),  who  avoided  the  ordinary  route,  crossed  the  mountain  by  long,  circuitous 
roads,  came  during  the  night  to  the  huertas  (surrounding  gardens)  and  vineyards  in  the 
neighborhood  of  this  town,  abetted  by  the  ignorance  of  these  rustic  retreats.  Thus  we 
explain  the  appearance  of  the  first  case  in  the  Huei'ta  del  Rey  (King's  garden  or  orchard), 
and  a  socond,  in  a  laboi'er  of  a  quarry  near  the  city,  who  received  and  was  clad  with  clothing 
from  Algeciras  and  had  frequent  communication  with  individuals  who  bought  such  things,  fell 
sick  in  his  house  in  San  Casiano  street,  and  afterwards  fatally  infected  through  his  bed  clotliing 
the  extramural  ward,  as  we  have  already  pointed  out  in  the  reply  to  a  preceding  question.  If 
the  soiled  and  damp  clothing  of  the  above-mentioned  deceased  person  of  San  Casiano  street 
had  been  destroyed  as  a  precaution,  and  the  person  charged  with  burning  them  had  not  retained 
some  pieces  from  them  for  his  own  use,  and  been  accompanied  by  a  woman  who  assisted 
him  in  the  operation,  both  being  attacked  and  dying  in  their  homes  in  the  extramiiral  ward, 
this  focus  might  have  disappeared  like  that  in  the  Huerta  del  Rey.  The  widow  of  the  resident 
of  San  Casiano  street  was  also  attacked,  in  consequence  of  her  careful  attention  to  her  husba^id 
and  of  having  repeatedly  handled  the  soiled  clothing,  which  continued  to  accumulate  under 
the  bed  of  the  patient.  The  rest  of  the  inhabitants  of  this  house  on  San  Casiano  street  did  not 
take  the  cholera.  This  may  be  explained  by  the  constant  disinfection  of  the  latrine  common 
to  all  and  by  the  isolation  in  their  respective  apartments  in  which  they  were  kept ;  thus  it  is 
that  the  hoiise  which  infected  the  whole  town  has  nevertheless  not  been  a  focus  of  contagion 
for  its  own  inhabitants.  By  these  facts  it  is  shown  how  difficult  it  is,  even  when  taking  the  most 
scrxTpulous  care,  to  subject  travelers  to  a  sanitary  inspection.  The  majority  seek  to  evade  it, 
and  there  are  always  those  who  are  disposed  to  conceal  the  infraction,  refusing  to  make  known 
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how  and  when  the  evasion  was  accomplished.  So  certain  is  this  to  happen  that  the  under- 
signed (chief  of  the  health  office  during  the  above-mentioned  epidemic)  had  suspected,  and  so 
expressed  himself,  that  we  were  exposed  to  the  contagion  through  what  might  occur  in  the 
huertas,  vineyards,  and  quarries  near  the  town,. 

(21)  Wliat  measures  have  been  adopted  for  preventing  the  re-appearance  of  the  cholera 
during  the  next  summer  ?  And  ivhat  improvemeiits  have  been  effected  with  respect  to  public 
hygiene,  loater  supply,  and  seiverage  ? 

As  the  epidemic  has  not  yet  terminated,  the  local  board  of  health  have  not  discussed  the 
measures  which  should  be  instituted  for  the  re-appearance  of  cholera  during  the  next  summer. 
They  have  not  yet  effected  improvements  in  public  hygiene,  but  they  contemplate  diverting 
the  stream  which  traverses  the  town,  by  giving  it  a  new  course  which  will  take  it  out  into  the 
sea  before  it  reaches  the  walls.  This  project  already  determined  upon  by  us  is  now  in  the 
hands  of  Her  Majesty,  with  the  request  for  her  immediate  approbation  before  commencing  the 
work  of  making  the  necessary  modifications  in  the  system  of  public  sewerage,  by  covering 
the  present  course  of  the  stream  and  causing  the  disappearance  from  sight  of  this  great  central 
sewer  which  now  carries,  in  the  light  of  day,  the  products  of  all  the  latrines  of  the  city  and 
constantly  infects  the  atmosphere  with  its  emanations.  It  is  also  intended,  and  it  is  an  urgent 
necessity,  to  bring  the  potable  water  from  various  springs  on  the  Pena  Mountain— excellent 
water,  as  already  remarked,  some  containing  oxide  of  iron,  others  a  small  quantity  of  arseniate 
of  iron. 

(22)  Have  any  vestiges  of  cholera  remained  to  your  population  during  this  or  the  previous 
IV inter,  either  as  isolated  cases  ivhich  have  appeared  from  time  to  time,  or  in  the  form  of  a 
localized  epidemic  ? 

From  the  year  1855  this  town  has  had  no  cholera  epidemic  until  the  present  one  which  we 
are  now  suffering. 

(23)  What  has  been  the  number  of  deaths  in  your  town  for  the  last  five  years  ? 
The  following  table  will  give  the  answer  to  this  question: 


Number  of  deaths  during  the  last  fii^e  years. 


Years. 

Deaths. 

1881   

348 
400 
374 
396 
305 

1,788 

1882    

Ib83  

1884  

1885  

General  total  

(24)  If  your  town  has  not  been  invaded  by  cholera,  or,  on  the  contrary,  if  it  has  been  so  one 
year  and  not  another,  to  what  tvas  the  immunity  attributed  f 

The  reason  that  this  town  has  not  experienced  an  invasion  of  cholera  since  1855,  although 
it  has  been  in  the  Peninsula  several  times,  is  found,  as  I  believe,  in  the  scant  communications 
with  other  towns,  because  of  the  small  commerce  which  we  maintain — our  mercantile  transac- 
tions being  reduced  to  the  exportation  of  our  cereals  and  cattle  to  the  neighboring  markets  of 
Cadiz,  Gibraltar,  or  Malaga,  and  to  the  importation  of  all  kinds  of  textures  also  from  the  same 
points. 

(25)  What  tvas  approximately  the  number  of  persons  tvho  abandoned  your  toivn  during  the 
epidemic  ? 

The  population  of  Tarifa,  including  the  riiral,  is  11,9G2  inhabitants.  Of  this  about  5,000 
live  constantly  in  the  fields;  the  rest  dwell  within  the  town.  Of  the  latter,  assuredly  more 
than  2,000  migrated  at  the  commencement  of  the  ej)idemic.  There  remained,  therefore,  in  the 
city,  according  to  the  data  from  the  secretary  of  the  municipality,  some  4,000  souls. 

There  remains  now  to  be  mentioned  the  notable  fact  which  has  been  always  observed  when 
we  have  been  visited  by  cholera.    In  1834,  1854,  1855,  and  at  present  1886,  there  has  not  been 
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a  single  person  attacked  within  the  fort  of  tlie  island  of  Las  Palomas,  half  a  kilometer  distant 
from  the  town.  The  garrison  there  located,  the  families  of  tlie  officers,  the  emi^loyds  of  the 
light-house  (which  is  situated  on  this  island),  form  together  a  contingent  of  150  persons,  with- 
out interruption  of  commnnication  with  the  town.  Nevertheless,  all  have  remained  in  perfect 
health.  It  is  believed  that  the  chief  reason  of  this  is  to  be  found  in  the  pure  water  of  a  cistern, 
cut  out  of  the  rock  and  perfectly  closed  with  flag-stones,  absolutely  prevented  from  receiving 
organic  vegetation  or  animal  detritus,  for  the  whole  island  consists  of  a  stratum  of  rock  of 
marine  formation,  very  rich  in  fossils,  which  is  several  meters  thick,  above  a  subsoil  of  sedi- 
mentary rock. 

The  reply  to  the  interrogatories  being  ended,  the  subscriber  only  desires  that  the  observa- 
tions and  data  which  he  has  offered  may  entirely  meet  the  object  which  his  distinguished 
confrere  has  had  in  view,  and  he  considers  himself  very  much  honored  in  aiding  him  in  the 
arduous  task  with  which  the  Government  of  the  United  States  of  America  have  charged  him 
for  the  good  of  humanity  and  of  science. 

Fernando  Llanos. 

Tarifa,  February  19,  1886. 


REPLY  TO  THE  INTERROGATORIES    RELATIVE    TO    CHOLERA  IN  THE  CITY    OP  TERUEL,  PROV- 
INCE OF  THE  SAME. 
* 

(1)  Yes.  The  first  suspected  case  occurred  on  the  27th  of  June  in  a  wagoner  coming  from 
Valencia,  but  the  epidemic  may  be  said  to  have  begun  on  the  5th  of  July  and  ended  on  the  3d 
of  September  of  1885.    It  is  believed  to  have  been  introduced  by  the  above-mentioned  wagoner. 

(2)  On  the  5th  of  July  it  became  epidemic,  and  it  appeared  to  spread  by  contagion. 

(3)  It  was  gradual. 

(4)  From  several;  in  the  most  populous  and  least  hygienic  wards. 

(5)  Lazarettos  at  convenient  locations,  and  cordons. 

(6)  The  most  complete  isolation  possible;  disinfection  of  the  sewers  with  chloride  of  lime; 
the"  distribution  of  quicklime  among  the  dwellings,  intended  for  use  in  the  courts  and  latrines; 
the  publication  of  directions  concerning  the  cleaning  of  houses,  and  the  app<nntment  of  local 
commissioners  charged  with  seeing  these  directions  fulfilled.  These  measures  were  enforced 
even  before  the  commencement  of  the  epidemic  with  the  object  of  preventing  it. 

(7)  At  4  kilometers  from  the  capital  and  to  the  northeast  the  water  is  obtained  from  the 
Fondo  del  Cuba,  in  a  gully,  and  is  conducted  to  the  town  through  terra-cotta  pipes,  excejjt  a 
short  distance  through  iron  pipes;  the  quantity  is  small,  but  the  quality  is  very  good  at  the 
point  where  it  is  obtained.  .  The  gypsum  soil  through  which  the  earthen  pipes  run  and  the 
bad  condition  of  the  latter,  however,  cause  the  water,  by  the  time  of  its  arrival  in  the  town, 
to  be  considerably  charged  with  gypsum.  The  immense  majority  of  the  inhabitants  use  the 
water  of  the  river  Guadalaviar  (Turia)  on  account  of  its  good  potable  qualities. 

(8)  There  is  the  village  of  Gea  which  was  attacked,  I  do  not  know  at  what  date.  It  is 
4  leagues  distant  from  this,  and  the  fall  of  the  river  is  1  per  cent. 

(9)  From  tlie  river  Turia,  and  the  water  passes  by  the  village  of  Gea  before  reaching  this 
town.    But  Gea  was  attacked  subsequent  to  the  invasion  of  this  capital. 

(10)  The  sewerage  is  of  small  extent,  and  the  inhabitants  throw  their  filth  into  the  courts. 

(11)  The  spread  of  the  cholera  was  most  observed  among  inhabitants  who  used  water  unfit 
to  drink,  and  the  greatest  number  of  attacks  occurred  where  there  were  no  public  sewers. 

(12)  Already  stated;  the  majority  of  the  inhabitants  are  laborers;  no  sewers. 

(13)  During  the  existence  of  the  cholera  epidemic  the  weather  was  very  dry  and  extremely 
hot,  with  strong,  hot  southerly  winds.  The  land  is  alluvial;  the  soil  of  the  city  is  clay.  The 
real  city  is  situated  on  a  plateau  upon  a  hill,  completely  isolated,  the  subsoil  of  which  consists 
of  a  stratum  of  very  hard  conglomerate,  almost  rock;  on  account  of  the  impermeability  of  the 
latter  and  the  absence  of  a  good  net-work  of  sewers,  the  lower  stories  of  all  the  houses  are  damp. 
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(14)  Gradual,  and  during  the  middle  period  the  number  of  deaths  fluctuated  between  six- 
teen and  twenty-four. 

(15)  It  could  not  be  appreciated. 

(16)  There  is  no  common  disease  which  could  be  confounded  with  cholera,  for  intermittents 
are  scarcely  ever  experienced,  and  much  less  those  called  pernicious. 

(17)  Every  mode  of  treatment  was  tried,  and  I  could  not  form  an  opinion;  all  that  I  can 
say  is  that  some  cholera  patients  in  the  stage  of  asphyxia  were  saved  by  hypodermic  injections 
of  carbonate  of  quinia,  of  sulphuric  ether,  and  of  strychnine. 

(18)  No  anticholeric  inoculations  were  performed. 

(19)  I  know  of  none. 

(20)  Negative,  as  respects  quarantine  and  sanitary  cordons;  as  respects  fumigations,  I 
think  that  they  probably  contributed  towards  checking  the  propagation  of  the  disease. 

(21)  I  know  of  none,  and  of  no  improvement  in  hygiene. 

(22)  None. 

(23)  About  three  hundred  per  annum. 

(24)  This  town  was  not  invaded  in  1884,  doubtless  on  account  of  the  slight  increment  of 
the  epidemic  in  Spain;  it  was  attacked  in  1885,  according  to  my  opinion,  by  reason  of  the  great 
spread  of  the  disease  in  the  province  of  Valencia,  with  which  we  were  in  very  frequent  com- 
munication through  our  commercial  relations. 

(25)  There  was  scarcely  an  inhabitant  who  fled  during  the  epidemic. 

,  Manuel  Lega, 

The  Subdelegate. 

Teruel,  February  11,  1886. 


REPLY  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  THE  VILLAGE  OF  MORA,  PROVINCE 

OF  TOLEDO,  1885. 

(1)  This  village  was  invaded  by  cholera  on  the  24th  of  July.  It  was  believed  to  have 
been  imported  by  persons  who  were  in  communication  with  effects  or  persons  of  the  neighbor- 
ing village  of  Mascaragua  (some  4  kilometers  distant),  infected  at  that  time. 

(2)  The  disease  was  propagated  and  became  epidemic  from  the  first  cases. 

(3)  Its  spread  was  gradual,  and  from  person  to  person. 

(4)  There  is  no  information  of  more  than  two  centers;  one  of  the  individuals  coming  from 
Mascaragua  and  the  other  having  an  origin  unknown. 

(5)  The  measures  adopted  consisted  in  cordons  formed  by  the  inhabitants,  spraying  of 
carbolic  acid,  fumigations  of  sulphur,  and  the  observation  of  persons  coming  from  infected 
points,  the  execution  of  the  above  mentioned  measures  being  very  defective. 

(6)  Isolation,  disinfection,  and  the  burning  of  contaminated  objects  in  the  houses  first 
infected.  Afterwards  the  said  measures  were  continued,  except  that  boiling  of  everything 
which  was  capable  of  being  subjected  to  this  operation  was  substituted  for  burning,  up  to 
the  end  of  the  epidemic ;  but  there  being  no  special  persons  assigned  to  perform  these  opera- 
tions, there  was  much  left  to  be  desired  in  the  efficiency  with  which  these  measures  were 
enforced. 

(7)  The  supply  of  drinking  water  for  the  town  is  furnished  usually  by  wells,  and  the  dis- 
tribution by  means  of  water  carriers. 

(9)  The  water  for  irrigation  also  proceeds  from  wells,  water-wheels  being  used  for  the 
purpose  of  drawing  the  water. 

(10)  There  is  no  system  of  sewerage.  The  drainage  of  dirty  water  is  into  the  sinks  which 
exist  in  every  house  as  also  into  the  public  streets. 

(12)  The  streets  in  which  the  epidemic  was  worst  were  those  to  the  north,  low  and  wet, 
those  attacked  being  laborers  and  of  the  poorer  classes. 

(13)  Oppressive  heat  accompanied  by  great  moisture  and  an  electrical  condition  of  the 
atmosphere,  with  some  storms.    There  was  but  little  vegetation,  a  condition  which  is  always 
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customary  at  that  time  of  the  year  by  reason  of  the  scarcity  of  water  and  tlie  poor  nature  of 
the  soil,  which  latter  is  composed  in  general  of  sand  and  slate. 

(14)  The  progress  and  extent  were  slow  and  the  daily  mortality  did  not  exceed  an  average 
of  four. 

(15)  No  influence  of  any  kind  during  the  course  of  the  epidemic  could  be  visibly  attributed 
to  the  preventive  measures  adopted. 

(16)  Cholera  nostras  and  sporadic  cholera. 

(17)  In  the  midst  of  the  disorder  .and  sanitary  confusion  which  prevailed  during  the 
epidemic  it  was  not  possible  to  appreciate  the  eff'ects  or  to  put  in  practice  many  of  the  various 
methods  of  treatment  which  are  advised ;  but  it  was  noticed  that  laudanum  of  Sydenham 
always  produced  a  very  good  effect  when  it  was  opportunely  employed,  as  well  as  the  sudorifics 
and  quinia. 

(18)  The  inoculations  of  Ferran  were  not  employed. 

(19)  I  do  not  know  of  any  except  some  in  the  anterior  epidemics. 

(20)  Quarantines,  cordons,  and  fumigations  were  imperfectly  practiced,  exaggerated  at 
times,  very  defective  at  others,  and  subject  to  the  caprice  of  the  authorities. 

(21)  No  sanitary  measures  have  been  adopted  up  to  the  jn-esent  date. 

(22)  No  vestige  of  the  epidemic  has  remained  since  the  8th  of  September,  when  it  ceased. 

(23)  The  deaths  in  this  town  during  the  last  five  years  are  upwards  of  1,2.38. 

(25)  A  third  of  the  population  deserted  their  houses  in  the  first  fifteen  days  after  the 
declaration  of  the  epidemic. 

Dr.  Lorenzo  Sebastian. 


REPLIES  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  THE  CITY  OP  ORGAZ  (CAPITAL  OF 
THE  JUDICIAL  DISTRICT),  PROVINCE  OF  TOLEDO. 

(1)  Four  persons  were  severely  attacked  on  the  20th  of  last  August,  1885,  in  consequence  of 
being  in  communication  with  the  villages  of  Mora  and  Mascaragua  (distant  8  kilometers),  which 
were  attacked  with  cholera. 

(2)  The  23d  of  the  same  month  three  other  grave  cases  occurred,  attributed  to  a  new 
importation  of  the  germs  of  cholera,  and  from  this  date  the  propagation  of  the  disease  began, 
although  with  a  markedly  benign  character. 

(3)  It  was  gradual. 

(4)  Seven  poor  families  at  different  times  and  in  different  localities  of  the  town  were 
severely  attacked. 

(5)  Public  and  private  hygiene  and  isolation  as  far  as  it  could  be  maintained. 

(6)  Perseverance  in  hygienic  measures  (fumigations,  drainage  of  ponds  of  water,  cleaning 
of  houses,  streets,  and  public  thoroughfares,  disinfection  of  latrines,  prohibition  of  bad  food, 
the  removal  of  herds  of  hogs,  separation  of  the  sick  and  convalescent,  proscription  of  the  use 
of  the  water  of  ponds  and  of  suspected  water,  etc. )  was  continued  in  the  dwellings  of  the 
sick,  the  most  scrupulous  cleanliness  being  required.  The  houses  of  the  sick  were  washed 
with  chlorine  water,  sulphur  was  burned,  the  clothing  and  contaminated  effects  were  totally 
destroyed  by  fire  when  the  patient  died  or  was  cured.  These  measures  were  adopted  anterior 
to  and  at  the  time  of  the  invasion  and  were  enforced  during  the  whole  course  of  the  epidemic. 

(7)  The  use  of  water,  evidently  pure,  proceeding  from  a  spring  and  closed  aqueducts,  was 
alone  permitted,  and  an  effort  was  made  to  see  that  the  inhabitants  daily  cleaned  the  water- 
casks. 

(8)  No. 

(U)  All  the  drinking  water,  as  well  as  that  for  irrigation,  originated  within  the  town. 

(10)  There  is  no  general  system  of  sewerage.  The  people  of  the  town  being  addicted  to 
agriculture,  the  offal  and  household  drainage,  serving  as  manure  for  the  ground,  are  trans- 
ported to  the  fields  at  the  proper  season. 
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(13)  The  atmosphere  was  warm  and  moist.  The  soil  was  dry  and  the  subsoil  slightly 
damp,  by  reason  of  its  constitution,  for  it  consisted  of  altprnate  layers  of  clay  and  gypsum 
with  lime  or  granite.  As  to  the  state  of  vegetation,  it  only  deserves  to  be  mentioned  that  the 
vines  for  years  have  suffered  from  oidium,  and  the  disease  was  much  aggravated  during  the 
j)ast  year,  as  it  assumed  the  character  of  the  mildew. 

(14)  Only  data  concerning  the  grave  cases  were  preserved. 


Date. 

Cases. 

Date. 

Cases. 

4 
3 
1 
1 
1 
1 
2 

Sept.  8  

1 
1 
1 

16 
10 
6 

34  

19  

28  

Total  

Sept.  1  :  

3  

Died  

5  

(16)  Different  forms  of  malaria;  but  whilst  pernicious  diarrhceic  intermittent  fever  may 
sometimes  be  confounded  with  the  algaid  period  of  cholera,  the  similarity  is  illusory,  for 
neither  the  ensemble  of  symptoms,  nor  the  results,  nor  the  observance  of  recurrences  is  the 
same,  the  latter  being  an  especial  character  of  malaria,  whilst  it  is  only  exceptionally  observed 
in  cholera. 

(17)  There  being  no  specific,  I  have  given  preference  to  the  expectant  treatment  to  the 
end  of  favoring  elimination  of  the  choleraic  agent,  preferably  by  means  of  diaphoresis,  and 
in  consequence  have  used  opiates  (opium  in  extract,  Dovers  powder,  laudanum,  morphia), 
alone  or  in  conjunction  with  sulphuric  or  hydrochloric  lemonades,  teas,  hot,  warm,  cold,  or 
iced,  according  to  the  phases  or  the  nature  of  the  attack.  With  these  measures  and  others  less 
important  I  have  been  able  to  reduce  the  total  mortality  to  six  persons. 

(18)  Preventive  inoculations  were  not  performed  in  this  town,  notwithstanding  my  desire, 
for  I  am  decidedly  in  favor  of  them.  If  the  Spanish  Government  had  not  placed  difficulties 
in  the  way  of  the  system  of  Ferran  it  would  probably  have  been  tried  in  this  town,  and  the 
greater  portion  or  the  entire  number  of  the  inhabitants,  if  jjossible,  would  have  been  inocu- 
lated. 

(20)  The  efficacy  of  the  isolation  of  individuals  was  demonstrated,  but  the  value  of  isola- 
tion of  collections  of  people  has  not  been  so  certainly  established,  because  of  the  common 
failure  to  rigidly  enforce  it.  I  consider  fumigations  advisable  for  the  sterilization  of  the  air 
and  for  the  disinfection  of  soiled  clothing  and  other  effects,  and  would  employ,  besides,  the 
ventilation  of  apartments  for  some  days.  Fumigations  were  practiced  very  extensively  in 
this  village,  but  I  consider  them  useless,  antiquated,  troublesome,  ridiculous,  and  even  preju- 
dicial when  they  are  applied  even  for  a  short  time  to  persons. 

(23)^  It  reached  the  number  of  385  deaths,  the  greatest  mortality  corresponding  to  the  two 
years  from  1881  to  1882,  and  from  the  latter  to  1883,  an  epidemic  of  diphtheria  having  existed 
at  that  time.    The  total  census  of  this  town  was  2,774  inhabitants. 

Andreas  Salgbdo, 

Tlie  Official  Physician. 

Orgaz,  February  7,  1886. 


REPLIES  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  THE  VILLAGE  OF  QUERO,  PROVINCE 

OF  TOLEDO,  1885. 

The  actual  although  not  official  census  is  1,900  souls. 

(1)  On  the  night  of  the  1st  of  July  last  the  first  case  of  cholera  appeared,  and  on  the  29th 
of  Aixgust  occurred  the  last  attack.    It  is  unknown  exactly  how  the  disease  was  introduced. 

(2)  In  eight  days  after  the  first  case  the  disease  assumed  an  epidemic  character. 

(3)  Gradual;  for  the  epidemic  was  slow  in  reaching  the  period  of  its  height — twenty  days. 
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(4)  -  The  formation  of  foci  or  centers  of  infection  could  not  be  traced  to  their  origin,  fur 
during  the  first  woek  the  cases  occurred  in  different  points  of  the  town  and  among  persons  who 
had  no  relation  witli  eacli  otlier,  and  moreover  we  isolated  the  sick  and  their  families.  The 
two  large  foci  in  the  town  were  in  two  opposite  quarters  and  under  different  hygienic  con- 
ditions, for  while  the  one  was  towards  the  northern  portion  the  other  was  located  in  the 
southern  part,  the  former  dry  and  the  latter  damp,  there  being  in  both  many  individuals  living 
under  miserable  social  and  hygienic  conditions.  It  was  these  who  formed  the  real  foci,  being- 
ready  to  propagate  contagions  of  all  kinds. 

(5)  Cordons  and  lazarettos  according  to  recent  ideas,  more  by  an  excess  of  fear  than  sup- 
ported by  scientific  reasoning,  are  demanded.  (As  if  a  few  watchmen  were  able  to  imjjede  the 
course  of  surface  and  subterranean  waters,  the  direction  of  the  winds,  the  migration  of  animals, 
and  the  thousand  and  one  other  things  which  may  transport  the  contagion  !) 

(6)  Absolute  isolation  of  the  patients  and  their  attendants,  the  closing  of  the  house  after 
fumigation  subsecpient  to  the  death  of  the  patient,  and  finally  the  isolation  of  the  attend- 
ants, either  in  the  fields  or  in  another  purified  house.  After  the  spreading  of  the  epidemic 
similar  measures  were  continued;  although  it  was  not  possible  to  guard  all  the  houses  under 
authority,  fear  guarded  them  in  a  more  efficacious  manner.  I  ought  to  mention  that  isolation 
causes  more  evils  than  benefits,  because  it  increases  the  terror  and  serves  to  excuse  the  cow- 
ardice which  allows  patients  to  die  without  it  being  known  that  they  were  sick,  and  as  this 
augments  the  mortality,  as  a  natural  and  logical  consequence  in  its  turn  it  increases  the  fear 
which  predisposes  to  an  attack  of  the  prevalent  disease,  and  consequently  to  the  spread  of 
the  epidemic.  The  isolation  should  not,  therefore,  be  enforced,  because  it  occasions  terror. 
It  interferes  constantly  with  hygiene  and  the  measures  necessary  to  combat  the  epidemic  in 
its  origin. 

(7,  8,  and  9)  This  town  is  supplied  with  Avater  from  wells  within  its  limits.  Irrigation 
water  is  absolutely  interdicted  for  domestic  purposes. 

(10,  11,  and  12)  In  these  small  villages  there  exists  no  sewerage,  and  all  the  filth  and  excre- 
mentitious  matters  are  deposited  in  sinks,  of  2  to  3  meters  depth,  which  exist  in  all  the  houses, 
oyen  to  the  air,  whence  the  contents  are  removed  according  to  the  requirements  of  agriculture. 

(13)  This  village  is  situated  in  the  broad  plain  of  La  Mancha.  Its  climate  is  varied,  and 
the  changes  are  sudden  and  frequent.  The  variations  of  temperature  are  extreme  and  the 
rains  abundant.  During  the  epidemic,  and  coinciding  with  its  height,  were  heavy  and  frequent 
rains,  and  during  the  same  night  the  mortality  reached  its  highest  figiire.  The  fall  of  the 
epidemic  coincided  with  the  return  of  customary  weather  and  the  dryness  appropriate  to  the 
season.  The  hygienic  conditions  of  the  people  were  good  in  so  far  as  they  depended  upon 
the  nature  of  the  locality,  and  miserable  in  so  far  as  they  depended  upon  the  actions  of  men, 
for  the  regulations  could  not  be  more  rudimentary.  The  soil  is  clay  and  there  is  a  predomi- 
nance of  lime. 

(14)  We  have  already  said  that  the  period  of  increase  lasted  twenty  days  followed  by 
eighteen  days  of  the  stationary  period  and  twelve  of  the  descent — the  total  number  of  attacks 
being  two  hundred  and  twenty,  the  corresponding  deaths  being  sixty-five. 

(15)  The  sole  measure  in  which  there  was  any  evident  efficiency  has  been  the  closing  of 
the  house  where  a  death  occurred  and  removal  of  the  survivors  to  another  clean  house  or  to  the 
field.  In  none  of  the  cases  in  which  this  was  done  did  the  disease  recur  in  a  family,  and  in 
those  families  which  by  reason  of  special  circinnstances  it  was  not  done  there  were  various 
attacks  and  not  a  few  deaths. 

(16)  The  sole  disease  that  is  somewhat  similar  is  catarrhal  diarrhoea,  but  ordinarily,  in  my 
opinion,  this  can  not  be  mistaken  for  cholera. 

(17)  Repecting  the  popular  repugnance  to  the  employment  of  laudanum  and  all  kinds  of 
drinks,  I  employed  subnitrate  of  bismuth  and  opium,  in  the  proportion  of  2  grams  of  the  first 
to  3  centigrams  of  the  second,  repeated  according  to  the  requirements  of  the  diarrhoea,  and  I 
found  its  employment  very  usefid  in  the  first  period,  which  is  that  in  which  medication  is 
most  effective.    Ice  is  the  agent  which  in  my  hands  has  best  arrested  vomiting.    I  have  not 
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met  with  any  drug  wliich  has  proved  efficacious  in  the  third  period,  being  inclined  to  attribute 
the  cures  in  this  stage  more  to  the  effect  of  spontaneous  and  natural  reaction  than  to  medicine 
which  is  not  absorbed.  Hypodermic  injections  of  ether  have  been  followed  with  negative 
results. 

It  should  be  noted  that  in  spite  of  having  made  use  of  opium  considerably,  I  have  not 
noticed  any  indication  of  narcotism  or  any  other  of  its  toxic  effects,  so  much  is  the  power  of 
absorption  diminished  in  this  disease. 

(18)  No. 

(19)  None.  Some  believing  themselves  cured,  but  the  diarrhea  not  having  completely 
disappeared,  have  practiced  abuses  in  diet  and  exercise  and  have  suffered  a  return  or,  to  speak 
more  exactly,  an  exacerbation  of  the  disease,  and  died  in  a  few  hours. 

(20)  This  has  already  been  answered. 

(21)  None.  In  this  country  we  live  from  hand  to  mouth,  and  do  not  at  all  remember  past 
fears  or  take  account  of  the  future. 

(22)  No.    At  least  up  to  this  date  there  has  been  no  indication  of  its  existence. 

(23)  The  total  number  of  deaths  in  the  last  five  years  is  two  hundred  and  forty. 
Cholera  would  be  the  least  fatal  of  epidemics  if  the  money  spent  in  cordons,  lazarettos, 

and  fumigations  were  employed  in  improving  the  food  and  mode  of  life  of  the  inhabitants;  in 
supplying  medicine  gratis  to  all  the  sick  (here  this  has  been  done  because  we  have  no  drug- 
store) ;  and  increasing  at  the  beginning  the  number  of  physicians,  not  only  for  the  purpose  of 
visiting  the  sick,  but  the  healthy  also,  in  order  to  instruct  them  constantly  concerning  the  rules 
of  hygiene  and  the  best  mode  of  life  which  should  be  observed  to  preserve  health  and  remove 
that  terror  which  increases  and  aggravates  the  danger  of  the  disease.  In  fact  cholera  is  com- 
bated with  money  and  with  good  moral  and  social  conditions. 

Ldo.  Manuel  Pones  Aguado. 

QUERO,  February  G,  1886. 


REPLIES  TO  INTERROGATORIES  CONCERNING    CHOLERA    IN  THE  TOWN   OF  TEMBLEQUB,  JUDI- 
CIAL DISTRICT  OF  LILLO,  PROVINCE  OF  TOLEDO. 

(1)  This  town  was  invaded  by  cholera.  On  the  29th  of  June  the  disease  presented  itself 
in  a  woman  of  this  place  who  came  from  Aranjuez  (greatly  afflicted  by  the  epidemic).  In 
order  to  avoid  panic  and  fear,  and  on  account  of  other  public  reasons,  such  as  preventing  the 
exodus  of  the  agricultural  harvesters,  the  disease  was  called  acute  enterocolitis.  Among  the 
agricultural  laborers  were  some  proceeding  from  Villacanas,  a  point  suffering  severely  from 
the  epidemic,  and  some  of  them  began  to  suffer  from  diarrhoea  and  vomiting  by  the  middle  of 
July;  they  were  brought  from  the  fields  into  the  town  in  a  pretty  bad  condition,  some  of  them 
dying. 

(2)  From  this  date  (middle  of  July)  cases  occurred  so  frequently  that  it  was  determined 
to  officially  declare  the  epidemic.  From  the  first  woman  proceeding  from  Aranjuez  the  disease 
passed  to  her  husband  with  an  interval  of  five  days,  and  from  these  to  other  inhabitants  of  the 
same  ward.  With  respect  to  the  harvesters,  the  disease  was  carried  from  one  to  another.  At 
the  end  of  July  the  epidemic  was  already  so  intense  that  the  civil  authorities  (who  are  in  Spain 
the  sanitary  authorities)  were  obliged  to  officially  declare  the  town  infected  with  the  epidemic. 
The  propagation  of  the  disease  increased  gradually,  although  in  an  irregular  manner.  This 
propagation  was  from  two  centers  of  infection  as  above  indicated,  the  one  located  in  Aranjuez, 
the  other  in  Villacanas.  The  measures  which  were  adopted  and  put  in  execution  to  prevent 
the  introduction  of  the  disease  in  this  town  were :  First,  obliging  travelers  to  pursue  their 
journey  without  stopping,  only  allowing  them  to  obtain  the  necessities  for  their  sustenance; 
second,  in  prohibiting  the  entrance  of  those  coming  from  points  infected  unless  they  belonged 
to  this  locality;  third,  the  isolation  for  the  space  of  twenty-four  or  forty-eight  hours  of  those 
inhabitants  of  the  town  who  might  come  from  an  infected  or  suspected  point.  But  these 
measures  were  not  enforced  with  rigor;  the  fumigations  were  imperfect,  since  they  consisted  in 


CHOLERA  IN  EUROPE  AND  INDIA. 


209 


the  dissemination  of  clilorine  in  the  neighborhood  of  the  persons,  and  in  spraying  them  with 
carbolized  water  of  the  strengtli  of  1  per  cent.  The  isolation  was  vei'v  incomplete,  and  at  all 
times  the  travelers  communicated  with  the  guards  who  watched  them,  receiving  objects,  money, 
wine  vessels,  handkerchiefs,  etc. 

The  entrance  of  merchandise  from  infected  ])oints  was  also  prohibited,  as  also  the  use  of 
unripe  fruits  and  unhealthy  food;  but  the  imperfect  inspection  was  frequently  ridiculous,  and 
during  the  epidemic,  on  account  of  the  evasions  of  tlie  people  who  furnished  food,  the  latter 
was  no  better  than  ordinary.  There  existed  here  no  medical  inspection  such  as  is  required  in 
well-governed  countries. 

(6)  In  order  to  prevent  the  first  cases  from  producing  an  epidemic,  the  sick  and  their 
dwellings  were  isolated;  but  this  isolation  could  not  be  enforced  in  a  perfect  manner  because 
the  people  thought  this  measure  an  xmnecessary  interference  with  their  liberty. 

The  epidemic  once  developed,  the  greatest  cleanliness  as  to  the  siipply  of  drinking  water 
(from  wells)  was  endeavored  to  be  secured  by  placing  guards  to  watch  over  its  service;  the 
removal  and  the  interment  of  corpses  was  jirovided  for;  instructions  were  given  for  the  wash- 
ing of  the  clothing  of  the  sick,  the  principle  being  the  boiling  of  the  clothing  or  submitting  it 
to  a  temperature  superior  to  100°  C.  before  being  washed;  the  dwellings  were  disinfected  with 
nitrous  acid,  produced  by  pouring  nitric  acid  upon  a  piece  of  copper;  the  earth  was  drenched 
with  chlorine  water  (solution  of  hypochlorite  of  lime)  and  with  a  solution  of  carbolic  acid,  of 
4  per  cent. 

The  board  of  health  was  divided  into  sections,  in  order  to  supervise  the  enforcement  of 
these  measures;  a  hospital  for  cliolera  cases  was  established  for  the  harvesters  and  for  strangers; 
perfect  cleanliness  of  the  dwellings  was  ordered,  and  visits  were  made  for  the  imrjDose  of 
enforcing  these  orders;  finally,  the  municii^ality  furnished  disinfectants,  medicine,  and  food 
to  the  necessitous. 

The  date  at  which  these  measures  were  adopted,  as  far  as  isolation  of  the  sick  is  concerned, 
as  also  the  disinfection  of  dwellings  and  fumigation  of  the  clothing,  was  at  the  appearance  of 
the  first  case  at  the  end  of  June;  all  the  other  measures  were  put  in  practice  from  the  31st  of 
July. 

(7)  The  supply  of  drinking  water  for  this  town  is  derived  from  wells  whose  depth  is  from 
3  to  5  meters.  The  introduction  and  the  distribution  of  the  water  is  accomplished  by  means 
of  casks  carried  by  carts  or  by  horses,  and  it  is  served  to  all  the  houses,  for  there  is  no  other 
potable  water  or  other  means  of  serving  it,  nor  is  there  any  other  water  supply.  In  the  town 
there  exists  a  multitude  of  wells  containing  gypsum  and  bitter  water;  of  the  potable  water 
there  are  only  four  or  five  wells. 

(8)  There  existing  no  running  water  in  this  locality  other  than  that  proceeding  froiu  the 
rains,  it  is  not  necessary  to  occupy  myself  in  answering  this  question,  nor  the  following,  No.  9. 

(10)  In  this  town  there  is  no  system  of  sewerage  of  any  kind;  the  rain  water  is  led  ofl:  by 
open  canals  to  the  plain,  where  it  forms  ponds  periodically;  the  dirty  water  from  the  houses  is 
emptied  into  the  court-yards,  and  some  of  it,  especially  that  from  the  washing  of  clothes,  is 
emptied  into  the  street. 

(11)  The  introduction  of  cholera  into  this  town  could  have  no  relation  with  the  supply  of 
water,  unless  there  existed  subterranean  currents  of  unknown  origin;  the  rest  of  the  question 
does  not  apply  to  this  locality. 

(12)  The  whole  population  has  been  afi^ected  by  the  cholera,  but  of  the  two  points  in  which 
it  has  been  worst,  the  one  is  elevated  and  airy  and  the  other  is  low  and  but  little  ventilated; 
in  both,  the  conditions  of  the  inhabitants  are  similar. 

(13)  The  meteorological,  hygienic,  and  teluric  conditions  before,  during,  and  after  the 
epidemic  were  very  regular,  except  as  respects  the  existence  of  a  pond  which  was  formed  by 
the  spring  rains  about  500  meters  distant  from  the-  town  in  a  northwesterly  direction,  and  had 
a  diameter  of  some  150  meters  and  a  depth  of  65  to  70  lOOthsof  a  centimeter.  This  pond  formed 
during  the  time  of  the  collection  of  fruit  which  could  not  be  removed:  it  was  in  a  rotten  con- 
dition and  totally  destroyed. 

S.  Mis.  92  14 
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The  temperature  is  always  varied  in  this  locality,  vacillating  in  winter  between  zero  and 
8°  C. ,  and  in  siimmer  between  25°  and  38"  C.  The  mean  atmospheric  pressure  is  that  comprised 
between  0. 760  and  0. 766.  The  sky  is  usually  clear  to  such  an  extent  that  there  scarcely  Tpass 
three  consecative  days  without  the  sun  ai)pearing  in  all  its  brilliance.  The  rains  are  scarce 
and  the  air  is  generally  dry.  The  prevalent  winds  are  west  and  north.  The  town  is  situated 
at  a  height  of  635  meters  above  the  level  of  the  sea,  in  a  plain  of  an  irregular  form  approxi- 
mately circular  and  surrounded  at  a  distance  of  5  or  6  kilometers  on  every  side  by  limits  whose 
elevation  varies  1)etween  25  and  70  meters  above  the  level  of  the  town.  In  this  plain  many 
ponds  are  foinned  as  above  mentioned;  the  ground  is  level,  clayey,  and  saline  to  such  an  extent 
that  even  within  the  town  there  is  a  factory  for  the  manufacture  of  nitrate  of  potassa  (at 
present,  however,  this  is  not  active).  In  the  lower  stories,  but  little  inhabited,  efflorescences  of 
this  salt  cover  the  walls.  The  subsoil  is  silicious  clay,  and  is  found  at  a  depth  of  abjout  1 
meter.  Water  is  found  usually  at  a  depth  of  about  3  meters.  Vegetation  is  scarce;  there  are 
no  trees  except  those  which  are  cultivated,  and  they  grow  slowly  and  live  with  difficulty, 
rapidly  age,  and  soon  die.  The  formation  of  ponds  occasions  malaria,  most  frequently  in  the 
form  of  intermittent  fevers. 

The  sudden  changes  of  temperature  determine  pharyngeal  and  laryngeal  catarrhs  and 
pulmonary  affections.  Insufficiency  of  foodj  united  with  the  action  of  substances  contained  in 
the  water,  occasion  scrofula,  herpes,  and  divers  forms  of  skin  disease.  Heterotrophic  lesions 
and  epitheliomas  also  are  frequent;  carcinomas  and  other  growths,  consisting  of  abnormal  pro- 
liferation of  the  cellular  elements,  are  observed. 

The  presence  in  the  court-yards  of  manure  and  dirty  water  gives  origin  to  diseases  of  a 
typhoid  character,  which,  without  being  frequent,  are  yet  constantly  met  with. 

In  fine,  we  have  a  clinical  picture  of  disease,  very  varied,  which  causes  one  to  understand 
that  the  local  hygienic  conditions  leave  much  to  be  desired.  These  conditions,  customary  in 
this  locality,  prevailed  before,  during,  and  after  the  epidemic. 

The  sanitary  service  is  so  badly  organized  that  instruments  for  observation  in  this  town 
are  wanting,  as  they  are  also  in  the  vast  majority  of  the  towns  of  Spain. 

(14)  The  daily  progress  of  the  epidemic  of  cholera  in  this  town  did  not  follow  any  constant 
course;  but  it  went  on  increasing  with  alternations  up  to  the  19th  of  August,  from  which  date 
it  decreased,  also  with  alternations,  up  to  the  6th  of  September,  when  no  new  case  occurred. 

On  the  11th  a  new  case  again  presented  itself,  followed  by  various  others  on  subsequent 
days  up  to  the  17th;  on  the  21st  the  epidemic  revived  again  with  considerable  activity,  sixteen 
new  cases  occurring,  and  increased  up  to  the  25th,  from  which  date  it  decreased  again  until 
its  final  disappearance  on  the  1st  of  October.  (The  author  here  introduces  detailed  tables  of 
attacks  and  deaths  with  corresponding  dates,  which  I  omit.) 

(15)  The  influence  which  can  be  attributed  to  the  preventive  measures  during  the  course 
of  the  disease  may  be  expressed  in  the  following  terms,  according  to  my  observations: 

In  general,  the  isolation  of  the  sick  with  their  attendants  limited  the  progress  of  the  dis- 
ease, if  an  extreme  cleanliness  in  :  heir  persons  and  in  their  habitations  was  maintained.  The 
want  of  assistance  to  the  sick  favored  the  propagation  of  the  epidemic. 

The  washing  of  the  clothing  of  the  sick  increased  the  propagation  of  the  disease  much, 
more  than  contact  of  healthy  persons  with  the  sick.    When  the  clothing  was  submitted  to  a 
temperature  superior  to  100°  C.  for  the  space  of  an  hour,  by  boiling  it  in  water  before  washing, 
the  disease  did  not  spread. 

The  cholera  hospital,  where  the  attention  to  the  sick  by  the  nurses  was  more  imperfect 
and  the  cleanliness  less  scrupulous,  constituted  a  genuine  focus,  for  the  destruction  of  which 
vigorous  fumigations  with  nitrous  acid  and  washing  with  carbolic  water  were  necessary. 

A  scrupiilous  personal  hygiene,  if  it  did  not  prevent  cholera,  at  least  made  it  more  difficult 
for  one  to  acquire  the  disease. 

(16)  In  this  locality  there  was  no  difficulty  in  diagnosing  cholera;  but  the  diseases  here 
with  which  it  might  be  confounded  are  diarrhoea  of  dentition  in  children  and  colics  occasioned 
by  excesses  in  eating. 
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(17)  The  most  efficient  treatment  of  cliolera  in  this  locality  has  heen:  Reqniving  the 
patients  to  keep  the  bed;  producing-  perspiration  by  warm  infusions  with  a  teaspoonful  of 
alcohol  added;  frictions  and  a])plication  of  warmth  to  the  body;  in  addition  to  this,  when  neces- 
sary, hypodermic  injections  of  pilocarjnne  of  1  i)er  cent.,  inti'oduced  by  means  of  a  syringe  of 
Pravaz,  which  contains  sufficient  i'ov  one  or  two  injections;  clysters  containing  laudanum  of 
Sydenham  in  the  dose  of  8  to  20  drops  and  in  a  quantity  not  to  exceed  2  grams  daily. 

I  combated  vomiting  with  ice  or  iced  lemonade;  this  has  1jeen  very  efficacious  when  given  in 
almndance,  as  well  for  vomiting  as  for  thirst.  The  antiemetic  mixture  of  Riverio  alone  ov 
mixed  with  laudanum  is  also  useful,  as  are  cataplasms  upon  the  pit  of  the  stomach  of  warm 
flaxseed  to  which  laudanum  has  been  added. 

If  the  clysters  with  laudanum  of  Sydenham  were  not  sufficient  to  suppress  the  diarrhoea,  I 
employed  with  usefulness  hypodermic  injections  of  tlie  chloride  of  morphia. 

I  subjected  the  patients  to  absolute  fasting  at  the  commencement  and  until  the  suppres- 
sion of  vomiting  and  diarrhoea,  prescribing  for  them  rice  at  first,  afterwards  a  small  pin'tion  of 
pigeon,  and  finally  soup  with  pigeon.  I  tried  without  result  the  salts  of  quinia  in  conjunc- 
tion with  carbolic  acid  according  to  the  formula  of  Dr.  Meestre,  and  as  a  substitute  for  this 
solution  the  bromide  of  quinia  of  10  per  cent.  Neither  have  I  been  able  to  demonstrate  the 
efficiency  of  injections  of  chloral  or  of  astringents,  and  in  view  of  this,  and  of  the  experience 
of  other  physicians.  I  soon  ceased  these  attempts. 

Neither  did  I  deem  it  advisable  to  try  other  measures,  since,  as  above  stated,  the  treatment 
used  had  given  me  so  favorable  results.  I  should  remark  that  excessive  quantities  of  laudanum 
are  extremely  prejudicial  and  small  doses  inefficacious. 

(18)  In  this  town  anticholeraic  inoculations  were  not  performed,  and  I  am  sorry  that  I  have 
hot  been  able  to  contribute  to  the  progressive  impulse  which  the  distinguished  Dr.  Ferran  has 
given  to  science. 

(19)  Among  my  jiatients  there  have  been  attacked  for  the  second  tipie  during  the  recent 
epidemic — 

First.  A  child  of  Juan  Jose  Carincero,  of  this  place,  who  was  attacked  on  the  4th  of  Aiigust 
and  was  visited  on  the  5th.  A  son  of  very  poor  parents,  he  lay  upon  a  miserable  bed  with 
scanty  covering.  On  entering  the  dwelling  I  found  him  already  in  the  asphyxic  period, 
with  the  lividity  and  loss  of  consciousness  common,  with  very  frequent  vomiting  and  diarrhoea, 
the  dejections  augmenting  the  moisture  of  the  habitation,  which  is  never  found  clean. 

Prescription:  Warm  infusions  of  the  leaves  of  the  bisa  (an  oriental  plant)  with  a  few  drops 
of  alcohol;  warmth  to  the  feet  and  to  the  surface  of  the  body;  emollient  injections  with  laud- 
anum every  half  hour  until  the  diarrhoea  ceased;  small  pieces  of  ice  constantly  in  the  mouth 
and  iced  lemonade. 

On  the  same  day  the  vomiting  was  arrested  and  the  diarrhoea  was  also  much  diminished. 
On  the  6tli  the  same  treatment  was  continued  except  the  ice. 

On  the  7th  the  diarrhoea  had  disapj^eared,  the  general  body  heat  had  increased,  and  con- 
sciousness returned. 

On  the  8th  the  patient  was  thirsty  and  demanded  iced  lemonade,  which  was  given  to  him; 
he  drank  with  much  avidity;  I  prescribed  a  small  ration  of  pigeon  twice  a  day  and  two  portions 
of  pigeon  soup. 

9  th.  The  food  was  increased  by  one  ration. 

lOthi.  The  patient  got  up  from  the  bed  very  weak.    His  food  was  increased  and  he  was 
allowed  to  take  it  five  times  a  day. 
11th.  I  discharged  him. 

On  the  18th  of  the  same  month  I  was  called  again  to  see  the  same  child,  whom  I  found 
with  the  same  symptoms  as  in  the  anterior  attack,  and  placed  him  under  the  same  treatment, 
but  he  died  the  following  day. 

Second.  Polonia  Lopez,  a  native  of  this  town,  35  years  of  age,  married,  was  attacked  with 
diarrhoea  and  vomiting  on  the  13th  of  August;  besides  experienced  aching  of  the  bones,  pain 
in  the  stomach  and  fever.    She  was  eight  months  pregnant. 
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Prescription:  Infusion  of  the  flowers  and  leaves  of  the  bisa  with  a  spoonful  of  alcohol  in 
each  draught.  Enemata  of  emollients  with  eight  drops  of  laudanum  of  Sydenham;  diet  of 
rice. 

14th.  The  vomiting  and  diarrhoea  had  ceased;  the  tea  infusions  and  clysters  of  laudanum 
were  suspended ;  diet  of  sowj)  and  pigeon. 
15th.  Excellent  condition.  Cured. 

Fourth  of  September  I  was  called  to  the  same  patient  and  at  the  first  visit  they  told  me 
that  since  the  former  attack  neither  the  general  malaise  nor  the  pains  in  the  stomach  had 
entirely  disappeared;  that  on  the  night  of  the  2d  there  had  been  much  diarrhoea,  and  besides 
some  labor  pains;  at  1  o'clock  on  the  morning  of  the  3d  a  child  was  born;  on  the  3d  she  had 
during  the  whole  of  the  day  abnormal  pains,  but  without  diarrhoea. 

4th.  The  day  upon  which  I  was  called  I  found  her  with  a  diarrhoea,  non-choleraic,  and  with 
a  flow  of  the  lochia. 

Prescription:  Draughts  of  an  infusion  of  the  leaves  of  the  bisa  alternating  with  rice,  and 
ordered  a  reduction  of  food  to  half  a  ration. 

5th.  Diarrhoea  continued,  as  also  the  flow  of  the  lochia;  vomiting  occurred;  applied  the 
child  to  the  breast;  it  was  attacked  with  vomiting  and  died  in  six  hours  with  all  the  symptoms 
of  the  asphyxic  stage;  the  choleraic  symptoms  of  the  patient  gradually  lessened. 

Prescription:  Infusion  of  the  leaves  of  the  bisa,  heat  to  the  body,  clysters  of  laudanum, 
and  absolute  fast. 

6th.  Same  symptoms  continued;  the  thirst  and  vomiting  decreased. 

Prescription:  Barley  water  as  desired,  small  pieces  of  ice  continually  for  the  mitigation  of 
thirst  and  the  vomiting;  clysters  of  warm  water  with  almonds  and  beaten  white  of  egg  with 
eight  drops  of  laudanum. 

7th.  Some  diarrhoea;  the  same  treatment,  to  which  was  added  the  anti-emetic  mixture  of 
Riverio. 

8th.  Vomiting  has  disappeared,  diarrhoea  ceased. 

Prescription:  The  anti-emetic  rnixture  was  suspended,  as  also  the  ice,  of  which  she  had 
consumed  16  pounds  in  forty-eight  hours;  the  clysters  of  laudanum  were  also  suspended,  and 
in  their  place  was  substituted  an  emollient  enema  of  F.  E. 

9th.  Continued  with  the  enemas,  etc. 

10th.  Four  or  five  diarrhoeic  bilious  passages,  not  choleraic;  much  debilitated. 
Prescription:  Continued  that  of  the  previous  day  and  added  weak  pigeon  broth. 
11th.  Two  or  three  bilious  passages  and  great  debility;  the  lochia  continued  to  flow. 
Prescription:  Food  was  increased — solid  food — pigeon,  mutton  in  small  quantities  and 
frequently. 

12th.  Two  bilious  passages;  the  lochia  continued  and  an  inflammation  of  the  right  parotid 
gland  appears,  an  affection  for  which  she  has  a  tendency  (the  child  seems  scrofulous). 

Prescription:  To  the  other  treatment,  friction  with  belladona  ointment  in  the  region  of 
the  parotid  gland  is  added,  and  a  large  poultice  of  flaxseed  flour  is  applied  over  the  same 
region. 

13th.  Could  not  masticate  the  mutton;  broth  in  which  chicken,  ham,  and  mutton  were 
boiled  frequently  given. 

14th.  The  same  condition,  in  which  she  continued  up  to  the  23d,  when  the  parotid  tumor 
was  opened;  from  the  opening  flowed  a  large  quantity  of  laudable  pus. 

24th.  She  could  already  eat  solid  food.  Pus  continued  flowing  from  the  tumor.  She  con- 
tinued in  this  condition  up  to  the  22d  of  October,  when  the  wound  and  the  tumor  healed. 

From  that  date  her  health  improved. 

Tliird.  Asuncion  Oiliveros,  a  native  of  this  town,  twenty-four  years  of  age,  married  and 
two  months  pregnant;  good  constitution  and  habitual  good  health. 

On  the  12th  of  August  Francisco,  the  husband  of  Asuncion,  called  upon  me  and  requested 
my  assistance  for  his  little  son,  who,  according  to  him,  was  expiring.  Immediately,  as  I 
entered  his  house,  I  saw  Asuncion  reclining  upon  a  broad  bench  and  clothed,  but  with  a 
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countenance  characteristic  of  cholera;  I  was  not  detained  long  by  the  child,  whom  I  found 
indisposed,  but  in  no  danger  of  death,  and  I  went  out  to  see  Asuncion.  In  answer  to  my  inter- 
rogatories she  informed  me  that  she  had  suffered  for  two  days  with  diarrhoea.  I  caused  her 
to  immediately  go  to  bed.  Ordered  infusions  of  the  leaves  of  the  bisa  with  alcohol  and  an 
enema  with  six  drops  of  laudanum  and  gave  her  a  hypodermic  injection  of  pilocarpine. 

At  the  second  visit  on  the  same  day  I  found  her  much  improved,  the  pilocarpine  having 
had  a  brilliant  effect ;  the  diarrhoea  had  disaj^peared. 

13th.  In  the  morning  I  found  the  husband  in  the  same  bed  and  suffering  with  diarrhoea 
and  vomiting.  I  ordered  that  another  bed  be  immediately  prepared  in  order  that  the  two 
patients  might  be  separated,  which  was  done. 

Whilst  the  bed  was  being  prepared  I  noticed  that  the  cholera  which  Francisco  was 
experiencing  was  most  intense,  and  in  order  to  gain  time  I  gave  him  a  hypodermic  injection  of 
chloride  of  morphia  and  another  of  the  carbolate  of  quinia.  Ordered  also  warmth  to  the  body, 
injection  of  ice  and  cold  barley  water. 

At  the  second  visit  on  this  day  I  found  Asuncion  up  and  dressed  and  Francisco  so  bad  that 
I  ordered  him  to  piepare  for  death.  The  patient  died  that  same  afternoon,  which  was  that  of 
the  third  day. 

Neither  Asuncion  nor  the  child  experienced  any  new  symptoms. 

The  29th  of  the  month  of  August  I  was  called  to  see  the  same  Asuncion,  whom  I  fo\ind  for 
the  second  time  attacked  with  cholera. 

She  had  on  the  previous  day  experienced  a  marked  chill  and  afterwards  vomiting, 
diarrh(jea,  and  giddiness  in  the  head  to  such  a  degree  that  she  fell  upon  the  floor  and  had 
abdominal  pains  besides. 

Prescription:  Ordered  her  to  bed  and  warmth  to  the  surface  of  the  body;  infusion  of  the 
leaves  of  the  bisa,  laudanum  enematas. 

30th.  All  the  symptoms  remitted. 

Prescription:  The  enemata  were  suspended;  ordered  rice  food. 
31st.  The  disease  had  disappeared. 

Besides  these  three  cases  I  am  assured  that  there  were  two  or  three  other  cases  of  recur- 
rence of  cholera  in  this  locality. 

It  should  be  remarked  that  the  child  of  case  No.  1  was  surrounded  by  very  bad  hygienic 
conditions;  that  the  patient  of  the  second  case  besides  being  pregnant  was  not  free  from 
abdominal  pains  during  the  period  between  the  attacks,  and  finally  that  the  third  case  \ipon 
the  death  of  her  husband  was  taken  to  the  house  where  a  few  days  before  her  brother-in-law 
had  died.  This  house  was  very  badly  ventilated.  According  to  my  opinion  it  should  not  be 
lost  sight  of  that  almost  the  whole  of  this  j)opulation  was  appreciably  influenced  by  the  malig- 
nant action  of  the  cholerigenous  agent;  and  it  is  questionable  or,  to  speak  more  exactly, 
doubtful  if  these  three  cases  which  I  have  just  related  were  really  a  recurrence  of  cholera  or^ 
on  the  contrary,  solely  exacerbations  or  relapses  after  remissions  of  the  disease. 

(20)  The  history  and  resvilts  of  quarantines,  sanitary  cordons,  and  fumigations  has  already 
been  given  in  this  communication  in  answer  to  question  sixth,  but  I  would  add  that  the  three 
above-mentioned  measures  have  been  practiced  in  this  town,  although  in  a  very  imperfect 
manner,  and  the  results  were  not  satisfactory. 

Quarantines  of  twenty-four  hours  were  imposed  i;pon  those  inhabitants  of  the  town  who 
came  from  infected  points  and  of  fifteen  days  upon  strangers  proceeding  from  infected  points. 
This  measure  protected  us  from  a  genuine  invasion  by  the  inhabitants  of  Aranjuez  who 
thought  of  coming  here.  Some  eight  or  ten  individuals  passed  this  quarantine  in  an  excellent 
building,  at  a  convenient  distance  from  the  town. 

With  respect  to  the  cordon,  this  measure  was  infracted  alternately  by  the  strangers  and 
by  the  inhabitants  of  this  neighborhood,  but  it  freed  us  from  the  presence  of  poor  travelers 
who  might  certainly  have  projDagated  the  disease. 

Concerning  the  fumigations  and  manner  in  which,  they  were  performed  we  have  already 
spoken.    I  would  add  only  that  the  effect  in  this  locality  has  been  beneficial  and  the  procedure 
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has  not  resulted  in  inconvenience.  Upon  some  persons  in  particular  we  used  thymol  for 
fumigating  the  clothing  and  the  result  appears  to  have  been  good. 

(21)  In  this  locality  no  measiires  against  preventing  the  return  of  the  cholera  next  spring- 
have  been  adopted,  in  sjjite  of  my  advice  and  exhortations.  Neither  has  there  been  any 
improvement  made  in  public  hygiene,  notwithstanding  my  recommendations  in  this  direction. 

(33)  In  this  toAvn  no  vestiges  of  cholera,  either  as  isolated  cases  or  in  the  form  of  a  local- 
ized epidemic,  during  this  winter  nor  the  last,  have  been  observed. 

(33)  The  death  statistics  of  this  place  during  the  last  five  years  are  as  follows: 


Years. 

Deaths. 

1881  

Ill 

133 
94 
88 

261 

1882  

1883  

1885  

(34)  Our  population  has  not  enjoyed  an  imm\xnity  against  cholera  since  1835.  The  approx- 
imate number  of  ]3ersons  Avho  fled  the  town  during  the  epidemic  was  some  sixty  or  seventy. 

.  BURGUNDOFEERO  GaRCIA  OrTEZ. 

Tembleque,  February  17,  188G. 


INTERROGATORIES  CONCERNING  CHOLERA  IN  TOWNS  AND  VILLAGES  OF  SPAIN,  AND  REPLIES, 
UNDER  AUTHORITY  OF  THE  SPANISH  GOVERNMENT* 

After  my  interrogatories  already  mentioned  had  been  distributed  by  mail,  I  learned 
that  some  months  previous  the  sanitary'  department  of  the  Spanish  Government  had  drafted 
and  distributed  among  the  health  authorities  of  the  Spanish  popiilations  invaded  by  cholera 
during  1885  a  very  similar  series  of  questions.  I  became  informed  also  upon  inquiry  that  a 
large  number  of  official  replies  to  these  interrogatories  received  by  the  Government  had  been 
turned  over  for  classification  and  analysis  to  Dr.  Philij^  Hauzer,  of  Madrid. 

Desiring  to  profit  by  the  valuable  information  embodied  therein  the  writer  succeeded, 
through  the  agency  of  the  American  minister  and  the  Spanish  minister  of  the  interior,  in 
effecting  an  agreement  between  himself  and  Dr.  Hauzer  to  combine  the  information  contained 
in  these  two  sets  of  replies,  have  them  analyzed  in  tabular  form,  and  printed  for  more  con- 
venient study  by  themselves.  The  following  is  a  translation  of  a  pamphlet  published  at  their 
expense  conjointly  in  accordance  with  this  agreement,  and  is  introduced  in  this  report  on 
account  of  the  original  information  it  contains,  in  the  hope  that  it  may  prove  valuable  to  those 
desiring  data  as  near  as  possible  to  original  sources: 

EPIDEMIOLOGICAL  STUDIES  RELATING  TO  THE  ETIOLOGY  AND  PROPHYLAXIS  OF  CHOLERA 
BASED  UPON  VERY  NUMEROUS  FACTS  AND  AUTHENTIC  DATA  COLLECTED  BY  SENOR  DON  ARCADIO 
RODE,  DIRECTOR  OF  CHARITIES  AND  HEALTH,  DURING  THE  CHOLERA  INVASION  IN  SPAIN.  BY 
DR.  PHILIP  HAUZER,  OF  MADRID,  1886. 

INTERROGATORIES  RELATING  TO  THE  CHOLERA  EPIDEMIC  OF  1885,  ADDRESSED  TO  THE  OFFICIAL  AUTHORITIES  AND 
PHYSICIANS  OF  THE  PLACES  INVADED  BY  THE  SAID  EPIDEMIC. 

(1)  What  was  the  date  of  the  commencement  and  termination  of  the  cholera  in  each  village? 

(3)  How  was  the  first  case  of  cholera  imported — by  personal  effects,  or  by  persons  jDro- 
ceediiig  from  infected  places? 

(3)  What  were  the  general  hygienic  conditions  of  the  locality,  esj^ecially  as  to  the  dwell- 
ings of  the  first  attacked? 


*  Abstracts  of  oiBcial  documents  obtained  through  the  courtesy  of  the  Spanish  Government. 
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(4)  What  system  of  sewerage  has  the  town?    What  is  the  means  of  removal  of  filth?  Who 

is  charged  with  the  cleaning  of  the  town?  Is  it  the  municipality,  or  a  contractor,  or  is  service  ' 
of  this  character  entirely  wanting? 

(5)  What  kind  of  potable  water  supplies  the  town?  Does  it  proceed  from  springs,  from 
rivers,  or  from  rain-water,  and  is  it  collected  in  cisterns  or  wells  of  unknown  source?  Is  it 
regarded  as  of  good  quality,  pleasant  to  the  taste,  hard  or  soft,  containing  lime  or  magnesia? 

(G)  Is  it  believed  that  the  houses  which  have  constituted  foci  have  been  supi^lied  with  , 
water  supposed  to  be  contaminated? 

(7)  What  are  the  geological  conditions  of  the  town?  Is  the  soil  sandy,  granitic,  calcareous, 
or  argillaceous?  Is  the  town  surrounded  by  marshes  or  ponds?  Are  intermittent  fevers  usually 
frequent?    At  what  time  of  the  year? 

(8)  At  what  distance  from  the  town  is  the  cemetery? 

(9)  Are  the  pipes  which  conduct  the  drinking  water  of  terra-cotta,  lead,  or  iron  ? 

(10)  During  the  previous  epidemics  did  your  towns  suffer  more  or  less  than  this  time?  If 
the  epidemic  did  not  visit  your  town,  to  what  is  your  escape  attributed? 

(11)  Is  your  town  situated  upon  a  river,  a  stream,  or  at  the  confluence  of  several? 

(12)  In  what  degree  was  the  part  of  the  town  nearest  the  river  affected  in  comparison  to 
the  more  elevated  Sections? 

(13)  What  means  of  communication  between  your  town  and  other  infected  i^oints  existed? 
Were  they  by  rail,  by  river,  by  sea,  or  by  land? 

(14)  What  preventive  measures  were  employed — cordons  and  lazarettos,  or  disinfectants? 

(15)  Is  the  abuse  of  fruits  and  vegetables  frequent?  Which  iDredominates — melons,  prickly 
pears,  or  salads,  etc.? 

(16)  What  is  the  common  manner  of  washing  clothing — ^in  public  lavatories,  in  the 
streams  or  rivers,  in  special  fountains,  or  in  what  other  manner?  Does  the  ciistom  of  giving 
the  clotliing  out  to  wash  predominate? 

■  (17)  How  many  days  did  the  epidemic  last?  What  was  the  length  of  the  period  of  increase; 
what  that  of  the  height,  and  what  that  of  the  decline  of  the  epidemic? 

(18)  Did  the  highest  mortality  coincide  with  days  of  storm  and  rain?  How  did  storm  and 
rain  affect  the  course  of  the  epidemic? 

(19)  Was  the  invasion  of  cholera  preceded  by  a  tendency  to  diarrhoeas  or  intestinal  dis- 
turbances among  the  inhabitants? 

(20)  How  many  attacks  occurred  during  the  epidemic,  classified  by  sex? 

(21)  Number  of  deaths  classified  in  the  same  manner? 

(22)  How  many  attacks  occurred  in  the  lower  stoi'ies;  how  many  in  the  upper?  How 
many  in  houses  with  northern  exposiire;  how  many  in  those  with  southern  exposure? 

(23)  If  there  are  military  barracks  or  penal  establishments  in  your  locality,  what  was  the 
proportion  of  mortality  in  them  compared  to  that  of  the  civil  population? 

(24)  Express  every  circumstance  that  the  local  physicians  deem  worthy  of  being  men- 
tioned for  a  full  understanding  of  the  cholera  epidemic,  or  for  its  history. 

REPLIES  FROM  TOWNS  IN  THE  PROVINCE  OF  VALENCIA. 

Valles,  2G5  inhabitants. — (1st  answer.)  Fi*om  the  1st  of  March  to  the  2d  of  July.  (2d)  By 
persons  and  effects,  mainly  the  latter.  (3d)  Both  good.  (4th)  There  is  none;  the  inhabitants 
do  the  cleaning.  (5th)  Good,  hard,  pleasant  well-water.  (6th)  No.  (7th)  Clay;  there  are  no 
marshes,  neither  are  fevers  frequent.  (8th)  At  nu^rethaii  1  kilometer.  (9th)  There  are  none; 
only  an  open  canal  li  meters  wide.  (10th)  Suffered  more  in  the  former.  (11th)  At  20  meters 
distance  from  the  river.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  None.  (15th) 
No  one  abstained  from  fruits.  (16th)  In  the  irrigation  canal  or  river.  (17th)  More  than  .110 
days.  (18th)  After  a  few  days  of  rain  the  first  attacks  occurred.  (19th)  Yes.  (20th)  8 
attacks.    (21st)  4  deaths.    (22d)  In  the  lower.    (23d)  There  are  none, 

Manuel,  1,585  inhabitants. — (1st  answer.)  From  the  28th  of  March  to  the  18th  of  July. 
(2d)  By  persons  from  Jativa.    (3d)  The  first  good,  the  second  medium.    (4th)  There  is  none; 
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the  inhabitants  do  the  cleaning.  (5th)  Well  and  spring  water;  good,  (6th)  No.  (7th)  Sand 
and  clay;  there  are  artificial  marshes  for  the  cultivation  of  rice;  fevers  from  April  to  October. 
(8th)  At  560  meters.  (9th)  There  are  none.  (10th)  Suffered  most  in  the  former.  (11th)  Near 
the  river  Albraida.  (12th)  No  difference  noted,  (loth)  Railroads  and  pikes.  (14th)  Disin- 
fectants. (15th)  Yes.  (16th)  In  the  brook  and  river.  (17th)  113  days;  irregular  march. 
,  (18th)  Not  noted.  (19th)  Yes.  (20th)  54  attacks— 17  males,  37  females.  (21st)  23  deaths— 5 
males,  18  females.    (22d)  Not  observed.    (23d)  There  are  none. 

Rotgla  y  Corberd,  858  inhabitants. — (1st  answer.)  From  the  19th  of  April  until  the  12th  of 
July.  (2d)  Unknown.  (3d)  Hygienic  condition  of  both  good.  (4th)  There  is  no  sewerage. 
(5th)  River  water  collected  in  cisterns;  healthy  and  good.  (6th)  No.  (7th)  Clay;  no  marshes 
but  frequent  fevers.  (8th)  At  500  meters.  (9th)  There  are  none.  (10th)  Not  attacked  before. 
(11th)  No.  (12th)  Equally.  (13th)  Cart  roads  and  pikes.  (14th)  Disinfectants.  (15th)  Cante- 
loupes.  (16th)  In  the  irrigation  canals  at  the  border  of  the  village.  (18th)  No.  (20tli)  13 
attacks.    (21st)  12  deaths. 

Catarroja,  5,521  inliabitants. — (1st  answer.)  From  the  1st  of  May  to  the  24th  of  July,  (2d) 
By  persons  from  Sueca  and  Cuell era.  (3d)  Both  ordinary.  (4th)  There  is  none;  inhabitants 
do  the  cleaning.  (5th)  There  are  wells  in  all  the  houses;  water  contains  lime.  (6th)  No.  (7th) 
Clay;  one  hour  distant  from  Albufera;  mild  fevers  in  spring  and  autumn.  (8th)  At  500  meters 
after  the  cholera;  before,  near  the  village.  (9th)  There  are  none.  (10th)  The  former  less  severe, 
(lltli)  Near  a  canal  proceeding  from  ChesteGlura.  (12th)  The  part  near  the  river  three  times 
more  affected.  (13th)  Railroads  and  pike.  (14th)  Disinfectants  and  isolation.  (15th)  Yes. 
(16th)  In  public  lavatories  whose  water  emptied  into  the  river;  use  prohibited  during  cholera. 
(17th)  86  days — ascent,  59;  apogee,  12;  descent,  15.  (18th)  Yes.  (19th)  No;  the  first  case  of 
diarrhoea  with  characteristics  of  cholera.  (20th)  587  attacks — 217  males,  370  females.  (21st)  336 
deaths — 123  males,  213  females.  (22d)  In  the  lower,  and  equally  to  the  north  and  south.  (23d) 
There  are  none. 

Gandia,  7,604  inliabitants. — -(Ist  answer.)  From  the  5th  of  May  to  the  16th  of  August. 
(2d)  By  persons  from  infected  places.  (3)  The  first  good  ;  the  second  bad.  (4)  There  is  none; 
streets  cleaned  by  the  inhabitants;  the  market  places  by  the  municipality.  (5th)  Well  water; 
origin  unknown;  good.  (6th)  No.  (7th)  Clay  and  limestone;  there  are  marshes  3  kilo- 
meters distant  and  fevers  in  the  autumn.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th) 
The  former  less  severe.  (11th)  Upon  the  river  Serpis.  (12th)  Equally.  (13th)  Railroads 
and  cart  roads  and  neighboring  lanes.  (14th)  Lazarettos  and  disinfectants.  (15th)  Have 
abstained.  (16th)  In  the  river  and  irrigation  canals.  (17th)  103  days — ascent,  15;  apogee,  20; 
descent,  68.  (18th)  No.  (19th)  Yes.  (22d)  All  in  the  lower.  (23d)  No  one  died  in  the 
prisons. 

Benigdnim,  3,184  inhabitants. — (1st  answer.)  From  the  8th  of  May  to  the  21st  of  July. 
(2d)  By  rice  harvesters  proceeding  from  the  banks  of  the  Jucar.  (3d)  Both  bad.  (4th) 
The  village  is  permeated  by  jjipes  which  conduct  the  dirty  water  from  the  houses  into  a 
deep  pit,  and  the  latter  communicates  with  the  river  Albaida.  (5th)  Good  spring  water,  con- 
taminated through  the  bad  condition  of  the  sewers.  (6th)  Yes;  the  part  of  the  village  most 
affected  was  supplied  from  a  well  in  contact  with  a  sewer.  (7th)  Clay  and  limestone;  no 
marshes,  but  there  are  fevers  in  autumn.  (8th)  At  500  meters.  (9tli)  Short  and  of  brick. 
(10th)  Except  in  1854,  the  former  were  more  severe.  (11th)  In  the  time  of  rains  there  are 
three  brooks;  the  river  Albaida  is  one-half  kilometer  distant.  (12th)  Equally.  (13th)  Cart 
roads.  (14th)  Cordons.  (15th)  Yes.  (16th)  In  the  public  lavatory  and  in  private  basins. 
(17th)  74  daj^s — ascent,  53;  apogee,  10;  descent,  11.  (ISth)  Yes;  for  a  few  days  after  a  storm 
there  was  a  marked  increase.  (19th)  No;  the  invasion  was  sudden.  (20th)  812  attacks — 363 
males,  449  females.  (21st)  253  deaths — 113  males,  140  females.  (22d)  All  in  the  lower;  equally 
to  the  north  and  south.  (23d)  In  a  convent  between  two  infected  streets,  there  was  not  a 
single  case. 

Alboraya,  3,956  inhabitants. — (1st  answer.)  From  the  20th  of  May  to  the  28th  of  July.  (2d) 
By  persons  from  Valencia.    (3d)  The  first  good;  the  second  very  bad,    (4th)  There  is  none;  two 
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irrigation  canals  serve  as  sewers;  there  is  no  provision  for  cleaning.  (Gth)  No.  (7tli)  Sandy; 
there  are  two  reservoirs  for  irrigation;  fevers  infrequent,  some  in  autumn.  (8th)  A  kilo- 
meter distant  from  the  village.  (9th)  There  is  none.  (10th)  The  former  less  severe.  (11th) 
The  village  is  traversed  by  irrigation  canals.  (12th)  Equally.  (13th)  Railroads  and  pikes. 
(14th)  Disinfectants  and  isolation,  (loth)  Yes.  (16th)  There  is  a  public  lavatory;  custom- 
arily in  the  houses.  (17th)  69  days — ascent,  25;  apogee,  26;  descent,  18.  (18th)  No.  (19th) 
Yes.  (20tli)  -424  attacks — 149  males,  275  females.  (21st)  183  deaths— 60  males,  123  females. 
(22d)  All  in  the  lower;  to  the  north,  168;  to  the  south,  256.    (23d)  There  are  none. 

Benifaraig,  653  inhabit  ants. — (1st  answer.)  Prom  the  20tli  of  May  to  the  17th  of  Jiily. 
(2d)  Unknown.  (3d)  Both  medium;  the  second  rather  the  worse.  (4th)  The  whole  village  is 
a  pool  of  filth.  (5th)  Bad  well  water.  (6th)  No.  (7th)  Sandy;  tendency  to  fevers;  more  at 
the  edge  of  the  village  than  in  the  interior.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th) 
Equally.  (11th)  At  6  kilometers  from  the  Laturia.  (12tli)  At  the  edge  of  the  town  more  cases 
than  within  it.  (13th)  Neighboring  roads  and  pikes.  (14th)  Hygiene.  (15th)  Prudent  in 
the  use  of  fruits.  (16th)  Houses  and  in  cisterns.  (17th)  56  days — irregular  march.  (18th) 
Attacks  increased  with  dampness.  (19th)  Yes.  (20th)  44  attacks — 19  males,  25  females. 
(21st)  35  deaths — 17  males,  18  females.  (22d)  All  in  the  lower;  equally  with  respect  to  the 
winds.    (23d)  There  are  none. 

Alfara  del  Patriarca,  984  inhabitants. — (1st  answer.)  From  the  28th  of  May  to  the  28th  of 
July.  (2d)  Unknown.  (3d)  The  first  good;  the  second  ordinary.  (4th)  There  is  none;  no 
municixjal  service;  the  inhabitants  collect  the  excrement  for  manure.  (5th)  Well  and  cistern 
water  from  the  river  Moncata;  water  collected  every  year;  good.  (6th)  Yes;  first  attacked  lived 
near  the  irrigation  canal,  which  passes  through  an  infected  place.  (7th)  Clay  and  sandy;  no 
marshes,  but  fevers  frequent  in  autumn.  (8th)  At  133  meters.  (9th)  Very  ancient.  (10th) 
The  former  less  severe.  (11th)  Between  a  stream  and  the  Moncata  iri'igation  canal.  (12th) 
Equally.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th)  Abstained  this  year.  (16tli) 
Each  inhabitant  in  his  house.  (17th)  58  days — ascent.  6;  apogee,  24;  descent,  28.  (18th)  No; 
after  the  first  case  it  rained.  (19th)  No.  (20th)  69  attacks — 27  males,  42  females.  (21st)  39 
deaths.  (22d)  All  in  the  lower;  equally  with  respect  to  the  winds.  (33d)  There  are  none. 
(24th)  In  this  and  former  epidemics  there  were  cases  of  intermittent  fevers. 

Anna,  1,888  inhabitants  .—{1st  answer.)  From  the  29th  of  May  to  the  19th  of  June.  (2d) 
Unknown.  (3d)  The  first  excellent;  the  second  bad.  (4th)  There  is  none;  cleaning  by  the 
municipality.  (5th)  Spring  water,  containing  iron.  (6th)  No.  (7th)  Limestone  and  clay;  no 
marshes;  fevers  in  September  among  the  rice  harvesters.  (8th)  In  the  village.  (9th)  There 
are  none,  except  ditches  and  canals.  (10th)  Equally.  (11th)  Upon  the  river  Sellent.  (12th) 
The  highest  part  suffered  most.  (13th)  Pikes.  (14th)  All  three.  (15th)  Yes.  (16th)  In 
public  lavatories  and  in  the  houses.  (17th)  22  days;  irregular  march.  (18th)  Yes.  (19th) 
Yes.  (20th)  69  attacks — 33  males,  36  females.  (21st)  22  deaths— 9  males,  13  females.  (22d) 
Not  observed.    (23d)  There  are  none.    (24th)  More  contagious  than  in  other  epidemics. 

Loriguilla,  149  inhabitants. — (1st  ahswer.)  From  the  17th  of  July  to  the  1st  of  August.  (2d) 
Unknown.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  left  to  the  inhabitants.  (5th) 
River  water.  (6th)  Unknown.  (7th)  Sand  and  granite;  no  marshes  nor  fevers.  (8th)  150 
meters.  (9th)  There  is  none.  (10th)  Former  less  than  this.  (11th)  On  the  banks  of  the 
Latiiria.  (12t]i)  Equally.  (13th)  By  land  communications.  (14th)  All  three.  (15th)  Yes. 
(16th)  In  ponds  at  a  half-league  distance.  (17th)  17  days — ascent,  7 ;  apogee,  5;  descent,  5. 
(18th)  Rain  at  the  beginning.  (19th)  Yes.  (20th)  52  attacks— 18  males,  34  females.  (21st)  27 
deatlis — 10  males,  17  females.  (22d)  All  in  the  lower  ;  30  to  the  north,  and  the  rest  to  the  south. 
(23d)  There  are  none. 

Algar,  769  inhabitants. — (1st  answer.)  From  the  4th  of  June  to  the  1st  of  August.  (2d) 
Unknown.  (3d)  The  first  ordinary;  the  second  bad.  (4th)  There  is  none;  inhabitants  clean. 
(5tli)  Water  from  the  river  Palencia  collected  in  cisterns ;  good.  (6th)  Unknown.  (7th) 
Sandy  and  limestone  ;  no  marshes,  but  there  is  a  pool ;  autumnal  fevers  ;  the  pool  is  considered 
unhealthy.    (8tli)  At  12  meters  from  the  village.    (9th)  Of  brick.    (11th)  Upon  the  river 
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Palencia  at  its  confluence  with  a  large  stream.  (12th)  25  per  cent,  more  in  the  jjart  near  the 
river.  (13th)  By  land,  (lith)  Cordons  and  lazarettos.  (15th)  In  the  canal,  but  at  fixed 
hours.  (17th)  56  days— ascent,  21 ;  apogee,  13 ;  descent,  22.  (18th)  No.  (19th)  Yes.  (20th)  72 
attacks— 28  males,  U  females.  (21st)  22  deaths— 9  males,  13  females.  (22d)  In  the  lower  ;  30 
in  the  upper.    (23d)  There  are  none. 

Villanueva  del  Grao,  4,438  inhabitants.— {1st  answer.)  From  the  5th  of  June  to  the  3d  of 
August.  (2d)  Unknown.  (3d)  The  first  good;  the  second  fair.  (4th)  Large  sewers  ;  munici- 
pality removes  dirt  with  carts.  (5th)  Filtered  river  Turia  water;  pleasant;  contains  lime, 
(6th)  No.  (7th)  Limestone ;  no  marshes ;  fevers  frequent  in  autumn.  (8th)  At  70  meters. 
(9th)  Iron  pipes.  (10th)  Equally.  (11th)  Upon  the  river  Turia  ;  at  the  southwest  and  south; 
ern  part  is  the  sea.  (12th)  As  four  to  five.  (13th)  By  railroads,  and  by  sea  and  land.  (]4th) 
Disinfectants.  (15th)  No;  a  predominance  of  canteloupes  and  peppers.  (16th)  In  the  public 
lavatories.  (17th)  60  days.  (18th)  No.  (19th)  No.  (20th)  211  attacks— 86  males,  125  females. 
(21st)  IOj  deaths — 33  males,  72  females.    (22d)  Unknown.    (23d)  There  are  none. 

Malsafasar,  694  inhabitants. — (1st  answer.)  From  the  1st  of  June  to  the  24th  of  July.  (2d) 
Unknown;  the  first  case  in  a  woman  of  the  village  without  contact  with  an  infected  person. 
(3d)  Both  good.  (4th)  There  is  none ;  inhabitants  clean.  (5th)  Spring  water ;  good.  (6th) 
No.  (7th)  Sand  and  clay;  no  marshes,  but  there  are  rice  xilantations  near;  intermittent  fever 
all  the  year,  increasing  in  autumn.  (8th)  Near  the  village.  (9th)  There  is  none.  ■  (10th)  For- 
mer less  grave.  (11)  In  a  dry  location ;  the  nearest  river  is  at  an  hour  and  a  half  distance. 
(13th)  Railroads  and  neighboring  roads.  (14th)  Disinfectants  and  general  cleaning,  (loth) 
Yes;  much  of  all.  (IGth)  In  public  lavatories.  (17th)  50  days — ascent,  16  ;  apogee,  8;  descent, 
26.  (18th)  Yes;  the  greatest  mortality  coincided  with  a  storm.  (19th)  Yes.  (20th)  116  at- 
tacks— 56  males,  GO  females.  (21st)  62  deaths — 30  males,  32  females.  (22d)  In  the  lower,  114; 
to  the  north,  62;  to  the  south,  54.    (23d)  There  are  none. 

Tous,  1,573  inhabitants. — (1st  answer.)  Prom  the  13th  of  June  to  the  23d  of  August.  (2d) 
By  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  defecation  in  tlie  streets  and 
squares ;  cleaning  by  contract.  (5th)  Good  spring  water,  containing  lime  and  magnesia. 
(6th)  No.  (7th)  Granite;  no  marshes,  but  the  Jucar  River  adjoins  the  town;  fevers  the  whole 
year;  more  in  autumn.  (8th)  At  300  meters.  (9th)  Of  brick.  (10th)  The  last  more  severe. 
(11th)  The  Jucar  River  laves  the  walls  of  the  houses.  (12th)  Equally.  (13th)  Small  roads; 
no  highways.  (14th)  Cordons  and  disinfectants  on  a  large  scale.  (15th)  Of  fruits,  no;  of 
vegetables,  yes.  (16th)  Ordinarily  in  the  Jucar.  (17th)  71  days — ascent,  27;  apogee,  24; 
descent,  20.  (18th)  No.  (19th)  Yes;  there  were  424  cases  of  diai-rhoea  during  the  ejoidemic. 
(20th)  45  attacks  — 27  males,  18  females.  (21st)  30  deaths— 12  males,  18  females.  (22d)  All 
in  the  lower;  17  to  the  north  and  25  to  the  south.    (23d)  There  are  none. 

Bugarra,  l,oOi!i  inhabitants. — (Istanswer.)  From  the  16th  of  June  to  the  9th  of  August.  (2d) 
By  persons.  (3d)  First  ordinary;  second  bad.  (4th)  There  is  none;  excrement  emptied  into 
portable  vessels  for  manure;  the  inhabitants  clean.  (5th)  Spring  and  river  water;  pleasant 
to  the  taste;  chloride  of  sodium  and  carbonate  of  lime.  (6th)  No.  (7th)  Limestone  and  clay; 
no  mai'shes ;  few  fevers  in  autumn.  (8th)  At  800  meters.  (9th)  There  is  none.  (10th)  The 
former  more  severe,  (lltli)  Upon  the  banks  of  the  Turia.  (12th)  The  part  next  to  the  river 
suffered  twice  as  much.  (13th)  Neighboring  roads.  (14th)  Cordons  and  disinfectants.  (15th) 
Yes.  (16th)  In  the  public  lavatory,  which  is  at  the  river.  (17th)  56  days — ascent,  6;  apogee, 
8;  descent,  42.  (18th)  Two  days  after  rain  the  epidemic  developed;  the  greatest  mortality 
coincided  with  rain.  (19th)  Yes.  (20th)  64  attacks — 45  males,  19  females.  (21st)  36  deaths — 
24  males,  12  females.  (22d)  47  in  the  lower  and  17  in  the  upper;  35  to  the  north,  29  to  the 
south.    (23d)  There  are  none. 

Ydtova,  1,745  inhabitants. — (1st  answer.)  From  the  23d  of  June  to  the  31st  of  July.  (2d) 
By  persons.  (3d)  First  ordinary;  second  miserable.  (4th)  There  is  none.  (5th)  Springs, 
good,  containing  magnesia.  (6th)  Yes.  (7th)  Clay  and  limestone;  no  marshes  nor  fevers. 
(8th)  At  1  kilometer.  (9th)  Of  brick.  (10th)  More  this  time.  (13th)  Highways.  (14th)  All 
three,    (loth)  Yes.    (16th)  In  lavatories  and  in  canals.    (17th)  38  days — ascent,  13j  apogee,  4; 
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descent  21.  (IStli)  Yes.  (19th)  Yes.  (20tli)  232  attacks— 123  males,  109  females.  (21st)  72 
deatlis — o2  males,  40  females.  (22d)  All  in  the  lower;  equally  to  the  north  and  south.  (23d) 
There  are  none. 

Aijclo,  2,883  iiiJuihifauts. — (1st  answer.)  From  the  13th  to  the  31st  of  July.  (2d)  Unknown. 
(3d)  First  good;  second  bad.  (-Ith)  There  is  none;  inhabitants  clean.  (5th)  Good;  water  from 
the  mountain.  ((Jth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9tli) 
Thei'e  is  none.  (10th)  First  epidemic  this  time,  (lltli)  No  river  rear.  (12th)  E(iually.  (13th) 
Neighboring  roads.  (Uth)  All  three.  (15th)  Prohibited.  (IGth)  In  running  water,  which 
empties  into  a  pool.  (17th)  27  days — ascent,  8;  apogee,  8;  descent,  11.  (18tli)  Yes.  (19th) 
Yes.  (20th)  25  attacks — 6  children,  12  men,  7  old  women.  (21st)  14  deaths — 3  children,  4 
men,  7  women.    (22d)    All  in  the  lower;  almost  all  to  the  south.    (23d)  There  are  none. 

Bugat,  17G  inhabitants. — (1st  answer.)  From  the  15th  of  July  to  the  2d  of  August.  (2d) 
Unknown.  '  (3d)  Both  bad.  (4th)  Thei'e  is  none;  deposited  in  the  court-yards.  (5th)  Water 
from  the  neighboring  mountain;  good.  (Gth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8tli) 
At  1  kilometer.  (10th)  This  attack  the  first.  (11th)  At  the  foot  of  the  mountain;  no  river. 
(12th)  Equally.  (13th)  Neighboring  roads.  (14th)  All  three.  (15th)  Prohibited.  (16th)  In 
running  water.  (17th)  19  days — ascent,  10;  apogee,  4;  descent,  5.  (18th)  Yes.  (20th)  32 
attacks — 3  children,  16  men,  13  aged.  (21st)  19  deaths— 4  children,  8  men,  7  aged.  (22d)  All 
in  the  lower;  majoi'ity  to  the  north.    (23d)  There  are  none. 

ChifiveUa,  1,165  inhabitants. — (1st  answer.)  Prom  the  21st  of  May  to  the  24tli  of  July.  (2d) 
By  persons.  (3)  Both  bad.  (4th)  There  is  none;  inhabitants  clean.  (5th)  Well  water,  which 
can  be  contaminated  by  excreraentitious  material.  (6tli)  Suspected.  (7th)  Huerta  of  Valencia; 
much  irrigation  water;  malaria  frequent.  (8th)  At  250  meters.  (9th)  There  is  none.  (10th) 
This  time  less  than  the  last.  (11th)  Between  the  river  Turia  and  the  bed  of  a  stream.  (12th) 
Unknown.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16tli)  In  canals  and  in  well 
water.  (17th)  50  days — ascent,  20;  apogee,  10;  descent,  20.  (18th)  No.  (19th)  Unknown. 
(20th)  285  attacks — 84  males,  201  females.  (21st)  45  deaths — 21  males,  24  females.  (22d) 
Eqiially.    (23d)  There  are  none. 

Bocairente,  4,261  inhabitants. — (1st  answer.)  From  the  20th  of  July  to  the  19th  of  Sep- 
tember. (2d)  Supposed  by  persons.  (3d)  Both  bad.  (4th)  There  is  none;  inhabitants  clean. 
(5th)  Spring  water;  good,  containing  lime.  (6th)  No.  (7tli)  Calcareous  soil ;  no  marshes 
nor  fevers.  (8th)  At  1  kilometer.  (9th)  Of  brick  and  zinc.  (10th)  Anterior  less  severe. 
(11th)  Village  on  the  top  of  a  hill.  (13th)  Railroads  and  narrow  roads.  (14th)  All  three. 
(15th)  No.  (16th)  In  public  lavatories  and  canals  outside  of  the  houses.  (17th)  62  days — 
ascent,  21;  apogee,  7;  descent,  34.  (18th)  Yes.  (19th)  No.  (20th)  412  attacks — 182  males, 
230  females.  (21st)  127  deaths — 18  children,  81  adults,  28  aged.  (22d)  All  in  the  lower  and 
to  the  south.    (23d)  There  are  none. 

Torrebaja,  728  inhabitants. — (1st  answer.)  From  the  21st  of  July  to  the  4th  of  September. 
(2d)  By  persons.  (3d)  Both  bad.  (4th)  There  is  none;  the  municijDality  undertakes  the 
cleaning.  (5th)  River  and  fountain  water;  good.  (6th)  No.  (7th)  Granite;  permeated  by  rivers 
and  springs;  no  intermittent  fevers.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  Same 
as  this,  (nth)  Between  two  rivers.  (12th)  Equally.  (13th)  By  land.  (14th)  All  three. 
(15th)  Yes.  (16th)  In  the  rivers.  (18th)  After  a  storm.  (19th)  Diarrhoeas.  (20th)  41  attacks— 
1]  adults,  16  aged,  14  children.  (21st)  41  deaths.  (22d)  Generally  in  the  lower.  (23d)  There 
are  none. 

Oliva,  7,410  inhabitants. — (1st  answer.)  From  the  16th  of  Juiie  to  the  30th  of  July.  (2d) 
By  persons.  (3d)  Both  bad.  (4th)  There  is  none;  inhabitants  clean.  (5th)  Spring  and  well 
water;  both  bad.  (6th)  It  is  |)0ssible.  (7th)  Surrounded  by  marshes;  there  is  much  fever. 
(8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  Anterior,  worse.  (11th)  No  river  near. 
(13th)  Railroads  and  narrow  roads.  (14th)  Nothing.  (15th)  Yes.  (16th)  In  public  lavatories. 
(17th)  45  days— ascent,  8;  apogee,  12;  descent,  25.  (ISth)  Yes.  (:9th)  Yes.  (20th)  242 
attacks— 106  males,  136  females.  (21st)  116  deaths.  (22d)  Majority  in  the  lower.  (23d)  There 
is  none. 
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Camporrobles,  1,410  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  18th  of 
September.  (2d)  By  persons.  (3d)  Frst  good;  second  bad.  (4th)  There  is  none.  (5th) 
Springs;  good;  containing  magnesia.  (Gth)  No.  (7th)  Clay;  infrequent  fevers.  (8th)  At 
300  meters.  (9tli)  There  is  none.  (lOtli)  Equally.  (11th)  There  is  a  reservoir;  marshes  near 
the  village.  (12th)  Near  the  reservoir  the  worst.  (IStli)  Neighboring  roads.  (14th)  All  three. 
(15th)  Yes.  (IGtli)  In  the  reservoir;  outside  the  houses.  (17th)  49  days — ascent,  23;  apogee, 
10;  descent,  16.  (18th)  Yes.  (19tli)  Yes.  (20th)  190  attacks— 28  children,  92  women,  70  men. 
(21st)  54  deaths — 26  women,  18  men,  10  children.  (22d)  In  the  lower,  and  to  the  south.  (23d) 
There  are  none. 

Ayora,  4,905  inhabitants. — (1st  answer.)  From  the  25th  of  August  to  the  20th  of  October. 
(2d)  Supposed  by  persons.  (3d)  First  good;  second  ordinary;  first  case  in  the  station  of 
the  civil  guard.  (4th)  There  is  none;  inhabitants  clean  the  siiiks  when  they  are  full;  jjublic 
cleaning  by  the  inhabitants.  (5th)  Good  spring  and  well  wtiter,  containing  magnesia.  (6th) 
No.  (7th)  Limestone  and  clay;  no  marshes  or  frequent  fevers.  (8th)  At  500  meters.  (9tli) 
Of  brick  and  iron.  (10th)  Former  worse.  (11th)  No  rivers  or  streams.  (13th)  By  land. 
(14th)  All.  (loth)  Yes.  (16th)  In  public  lavatories.  (17tli)  55  days — ascent,  12;  apogee,  8, 
descent,  35.  (18th)  No.  (19th)  Yes.  (20th)  133  attacks— 48  males,  85  females.  (21st)  5b 
deaths — 26  males,  30  females.  (22d)  All  in  the  lower;  equally  to  the  north  and  south.  (23d) 
In  the  prison  of  the  district  there  was  no  case. 

Llaure,  954:  inhabitajits. — (1st  answer.)  From  the  7th  of  May  to  the  26th  of  July.  (2d) 
Unknown;  the  first  attack  was  after  a  debauch.  (3d)  Bad;  the  second,  damp.  (4th)  There  is 
none;  deposited  in  tanks,  afterwards  removed  to  the  fields;  no  cleaning  of  the  village.  (5th) 
Wells  or  streams;  bad;  containing  lime.  (7th)  Clay;  no  marshes;  much  fever  in  the  spring 
and  autumn.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (lOtli)  Anterior  less  severe.  (11th) 
Surroimded  and  traversed  by  streams  of  rapid  current.  (12th)  Equally.  (13th)  By  land. 
(14th)  Nothing.  (15th)  Yes.  (16th)  In  the  streams  and  canals.  (17th)  80  days — ascent,  40; 
apogee,  25;  descent,  15.  (18th)  On  the  following  day.  (19th)  Yes.  (20th)  300  attacks— 111 
males.  189  females.    (21st)  78  deaths — -27  males,  51  females.    (22d)  Houses  only  one  story. 

Llosa  cle  Eanes,  2,034  inhabitants, — (1st  answer.)  From  the  14th  of  May  to  the  19th  of 
June.  (2d)  Communication  with  Jativa.  (3d)  Ordinary.  (4th)  Deposited  in  the  court-yards, 
and  mixed  with  straw  to  form  manure.  (5th)  Springs  on  a  hill;  pleasant  and  good.  (6th) 
Unknown.  (7th)  Granite;  no  marshes  nor  fevers.  (8th)  Within  the  village,  and  bad.  (9th) 
Of  brick.  (lOth)  More  this  time.  (11th)  No.  (13th)  Neighboring  roads  and  highways. 
(14th)  Hygiene;  intei-ruption  of  commanication  with  other  villages;  disinfectants.  (15th)  Not 
during  the  epidemic.  (IGth)  In  the  public  lavatories,  whose  water  is  changed  every  day; 
those  of  the  sick  in  a  special  one  outside  of  the  village.  (17th)  60  days— ascent,  16;  apogee, 
34;  descent,  10.  (IStli)  Increased  with  cloiids  and  dampness.  (19th)  Yes.  (20th)  109  attacks — 
39  males,  70  females.  (21st)  67  deaths — 25  males,  42  females.  (22d)  Up]3er  stories,  8;  lower, 
101;  to  the  north,  30;  to  the  south,  79. 

Bunol,  4,173  inhabitants. — (1st  answer.)  From  the  30th  of  May  to  the  25th  of  July.  (2d) 
By  persons  from  infected  places.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  each 
person  collects  the  filth  under  the  direction  of  the  municipality.  (5th)  Springs  and  neighboring 
fountains;  good;  pleasant;  contains  lime,  and  is  hard.  (6th)  No.  (7th)  Granite;  no  marshes 
nor  fevei's.  (8th)  At  652  meters.  (9th)  Of  brick.  (10th)  More  this  time.  (11th)  At  the  con- 
fluence of  several  streams  and  a  small  river.  (12th)  Equally,  (13th)  Highways  and  roads. 
(14th)  Cordons,  lazarettos,  disinfectants,  and  isolation.  (15th)  No.  (16th)  In  public  lava- 
tories and  in  streams;  also  in  the  houses.  (17th)  47  days — ascent,  14;  apogee,  8;  descent,  25. 
(18th)  Yes;  followed.  (19th)  No.  (20th)  484  attacks— 208  males,  276  females.  (21st)  277 
deaths — 137  males,  140  females.  (22d)  Upper  stories,  7;  lower,  477;  to  the  north,  206;  to  the 
south,  278.    (24th)  In  damp  houses  there  were  more  attacks. 

Betera,  2,Q10  inhabitants. — (1st  answer.)  From  the  27th  of  May  to  the  IGth  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4tli)  There  is  none;  carried  to  the 
fields  by  regulation  of  the  authorities.  ,{5th.}  Wells,  springs,  and  fountains;  good.    (Gth)  No, 
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(7tli)  Clay;  no  marshes  nor  fevers.  (8th)  At  950  meters.  (0th)  There  is  none.  (10th)  Less 
than  in  former  epidemics;  none  in  1805.  (11th)  Rivers  and  streams.  (iJith)  SO  i)er  cent, 
more.  (13th)  By  land,  (lith)  Believing  cordons  to  be  unadvisable,  disinfectants  and  isola- 
tion of  the  sick  poor,  who  were  removed  to  the  hospital,  and  closing  tlieir  dwellings,  were 
employed,  (loth)  No.  (10th)  In  tlie  irrigation  canal,  and  when  clothing  was  suspected,  it 
was  washed  in  the  lower  part  of  the  same.  (17th)  85  days.  (18th)  Coincided  at  times  with 
i-ain.  (l!)th)  No.  (20th)  170  attacks— 01  males,  109  females.  (2 1st)  97  deaths— 35  males,  03 
females.    (22d)  Houses  all  one  story. 

Jalance,  1,811  inhabitants. — (1st  answer.)  From  tlie  11th  of  July  to  the  20th  of  August. 
(2d)  By  a  person  who  drank  from  the  river  Jucar,  which  was  infected.  (3d)  Both  had.  (-Itli) 
There  is  none;  the  village  is  on  sloping  ground;  the  municipality  has  charge  of  cleaning.  (5t]i) 
From  the  river  Jucar;  prohibited  and  spring  water  used.  (0th)  Unknown.  (7th)  Limestone; 
no  marshes  and  fevers  only  in  autumn.  (8th)  At  50  meters.  (9th)  There  is  none,  (lotli) 
Equally,  (lltli)  Upon  the  banks  of  the  river  Jucar  and  at  100  meters  above  it.  (13t]i)  Small 
roads  and  by  water.  (1-lth)  All.  (15th)  Aliuse  of  fruits,  especially  cantoloupes,  watermelons, 
and  grapes.  (lOth)  In  the  river  Jucar.  (17th) -1-2  days.  (18th)  No.  (19th)  Yes;  15  to  20  days 
before.    (20th)  94  attacks — 40  males,  48  females.    (21st)  47  deaths — 20  males,  27  females. 

AJcira,  16,000  inhahitants. — (1st  answei-.)  From  the  29th  of  May  to  the  1st  of  August.  (2(1) 
Imported  by  a  person  from  an  infected  place  and  living  in  the  house  of  the  first  victim.  (3d) 
Bad.  (4th)  There  is  none;  deposited  in  the  court-yards,  which  are  flooded  by  the  rains,  and 
empty  into  the  river  Jxicar.  (5th)  River  Jucar  water,  wells,  and  springs.  (6th)  Probably 
that  of  the  Jucar.  (7th)  Sandy;  very  porous;  surrounded  by  marshes;  malarial  fevers  frequent; 
rain  is  rare  during  summer.  (9th)  No  sewers.  (11th)  Upon  the  river  Jucar.  (12th)  Part 
near  the  river  more  severe  than  the  upper  part.  (13th)  Railroads  and  highways.  (14th)  No 
cordons,  but  disinfectants,  especially  for  the  dejections  of  cholera  patients;  inoculation  of 
Ferran.  (15th)  Abuse  of  fruits,  canteloupes,  and  watermelons.  (lOtli)  In  the  river  wliicli 
traverses  the  city  through  its  center.  (17th)  124  days — ascent,  63;  apogee,  40;  descent,  21.  (18th) 
No.  (20th)  457 -attacks — 214  males,  243  females.  (21st)  208  deaths — 95  males,  113  females. 
(22d)  No  statistics.  (23d)  No  statistics.  (24th)  The  first  cases  occurred  in  j^ersons  who  used 
the  Jilcar  water,  which  use  was  suppressed  for  the  city  after  the  epidemic  was  established. 

Liria,  9,445  inhahitants, — (1st  answer.)  From  the  22d  of  June  to  the  20th  of  August.  (2d) 
Persons  from  infected  places;  their  efi:ects  disseminated  by  sale.  (3d)  Both  bad.  (4th)  No 
sewers;  except  for  the  storm  water.  (5th)  Springs  of  good  quality.  (0th)  No.  (7th)  Chalky 
soil  and  alluvium.  (9th)  Upon  a  canal  filled  with  organic  matter.  (11th)  There  is  a  hill  at 
2  kilometers  from  the  village.  (13th)  By  land.  (14th)  Isolation  and  fumigations  at  the  begin- 
ning; afterwards  nothing,  on  accoiint  of  the  rapidity  of  its  propagation.  (17th)  60  days. 
(20th)  598  attacks— 268  males,  330  females.    (21st)  414  deaths— 186  males,  228  females. 

Fnenie  Encarroz,  2,122  inhahitants. — (1st  answer.)  From  the  3d  of  May  to  the  11th  of 
July.  (2d)  First  attacks  were  neighbors  from  infected  places.  (3d)  Both  bad.  (4th)  There 
is  none.  (5th)  Spring  water;  irrigation  by  river  water;  no  village  above  was  attacked  before. 
(7th)  The  subsoil  tertiary;  the  soil  is  fertile  and  constantly  moist.  (10th)  This  epidemic  ]nore 
severe  than  former.  (11th)  Upon  the  river  Serpis;  it  is  near  the  sea.  (13th)  By  land.  (14th) 
Cordons  at  the  beginning;  isolation  and  fumigations  afterwards.  (15th)  Abuse  of  fruits  in 
general  and  dtiring  the  epidemic  the  use  of  those  of  bad  quality  prohibited.  (ICth)  The  public 
lavatories  within  the  village.  (17th)  61  days — ascent,  39;  apogee,  11;  descent,  11.  (18th)  Yes; 
the  apogee  coincided  with  a  storm,  rain,  and  heat;  temperature,  40°  C.  (19th)  Yes.  (20th) 
481  attacks — 221  males,  260  females.  (21st)  176  deaths.  (22d)  Those  to  the  south  most  affected. 
(24th)  During  March  and  April  hygienic  measures  were  adopted,  especially  with  respect  to 
cleaning  of  the  houses,  drinking  water,  and  public  lavatories. 

Carlet,  4,467  inhabitants. — (1st  answer. )  From  the  18th  of  June  to  the  4th  of  August.  (2d) 
Supposed  to  be  imported  from  Aleira  by  agricultural  laborers  who  were  in  contact  with  infected 
persons.  (3d)  Both  bad.  (4th)  There  is  none;  in  ordinary  times,  no  cleaning;  during  the 
epidemic  hygienic  measures  and  disinfection  of  the  streets  and  houses  were  adopted,  (otli) 
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Good  spring  water,  containing  lime.  (6th)  No.  (7tli)  Soil  silicions,  porous,  and  calcareous, 
(lltli)  Upon  the  river  Magro;  from  this  irrigation  canals  depart,  running  through  the  town; 
the  cholera  followed  a  march  inversely  to  the  current  of  the  river.  (i3th)  Railways  and  roads 
to  Alcira.  (14th)  Cordons  at  the  beginning;  disinfectants  and  hygienic  measures  afterwards. 
(17tli)  48  days.  (19th)  Was  preceded  by  gastric  troubles.  (20th)  280  attacks — 162  males,  118 
females.  (21st)  93  deaths — 34  males,  59  females.  (22d)  In  former  epidemics  the  cholera 
appeared  in  time  to  disappear  in  the  winter;  this  time  it  appeared  in  the  spring  and  disappeared 
in  the  summer  (autumn).  (24th)  Probably  the  state  of  exceptional  moisture,  on  account  of 
abundant  rains  this  year,  was  a  favorable  cause  for  the  development  of  cholera  in  the  province 
of  Valencia. 

Mogente,  4,171  inhabitants. — (1st  answer.)  From  the  17th  of  May  to  the  29th  of  July. 
(2d)  Imported  by  a  youth,  who,  with  two  of  his  family,  died.  (3d)  Both  bad.  (4th)  There  is 
none;  the  hoiise  drainage  into  sinks;  deposited  in  the  court-yards.  (5th)  Springs  of  good 
quality,  dating  from  the  time  of  the  Moors;  that  of  the  river  Albaida  served  for  irrigation. 
(6th)  No.  (7th)  Situated  in  a  valley  on  the  river  Canolas;  very  fertile;  subsoil  quaternary, 
lime.  (9th)  Of  brick,  dating  from  the  time  of  the  Moors.  (10th)  Always  suffered  much, 
although  less  severely  than  other  neighboring  villages.  (11th)  Upon  the  river  Canolas. 
(12th)  The  lower  part  near  the  river  was  most  affected.  (13th)  Roads.  (14th)  All  sorts  of 
hygienic  measures ;  cordons  abandoned,  because  considered  useless.  (15th)  During  the 
epidemic  great  vigilance  exercised  to  i)revent  their  abuse,  domiciliary  visits  being  practiced. 
(16tli)  In  the  river.  (17th)  73  days — ascent,  31;  apogee,  12;  descent,  30.  (18th)  Did  not  rain. 
(20th)  139  attacks— 69  males,  70  females.  (21st)  83  deaths— 37  males,  46  females.  (24th) 
Maximum  mortality  in  general  did  not  exceed  150;  this  year  it  reached  313. 

Ayelo  de  MaJferit,  2,965  inluibitants. — ^(Ist  answer.)  From  the  28tli  of  June  to  the  31st  of 
July.  (2d)  By  a  person  arriving  from  an  infected  village.  (4th)  There  is  none.  (5th) 
Neighboring  springs;  water  for  irrigation  proceeds  from  an  infected  village  up-stream.  (7th) 
Quarternary;  limestone  rocks  predominate.  (9th)  There  is  none.  (11th)  Near  the  river. 
(14th)  Cordons  and  lazarettos  which  were  inefficient.  (17th)  34  days — -ascent,  10;  apogee,  5; 
descent,  19.  (20th)  103  attacks — 35  males,  68  females.  (21st)  57  deaths — 20  males,  37  females. 
(23d)  There  were  whole  streets  infected  bj^  the  epidemic;  cause  unknown.  (24th)  This 
year  distinguished  by  an  abundance  of  rains,  more  than  others, 

Torrente,  7,017  inhabitants. — -(Ist  answer.)  From  the  29th  of  May  to  the  29th  of  June. 
(2d)  By  a  youth  proceeding  from  Valencia,  already  infected;  no  other  village  farther  up- 
stream was  then  affected.  (4t]i)  Short  and  bad;  house  drainage  into  the  streets;  special  pro- 
visions for  cleaning.  (5th)  Good,  spring.  (6th)  No.  (9th)  Conducted  by  a  canal  which  is 
cleaned  at  least  four  times  a  year.  (13th)  By  land.  (14th)  All  kinds  of  hygienic  measures, 
after  being  convinced  that  preventive  measures  caused  panic  and  increased  infections.  (15th) 
Yes,  in  spite  of  great  vigilance  during  the  epidemic.  (20th)  162  attacks — 86  males,  76  females. 
(21st)  58  deaths — 39  males,  19  females.  (23d)  Was  not  attacked  in  1884,  in  spite  of  having 
frequent  commimication  with  invaded  j^laces. 

Foyos,  1,318  inhabitants. — (1st  answer.)  From  the  19th  of  May  to  the  25th  of  July.  (2d) 
Unknown.  -  (3d)  Bad.  (4tli)  No  sewerage.  (5th)  Well  water,  which  some  subjected  to  boil- 
ing; irrigation  by  the  Moncada  Canal.  (6th)  The  villages  from  which  the  irrigation  water 
proceeded  were  not  infected;  one  well  suspected.  (9th)  There  is  none.  (14th)  Hygienic 
measures;  fumigations  without  result;  neither  cordons  nor  lazarettos;  sole  measures,  isolation 
and  ventilation.  (17th)  20  days — ascent,  8;  apogee,  2;  descent,  10.  (20th)  81  attacks — 24  males, 
57  females.  (21st)  42  deaths— 19  males,  23  females.  (24th)  Two  quarters  most  affected,  on 
account  of  the  houses  being  damp  and  pools  suri'ounding  them. 

Picafia,  992  m7ia6i7cm/6\— (1st  answer.)  From  the  5th  of  June  to  the  30th  of  July.  (2d) 
Unknown;  the  first  attacked  had  no  communication  with  any  suspected  persons;  it  is  sup- 
posed that  it  was  brought  from  Valencia,  already  infected.  (3d)  Bad.  (4th)  There  is  none. 
(5th)  Well  and  spring  water;  the  last  serves  for  irrigation  and  comes  from  a  brook.  (7th) 
The  soil  is  porous;  subsoil  dry;  limestone;  exuberant  vegetation.  (9th)  There  is  none.  (12th) 
Suffered  equally;  mostly  limited  to  persons  with  scanty  and  bad  food.    (14th)  Disinfectants 
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and  fumigations  were  used;  no  cordons  nor  quarantines.  '  (IGtli)  In  basins  outside  the  liouses. 
(17tli)  55  days.  (20th)  18  attacks — 8  males,  10  females.  (31st)  10  deaths— 4  males,  6  feinales. 
(24th)  The  greater  part  of  the  village  is  inhabited  by  workmen  who  labored  in  infected  places. 

PROVINCE  OF  ALICANTE. 

Alicante,  35,438  inhahifaiifs. — (1st  answer.)  From  tlie  1st  of  August  to  the  12th  of  Sep- 
tember. (2d)  By  persons  from  infected  places.  (3d)  Both  ordinary.  (4tli)  The  greater  part  of 
the  sewers  empty  into  the  port,  which  is  never  cleaned,  producing  a  bad  odor  in  summer;  they 
liave  no  water,  and  besides  have  no  fall;  imperfect  cleaning.  (5th)  Good  drinking  water  from 
springs;  for  household  cleaning,  use  well  water.  (Otli)  No.  (7th)  Limestone,  very  porous. 
(8th)  At  1  kilometer  from  the  city,  but  this  being  full,  a  new  one  is  being  constructed. 
(9th)  Of  iron.  (10th)  In  1854  the  number  of  attacks  was  more  than  a  thousand;  1805,  less; 
and  in  the  last  it  reached  only  4(^0.  (11th)  Upon  the  sea-shore,  and  almost  at  its  level.  (12th) 
The  upper  part  was  severely  attacked,  where  the  inhabitants,  mainly  of  the  poorer  classes, 
know  nothing  of  principles  of  hygiene.  (13th)  Maritime,  by  land,  and  by  rail.  (14th)  At  the 
commencement,  cordons,  the  effects  of  which  were  disagreeable,  giving  place  to  concealments, 
without  preventing  the  moving  of  the  sick  entirely.  (15th)  The  abuse  of  fruits  and  vegetables 
was  watched  with  the  greatest  vigilance;  on  the  contrary,  there  was  much  abuse  of  alcohol. 
(IGth)  In  pools,  or  in  canals  outside  of  the  city;  in  the  well-to-do  classes  the  washing  was  done 
within  the  houses,  with  well  water.  (17th)  42  days — ascent,  19;  apogee,  8;  descent,  15.  (18tli) 
Coincided  with  dampness  and  clouds.  ^(20th)  400  attacks.  (21st)  206  deaths.  (22d)  The  greater 
part  in  the  lower  stories,  particularly  in  the  damp.  (23d)  No  case  in  any  public  establishment; 
only  one  Sister  of  Chai'ity  and  two  of  the  Red  Cross.  (24th)  In  1884  isolated  cases  occurred 
in  the  House  of  Beneficiencia  y  Maternidad,  situated  outside  the  walls.  In  March  of  1885, 
during  a  night  of  snow-storm,  five  cases  occurred. 

Novelda,  8,839  inhabitants. — (1st  answer.)  From  the  7th  of  June  to  the  9tli  of  August. 
(2d)  Unknown,-  (3d)  Both  bad.  (4th)  No  sewers;  defective  cleaning.  (5th)  Spring  water, 
besides  a  canal  for  irrigation  coming  from  Elda,  a  neighboring  town.  (0th)  No.  (8th)  Sandy 
and  porous;  fertile  vegetation.  (9th)  There  is  none.  (11th)  At  the  foot  of  a  mountain.  (13th) 
Railroads.  (14th)  Almost  nothing;  fumigations  in  the  square  and  streets.  (20th)  192  attacks. 
(21st)  87  deaths. 

ViUaJoyosa,  9,953  ■inhabitants. — (1st  answer.)  From  the  21st  of  July  to  the  10th  of  Sep- 
tember. (2d)  Introduced  by  a  girl  who  went  to  see  her  father  at  the'  lazaretto.  (3d)  Good 
conditions.  (4th)  No  sewers;  deposits  in  the  court-yards.  (5th)  Good;  springs;  irrigation 
water  from  fountains.  (6th)  No.  (8th)  On  account  of  the  very  heavy  rains  the  soil  is  very  moist. 
(9th)  Of  brick.  (10th)  Equally.  (11th)  Near  the  river  Vdla  and' the  sea-shore.  (12th)  The 
portions  near  the  river  most  affected.  (13th)  By  sea  and  land.  (14th)  Cordons,  lazarettos, 
and  fumigations  in  the  streets  and  houses  attacked;  negative  results.  (17th)  52  days — ascent, 
18;  apogee,  12;  descent,  22.    (20th)  706  attacks.    (21st)  419  deaths. 

Villafranqueza,  1,395  inJiabitants. — (1st  answer.)  From  the  21st  of  August  to  the  2d  of 
September.  (2d)  By  a  sewage-cart,  its  owner  being  first  attacked;  neighboring  villages 
infected.  (3d)  Both  ordinary.  (4th)  There  is  none;  it  goes  to  the  courts  or  to  the  streets. 
(5th)  Springs.  (Gth)  No.  (8th)  Very  damp,  on  account  of  heavy  rains.  (14th)  Almost 
nothing;  fumigations  at  night  in  the  streets  and  sqiiares.  (17th)  13  days.  (20th)  31  attacks. 
(21st)  13  deaths. 

Catral,  2,803  inhabitants.— {1st  answer.)  From  the  20th  of  June  to  the  19tli  of  August. 
(2d)  By  the  use  of  infected  water  of  the  river  Segura.  (3d)  Both  bad.  (4th)  No  sewerage; 
no  cleaning;  inhabitants  deposit  excrement  in  the  courts  for  manure  for  fields.  (5th)  From 
the  river  Segura,  which  is  used  for  irrigation,  being  conveyed  every  week;  the  aqueduct  being- 
dry  for  sixteen  days;  the  water  is  collected  in  the  winter  months,  and  is  kept  in  immense 
earthen  jars  after  filtration.  (6th)  Most  of  the  inhabitants  used  canal  water  after  the  infection 
of  Murcia  and  Orihuela.  (7th)  Clay  and  marsh;  surrounded  by  a  large  marsh,  known  as  the 
Hondo;  malarial  fever  everywhere.    (8th)  At  30  meters.    (9th)  There  is  none.    (10th)  Always 
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suffered  greatly,  and  always  invaded  after  tlie  epidemic  appeared  in  Mnrcia  and  Orihuela. 
(11th)  Along  the  canal  or  aqueducts  from  the  Segura.  (12th)  The  part  next  the  canal,  75  per 
cent,  more  attacked.  (13th)  By  means  of  a  canal,  for  there  is  not  much  communication  by 
rail  between  Murcia  and  this  village  on  account  of  the  stations  being  4  kilometers  distant. 
(14th)  Lazarettos,  cordons,  and  disinfectants.  (15th)  Abuse  of  fruits  and  vegetables  very 
prcnninent.  (16th)  In  the  surplus  irrigation  water;  kept  in  a  secondary  aqueduct.  (17th) 
59  days — ascent,  18;  apogee,  10;  descent,  31.  (18th)  No.  (19th)  No.  The  epidemic  developed 
suddenly  with  great  force.  (20th)  183  attacks — 86  males,  97  females.  (21st)  73  deaths — 30 
males,  43  females.  (22d)  Only  7  in  upper  stories;  majority  to  the  south.  (23d)  There  are 
none.  (24th)  In  the  previous  year,  when  there  was  cholera  in  the  neighboring  villages,  as 
Elche,  with  which  there  was  intimate  communication,  and  in  spite  of  the  east  wind  which 
predominated,  the  disease  did  not  enter  this  village,  whilst  Murcia  and  Orihuela,  on  account 
of  the  canal,  had  the  greatest  influence  on  the  propagation  of  the  disease. 

Dolores,  2,555  inhabitanis. — (1st  answer.)  From  the  26th  of  June  to  the  22d  of  July.  (2d) 
By  water  from  the  river  Segura.  (3d)  First  good;  second  bad.  (4th)  There  are  three  sewers; 
public  cleaning  at  the  charge  of  the  municipality.  (5tli)  From  the  river  Segura.  (Hth)  Yes. 
(7th)  Clay  and  sand;  malarial  fevers  frequent;  slight  elevation  above  the  sea.  (8th)  At  500 
meters.  (9th)  There  is  none^  (10th)  Ecjually.  (11th)  At  the  confltience  of  various  streams. 
(12th)  Equally.  (13th)  By  rail  and  highways.  (14th)  Disinfectants,  (loth)  Canteloupes  and 
watei^melons.  (16th)  In  the  canals  and  outside  the  houses.  (17th)  30  days — ascent,  10;  apogee, 
5;  descent,  15.  (18th)  Yes;  two  or  three  days  from  the  apogee.  (19th)  Yes.  (20th)  53  attacks. 
(21st)  17  deaths.  (22d)  Greater  part  in  the  lower;  20  to  the  south  and  14  to  the  north;  12  to 
the  west  and  east. 

Almoradl,  3,629  inhabitants. — (1st  answer.)  From  the  25th  of  June  to  the  8th  of  September. 
(2d)  It  is  believed  by  infected  clothing  and  by  drinking  water  from  the  Segura.  (3d)  Both 
miserable.  (4th)  There  is  none;  everything  is  abandoned  in  this  village.  (5th)  Segura  water, 
collected  in  large  earthen  jars;  it  contains  lime.  (6th)  Yes.  (7th)  Clay;  surrounded  by  large 
marshes,  and  fevers  are  perpetual.  (8th)  At  60  meters.  (9th)  There  is  none.  (10th)  Almost 
the  same.  (11th)  At  2  kilometers  from  the  Segura.  (12th)  Equally.  (13th)  All.  (14th)  All. 
(15th)  Yes.  (16th)  In  the  canals  and  in  pools.  (17th)  76  days — ascent,  14;  apogee,  11;  descent, 
51.  (18th)  Yes.  (19th)  Yes.  (20th)  82  attacks— 42  males,  40  females.  (21st)  41  deaths— 
23  males,  18  females.  (22d)  All  in  the  lower,  and  indifferently  to  the  northwest,  south,  and 
west.    (23d)  Thex'e  are  none. 

Ahnudaina,  493  inliahitants. — (1st  answer.)  From  the  29th  of  June  to  the  26th  of  July. 
(2d)  Unknown,  but  supposed  to  be  imported.  (3d)  First  good;  second  bad.  (4th)  There  is 
none;  inhabitants  clean.  (5th)  Good  spring  water,  containing .  lime.  (6th)  No.  (7th)  Sand 
and  granite;  never  suffered  from  fevers.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th) 
Anterior,  light.  (11th)  There  are  no  rivers  nor  streams.  (13th)  Highways.  (14th)  Cordons 
and  disinfectants.  (15th)  Yes.  (16th)  In  public  lavatories,  with  a  small  quantity  of  dirty 
water  generally.  (17th)  28  days — ascent,  10;  apogee,  10;  descent,  8.  (18th)  No.  (19th)  Yes. 
(20th)  69  attacks— 27  males,  42  females.  (21st)  30  deaths— 12  males,  18  females.  (22d)  All  in 
the  lower.    (23d)  There  are  none.    (24th)  Bad  vegetable  food  and  want  of  cleanliness. 

Villena,  11,424  inhabitants. — (1st  answer.)  From  the  6th  of  July  to  the  16tli  of  August. 
(2d)  Unknown;  two  cases  in  a  store  which  received  goods  from  an  infected  place,  but  they 
were  not  the  first  cases.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  inhabitants  clean. 
(5th)  Good  spring  water.  (6th)  No.  (7th)  Good;  sandy  clay,  no  marshes;  few  fevers.  (8th) 
At  1,500  meters.  (9th)  Iron  during  a  short  part  of  the  course;  the  rest  of  stone.  (10th)  The 
greatest  was  in  1834.  (11th)  Near  a  lake  called  Manto.  (12th)  The  part  most  remote  from 
this  was  most  attacked.  (13th)  By  rail  and  highways.  (14th)  All.  (15th)  No.  (16th)  In 
public  lavatories  at  a  half  an  hour  from  the  village.  (17th)  41  days — ascent,  16;  apogee,  6; 
descent,  19.  (18th)  Yes.  (19th)  No.  (20th)  1,098  attacks— 475  males,  623  females.  (21st) 
531  deaths — 221  males,  310  females.  '  (22d)  Unknown.    (23d)  There  are  none. 

Petrel,  3,123  inhabitants. — (1st  answer.)  From  the  6tli  of  July  to  the  29th  of  August.  (2d) 
Imported,    (3d)  First  good;  second  bad.    (4th)  No  sewers:  cleaning  by  the  municipality. 
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(5tli)  Good  springs.  (6th)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  At  200  meters, 
(rjth)  Of  brick.  (10th)  Equally.  (11th)  Upon  a  stream.  (13th)  Part  next  the  stream  most 
attacked.  (13th)  By  laud.  (Uth)  Cordons,  houses  of  observation,  disinfectants,  carbolic 
acid,  and  sulphate  of  copper.  (15th)  Abuse  of  fruits  and  vegetables.  (10th)  Outside  of  the 
houses.  (17th)  33  days— ascent,  10;  apogee,  5;  descent,  18.  (18th)  Coincided  with  storms  and 
rains.  (19th)  No.  (30th)  399  attacks— 99  males,  300  females.  (31st)  89  deaths.  (32d)  In  the 
lower  stories;  95  to  the  south  and  104  to  the  north.  (33d)  In  the  post  of  the  civil  guard  no 
cases  occurred.    (34th)  Those  who  were  prudent  in  diet  escaped. 

Benilloha,  1,439  inhabitants.— {1st  answer.)  From  the  lltli  of  July  to  the  18th  of  August. 
(3d)  Supposed  that  persons  coming  from  infected  points  imported  it.  (3d)  Both  bad.  (4th) 
There  is  none;  inhabitants  clean.  (5th)  Good  springs,  containing  magnesia.  (Gth)  No.  (7th) 
Sandy  clay;  the  river  Penaguila  surrounds  it;  there  are  no  fevers.  (8th)  At  200  metfers. 
(9th)  A  leaden  pipe.  (10th)  That  of  1855  was  greater.  (11th)  On  the  river  at  30  meters  alti- 
tude, upon  a  hillside.  (13th)  The  higher  part  and  that  removed  from  the  river  suffered  most. 
(13th)  Highways  and  narrow  roads.  (Uth)  All.  (loth)  No.  (16th)  In  the  public  lavatories. 
(17th)  38  days— ascent,  13;  apogee,  15;  descent,  11.  (18th)  No.  (19th)  No.  (30th)  346 
attacks— 117  males,  129  females.  (21st)  61  deaths— 37  males,  34  females.  (22d)  All  in  tlie 
upper  and  equally  as  to  winds.  (23d)  There  are  none.  (34th)  During  the  north  wind  clouds 
prevailed  and  the  epidemic  increased;  diminished  with  the  south  wind. 

LorcJia,  l,39i  inhahitants.~{lst  answer.)  From  the  14th  of  July  to  the  5th  of  August. 
(3d)  Imported.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  in  charge  of  the  municipality. 
(5th)  Springs  and  wells  supplied  from  the  river  Serpis;  good  quality  and  contains  magnesia. 
(5th)  No.  (7th)  Granite;  no  marshes  nor  malarial  fevers.  (8th)  At  140  meters.  (9th)  No 
pipes;  only  canals.  (10th)  That  of  1855  was  greater.  (Uth)  At  the  foot  of  a  table-land  and 
at  the  margin  of  the  river  Serpis.  (13th)  The  higher  part  suffered  more  than  near  the  river. 
(13th)  Pathways.  (14th)  Cordons,  lazarettos,  and  disinfectants.  (15th)  All  kinds  frequent. 
(16th)  In  public  lavatories  and  running  water.  (17th)  22  days — ascent,  10;  apogee,  8;  descent, 
4.  (18tli)  During  cloudy  days  the  mortality  increased.  (19th)  Yes.  (20tli)  88  attacks.  (21st) 
16  deaths.  (22d)  All  in  the  lower  stories,  since  there  are  no  upper;  the  majority  to  the  north. 
(34th)  Attacked  by  preference  the  weak,  the  needy,  and  the  laborers. 

Sella,  1,796  inhabUants. — (1st  answer.)  From  the  17th  of  July  to  the  4th  of  August.  (3d) 
Supposed  to  be  due  to  abuse  in  eating.  (3d)  The  first  good;  the  second  fair.  (4th)  There  is 
none;  inhabitants  clean.  (5th)  Good  spring  water.  (6th)  No.  (8th)  At  1,000  meters.  (9tli) 
There  is  none.  (10th)  Unknown.  (Uth)  No  river  or  stream.  (13th)  By  land.  (14th)  All. 
(loth)  Little.  (16th)  In  public  lavatories.  (17th)  19  days — ascent,  8;  apogee,  3;  descent,  8. 
(18th)  No.  (19th)  No.  (20th)  45.  attacks— 18  males,  27  females.  (21st)  18  deatlis— 7  males, 
11  females.    (22d)  All  in  the  lower:  equally  to  the  north  and  south.    (33d)  There  are  none. 

Denia,  8,623  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  Uth  of  August. 
(2d)  It  is  suspected  by  persons  from  other  infected  points.  (4tli)  There  is  no  sewerage;  excre- 
ment deposited  in  the  courts;  cleaning  by  the  inhabitants.  (5th)  Wells;  good  and  abundant. 
(6th)  No.  (7th)  Subsoil,  sandy  and  granite;  soil  moist;  malaria  constant.  (8th)  At  1,000  meters. 
(9th)  Iron  pipes.  (10th)  Former  more  severe.  (Uth)  A  sea-port.  (13th)  Maritime,  high- 
ways, and  railways.  (14th)  Cordons,  lazarettos,  and  disinfectants.  (15th)  Yes.  (16th)  In 
the  canals.  (17th)  22  days — ascent,  6;  apogee,  4;  descent,  12.  (18th)  Yes.  (19th)  Yes.  (20th) 
128  attacks — 58  males,  70  females.  (21st)  83  deaths — 38  males,  45  females.  (22d)  Almost 
all  in  the  lower;  to  the  north  100,  and  to  the  south  28.  (23d)  There  are  none.  (24th)  With 
assistance  and  good  food  the  epidemic  diminished. 

Elche,  19,636  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  8th  of  September. 
(2d)  Unknown;  the  first  attacks  had  no  communication;  there  was  cholera  in  neighboring 
places.  (3d)  First  good;  second  fair.  (4th)  There  is  none;  there  is  a  canal  which  collects  the 
sewage;  the  inhabitants  clean.  (5tli)  Good  spring  water  and  rain  water,  containing  magnesia, 
(6th)  No.  (7th)  Limestone  and  clay;  there  is  a  marsh  at  a  league's  distance;  fevers  in  autumn. 
(8th)  At  1  kilometer.  (9th)  Of  stone  and  wood.  (10th)  Anterior  more  severe.  (Uth)  Upon 
S.  Mis.  92  15 
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the  river  Vinalapd.  (12th)  Unknown.  (13th)  Railroads  and  highways.  (14th)  All,  including 
cordons  and  lazarettos.  (15th)  Yes.  (16th)  In  public  lavatories  and  canals.  (17th)  43  days — 
ascent,  5;  apogee,  8;  descent,  30.  (18th)  Coincided  more  with  the  descent.  (19th)  Yes. 
(20th)  67  attacks — 24  males,  43  females.  (21st)  32  deaths — 10  males,  22  females.  (22d)  In  the 
lower,  64;  in  the  nj)per,  3;  to  the  north,  27;  to  the  south,  40.    (23d)  There  are  none. 

Canada,  762  inhabitants. — (1st  answer.)  From  the  36th  of  July  to  the  19th  of  Aiigust.  (2d) 
Unknown.  (3d)  Good.  (4th)  There  is  none;  no  public  cleaning.  (5th)  Good  springs.  (6th) 
No.  (7th)  Limestone;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  Cement.  (10th) 
Former  more  severe.  (11th)  At  the  foot  of  a  mountain.  (13th)  Highways  and  narrow  roads. 
(14th)  All.  (15th)  No.  (16th)  Running  water.  (17th)  24  days — ascent,  12;  apogee,  4;  descent, 
8.  (18th)  Yes.  (19th)  Yes.  (20th)  60  attacks— 20  males,  40  females.  (21st)  60  deaths— 20 
males,  40  females.  (22d)  All  in  the  lower.  (23d)  There  are  none.  (24th)  There  are  no  phy- 
sicians. 

Hocheta,  789  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  23d  of  August.  (2d) 
Imported  by  the  trappings  of  an  ass,  or  by  a  trunk  with  soiled  clothing  which  it  carried.  (3d) 
First  good:  second  bad.  (4th)  There  is  none;  each  house  is  the  deposit  of  excrement.  (5th) 
Good  spring  water,  containing  lime  and  magnesia.  (6th)  The  attacked  used  water  of  the  river 
Sella,  on  the  banks  of  which  the  population  was  attacked.  (7th)  Calcareous  ;  there  is  a  marsh; 
fevers  are  not  very  frequent.  (8th)  -At  considerable  distance.  (9th)  There  is  no  pipeage. 
(10th)  Twice  as  severely  attacked  in  the  former.  (11th)  At  the  confluence  of  the  rivers  Ama- 
dores  and  Sella.  (12th)  The  part  next  to  the  river  was  5  per  cent,  more  attacked.  (13th) 
Highways  and  neighboring  roads.  (14th)  Cordons  and  lazarettos.  (15th)  Yes.  (16tli)  In  the 
river  and  in  public  lavatories.  (17th)  30  days — ascent,  10;  apogee,  3;  descent,  17.  (18th)  There 
was  no  rain;  coincided  with  heavy  clouds.  (19th)  Yes.  (20th)  28  attacks — 12  males,  16  females. 
(21st)  11  deaths — 4  males,  7  females.  (22d)  All  in  the  lower.  (23d)  There  are  none.  (24th) 
The  majority  of  the  attacked  were  poor  and  dwelt  in  unhealthy  houses. 

Alcoy,  35,497  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  3d  of  September. 
(2d)  Imported  from  neighboring  villages.  (3d)  Good  in  the  sections  where  the  well-to-do  lived; 
bad  in  the  lower  classes.  (4th)  Network  of  sewers,  supplied  by  public  fountains,  emptying 
into  the  river.  (5th)  Good,  abundant,  and  proceeding  from  springs.  (6th)  No.  (7th)  Clay; 
located  upon  a  hill  with  a  steep  declivity;  no  marshes  nor  fevers.  The  rivers  have  a  rapid 
current  and  supply  power  to  many  factories.  (8th)  At  50  meters,  the  old  one;  the  new  one 
at  3  kilometers.  (9th)  All  iron;  connected  with  a  reservoir  in  the  high  part  of  the  city.  (10th) 
This  time  less.  (11th)  At  the  confluence  of  two  rivers.  (13th)  No  notable  difference  observed. 
(13th)  Network  of  highways.  (14th)  Lazarettos,  cordons,  and  disinfectants.  (15th)  Yes;  by  • 
the  working  "classes.  (16th)  In  the  public  lavatories  by  the  working  classes.  (17th)  38  days^ 
ascent,  15;  apogee,  8;  descent,  15.  (18th)  During  the  epidemic  the  weather  was  dry  and  clear. 
(19th)  Tendency  to  gastric  intestinal  disturbances.  (30th)  910  attacks — 372  males,  538  females. 
(31st)  333  deaths — 147  males,  186  females.  (22d)  No  statistics.  (23d)  In  the  center  of  the  town, 
in  the  prison  and  eleemosynary  institutions  adjoining,  there  were  no  attacks,  and  in  the 
infantry  quarters,  situated  in  an  isolated  locality  beyond  the  town,  there  were  some  attacks, 
but  no  deaths.    (24th)  See  the  medical  reports. 

Benajama,  2,167  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  8th  of  September. 
(2d)  From  infected  places  by  the  same  individual.  (3d)  Generally  good.  (4th)  There  is  none; 
filth  into  the  courts  ;  public  cleaning  absent.  (5th)  Well;  of  medium  quality.  (6th)  Probably; 
yes  ;  through  filtrations  into  the  well.  (7th)  Calcareous  ;  no  marshes  nor  fevers.  (8th)  At  1 
kilometer.  (9th)  There  is  none.  (10th)  This  time  less.  (11th)  Situated  at  1  kilometer  from 
the  river  Vinalapo ;  dry  the  greater  part  of  the  year  on  account  of  the  water  being  withdrawn 
for  irrigation.  (12th)  The  portion  near  the  river;  40  per  cent,  more  attacked,  and  the  attacks 
were  less  severe  in  the  upper  part.  (13th)  Neighboring  roads.  (14tli)  Before  the  epidemic, 
cordons  and  lazarettos ;  after,  disinfectants  in  the  houses  attacked,  as  also  in  the  streets.  (15th) 
Abuse  of  fruits  and  vegetables,  but  during  the  epidemic  there  was  abstention.  (16th)  In  public 
lavatories  and  in  the  upper  canal  at  its  exit  from  the  village.  (17th)  43  days — ascent,  15; 
apogee,  10;  descent,  18.   (18th)  No.   (19th)  Yes.   (20th)  88  attacks— 37  males,  51  females.  (21st) 
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38  deaths — 11  males,  27  females.  (2'i(l)  Lower  67,  upper  21;  to  the  north  2<S,  to  the  south  60. 
(23d)  There  are  none.  (24:th)  The  first  attacked  remained  seven  days  in  the  lazaretto  of  Ali- 
cante and  two  in  this. 

Biar,  3,103  inhabitants. — (1st  answer.)  From  the  31st  of  July  to  the  31st  of  August.  (2d) 
Suspected  that  it  was  imported  by  goods  from  Alcoy,  surreptitiously  introduced.  (3d)  First 
good;  second  good.  (4th)  There  is  none;  cleaning  by  the  inhabitants  and  the  municipality. 
(5th)  Springs  and  fountains;  good;  some  magnesia.  (Gth)  No.  (7t]i)  Granite  and  sand;  no 
marshes  nor  fevers.  (8th)  At  1,600  meters.  (9th)  All  terra-cotta.  (10th)  In  that  of  - 1855,  the 
only  epidemic  experienced  before,  there  were  15  attacks.  (11th)  Upon  tableland  of  300  meters 
elevation;  there  is  a  stream.  (12th)  Equally.  (13th)  Railways  and  highways.  (14-th)  All. 
(15th)  No.  (16th)  In  the  i:)ublic  lavatories;  ordinarily  in  the  houses.  (17th)  32  days — ascent, 
6;  apogee,  4;  descent,  22.  (18th),  No.  (19th)  No.  (20th)  156  attacks— 56  males,  100  females. 
(21st)  51  deaths — 26  males,  25  females.    (22d)  Equally.    (23d)  There  are  none. 

Relleu,  2,729  inliahitants. — (1st  answer.)  From  the  9th  of  August  to  the  16th  of  September. 
(2d)  By  persons.  (3d)  First  good;  second  bad.  (-ttli)  There  is  none;  in  three  central  streets 
there  are  aqueducts;  the  inhabitants  clean.  (5th)  From  a  spring,  into  which  a  stream  from 
another  spring  enters;  good;  also  rain  water  collected  in  cisterns.  (6th)  It  is  possible  by 
having  washed  the  clothing  of  the  sick  in  the  stream  of  the  village  up  the  stream.  (7th) 
Clay;  there  is  a  marsh,  and  fevers  are  frequent.  (10th)  The  former  were  greater.  (11th)  A 
half  a  kilometer  from  a  stream;  three  little  brooks  are  confluent.  (12th)  Equally.  (13th) 
Narrow,  bad  roads.  (14th)  Cordons,  disinfectants,  diligence,  and  cleanliness.  (15tli)  Yes. 
(16th)  In  the  public  lavatories  and  in  the  stream.  (17th)  38  days — ascent,  12;  ajjogee,  10; 
descent,  16.  (18th)  Not  with  a  storm,  but  with  dense  clouds  and  moisture  in  the  atmos- 
phere. (19th)  Yes.  (20th)  246  attacks— 113  males,  133  females.  (21st)  95  deaths— 62.  males, 
33  females.    (22d)  Not  observed.    (23d)  There  are  none. 

Torremanzana,  l,5d8  inliahitants. — (1st  answer.)  Fi'om  the  14th  to  the  28th  of  August. 
(2d)  Imported.  (3d)  Both  bad.  (4t]i)  There  is  none;  inhabitants  clean.  (5th)  Good  spring, 
containing  magnesia.  (7t]i)  Clay;  no  marshes  nor  fevers.  (8th)  About  a  thousand  meters. 
(9th)  Of  brick.  (10th)  This  time  less.  (12th)  Elevated  part  most  infected.  (13th)  Highways. 
(14tli)  Before  the  epidemic,  cordons  and  lazarettos;  after,  disinfectants.  (loth)  Abuse  of 
vegetables.  (16th)  In  the  public  lavatories.  (17th)  14  days — ascent,  6;  apogee,  3;  descent  5. 
(18th)  Coincided  with  much  cloudiness.  (19th)  No.  (20th)  24  attacks — 8  males,  16  females. 
(21st)  23  deaths.    (22d)  All  in  the  lower.    (23d)  No  physician. 

Monovar,  8,615  inhabitants. — (1st  answer.)  From  the  loth  to  the  31st  of  August.  (2d)  A 
person  came  from  Valencia;  after  7  days  of  observation,  he  went  to  the  fields,  and  left  his 
clothing  with  one  of  the  inhabitants  to  wash,  after  they  were  disinfected.  The  washerwoman 
was  the  first  case.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  sewage  accumulates 
in  the  courts  or  squares  for  maiiure;  cleaning  in  the  charge  of  the  inhabitants;  only  during 
the  epidemic,  the  board  of  health  required  it  to  be  removed  1,500  meters  outside  the  towji. 
(5th)  Excellent  springs.  (6th)  No.  (7th)  Calcareous;  no  marshes;  fevers  in  the  autumn. 
(8th)  At  100  meters.  (9th)  Of  stone;  in  bad  condition.  (10th)  No  epidemic  before.  (11th) 
Between  two  ranges  of  hills  to  the  north  and  the  south,  and  at  3  kilometers  from  the  river 
Vinalapo.  (12th)  The  nearest  suffered  most,  and  another  on  the  top  of  the  hill.  (13th)  Rail- 
ways and  roads.  (14th)  Before  the  epidemic,  cordons  and  lazarettos;  afterwards,  disinfectants. 
(15th)  Generally  miTch  abused;  but  during  the  epidemic  the  sa'e  of  all  fruit  was  prohibited. 
(16th)  Outside  of  the  houses,  and  in  the  public  lavatories.  During  the  epidemic  the  introduc- 
tion of  dirty  robes  into  the  city  was  prohibited,  and  those  of  cholera  patients  were  washed 
separately.  (17th)  16  days.  (18th)  No.  (19th)  Yes.  (20th)  68  attacks— 23  males,  35  females. 
(21st)  23  deaths — 8  males,  15  females.  (22d)  Generally  in  the  lower.  (24th)  The  epidemic 
ceased  owing  to  the  hygiene  measures  and  to  disinfection  of  the  clothing  of  the  cholera 
patients  and  of  the  houses. 

Santa  Polo,,  3,219  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  28th  of  August. 
(2d)  By  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  the  municipality  is 
charged  with  the  clea-ning.    (5th)  Rain-water  collected  in  cisterns.    (6th)  No,    (7th)  Sand  and 
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clay;  there  are  marshes;  there  are  always  fevers.  (8th)  At  285  meters.  (9th)  There  is  none. 
(10th)  A  former  lighter.  (11th)  Upon  the  sea-shore.  (12tli)  The  higher  part.  (13th)  By  land 
and  sea.  (14th)  Lazarettos  and  disinfectants.  (15th)  Yes.  (16th)  In  public  lavatoi'ies.  (17th) 
37  days— ascent,  15;  apogee,  17;  descent,  5.  (18th)  No.  (19th)  Yes.  (20th)  128  attacks— 40 
males,  82  females.  (21st)  61  deaths — 22  males,  39  females.  (22d)  The  majority  to  the  south. 
(23d)  There  are  none.  . 

PROVINCE  OF  MURCIA. 

Bullets,  6,326  inhabitants. — ^(Ist  answer.)  From  July  4th  to  September  6th.  (2d)  By  persons. 
(3d)  First  ordinary;  second  bad.  (4tli)  There  is  none;  municipality  cleans.  (5th)  Spring;  pleas- 
ant and  good.  (6th)  No.  (7th)  Clay;  there  are  no  marshes;  fevers  in  autumn.  (8th)  At  900 
meters.  (9th)  A  part  of  the  stream  ca^jtured  at  source;  brought  by  vessels.  (10th)  Equally. 
(11th)  At  4  kilometers  from  the  river;  surrounded  on  the  east  by  irrigation  canal  with  a  con- 
siderable current.  (12th)  Less  near  the  river.  (13th)  Highways;  neighboring  roads.  (14th) 
Cordons.  (15tli)  No.  (16th)  In  river  and  in  the  streams;  each  inhabitant  for  himself.  (17th) 
62  days.  (18th)  Increased  after  fogs.  (19th)  Yes.  (20th)  406  attacks — 229  males,  177  females. 
(21st)  148  deaths— 73  males,  75  females.  (22d)  All  in  the  lower;  generally  to  the  north.  (24th) 
Usually  the  attacked  lived  in  damp  localities,  low  and  badly  ventilated;  in  those  affected  with 
chronic  diseases. 

Archena,  3,067  inhabifants. — (1st  answer.)  From  June  4th  to  July  27th.  (2d)  By  water  and 
by  springs  from  infected  places.  (3d)  Both  ordinary.  (4th)  There  is  none;  in  special  places  and 
in  the  courts  for  manure;  cleaning  by  the  municipality.  (5th)  Of  the  river  Segura;  by  means 
of  canals;  pleasant  and  containing  lime.  (6tli)  The  majority  use  river  water.  (7th)  Clay  and 
lime;  few  and  small  marshes;  fever  in  autumn.  (8th)  1  kilometer.  (9th)  An  open  canal. 
(10th)  Less  than  the  former,  (lltli)  Half  kilometer  from  the  river  Segura.  (12tli)  In  the 
part  next  the  river.  (13th)  Railroads,  highways,  and  neighboring  roads.  (14th)  Both  at  the 
beginning  and  afterwards  disinfectants.  (15th)  Very  frequently;  mostly  figs  and  vegetables. 
(10th)  In  the  streams  which  emptied  iiito  the  river  and  in  the  river  outside  of  the  houses. 
(17th)  54  days.  (18th)  Yes;  with  rains.  (19th)  Yes.  (20th)  212  attacks— 112  males,  100 
females.  (21st)  93  deaths — ^43  males,  50  females.  (22d)  All  in  the  lower  and  mostly  to  the 
north.    (23d)  Three  attacks  in  the  prison.    (24th)  Poor  class  most  affected. 

Abaran,  3, 379  inhab  Hants. — (1st  answer. )  From  June  5th  to  September  6th.  (2d)  By  a  woman 
coming  from  an  infected  place;  she  died.  (3d)  First  good;  second  bad.  (4th)  There  is  none; 
inhabitants  clean.  (5th)  From  the  river;  pleasant;  prohibited  the  invasion;  then  used  fount- 
ain water.  (6tli)  No.  (7th)  Plain  sloping  to  the  north;  the  upper  strata-clay  with  limestone 
beneath;  intermittent  fevers  frequent,  especially  in  autumn.  (8th)  The  rate  within  the  village; 
the  new  at  1  kilometer.  (9th)  Thei'e  is  none.  (10th)  Equally.  (11th)  Upon  a  hill  to  the  left 
of  the  river  120  meters  distant.  (12th)  30  per  cent.  (13th)  Highways.  (14th)  All.  (15th) 
No.  (16t]i)  In  ponds  and  in  the  river,  and  in  fountain;  outside  of  the  houses  once  a  month. 
(17th)  94  days— ascent,  8;  apogee,  17;  descent,  72.  (18th)  No.  (20th)  87  attacks— 41  males, 
46  females.  (21st)  40  deaths— 17  males',  23  females.  (22d)  All  in  the  lower;  46  to  the  north, 
26  to  the  south.    (24th)  Greatest  mortality  among  the  weak. 

Totana. — (1st  answer.)  FromJiily  11th  to  October  13th.  (2d)  By  sick  person  from  Murcia, 
Lorca,  and  Cartagena.  (3d)  Both  good.  (4tli)  There  is  none;  excrementary  moved  by  the  inhab- 
itants who  are  beyond  the  village;  municipality  causes  cleaning  of  the  streets  every  day.  (5th) 
Springs  upon  the  mountain  Espana;  excellent  and  pleasant.  (6th)  No.  (7th)  Clay;  limestone; 
no  marshes;  ordinarily  intermittent  fever  not  frequent;  some  in  autumn.  (8tli)  At  1  kilo- 
meter to  the  north.  (9th)  Of  brick.  (10th)  This  village  has  always  been  attacked  and  suf- 
fered severely;  this  time  there  was  no  cordon.  (11th)  No  streams  or  rivers  near  the  village; 
6  kilometers  distant  from  the  Guadalentia.  (13th)  Railways  and  roads.  (14th)  Rigorous 
sanitary  insijection;  isolation;  disinfection  of  the  infested  houses.  (15th)  All  kinds  of  fruit 
and  vegetables  used,  there  being  abundance  of  both.  (16th)  In  the  lavatories  and  in  the  run- 
ning water.  (17th)  115  days.  (19th)  Yes.  (20th)  8  attacks— 4  males,  4  females.  (21st)  7 
deaths — 3  males,  4  females.  (22d)  All  in  lower.  (23d)  No  attack  in  the  post  of  the  civil  guaixl. 
(24th)  Physicians  believe  that  by  isolation  and  hygiene  contagion  of  cholera  is  to  be  avoided. 
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Caravaca,  15,017  inhabitants. — (1st  answer.)  From  June  20tli  to  September  6th.  (2(1)  Fii'st 
case  on  June  9  in  a  laborer;  came  from  Arclieua;  no  new  case  until  some  days  after.  (ISd)  Fii-.st 
good;  second  bad.  (itli)  There  is  none;  deposits  in  the  court-yards;  municipality  cleans. 
(5th)  Spring;  pleasant,  contains  carbonates  of  lime  and  magnesia.  (Oth)  Believed  to  have 
drank  irrigation  water.  (7th)  Clay  and  limestone;  there  are  marshes  and  fevers  in  autumn. 
(8th)  300  meters.  (9th)  Iron.  (LOtli)  More  in  thefoi-nier.  (11th)  Some  distance  from  a  river. 
(12th)  25  per  cent.  (13th)  Highways  and  neighboring  roads.  (Uth)  All.  (15th)  Yes;  alnise 
of  fruits.  (IGth)  In  public  lavatories;  generally  outside  of  houses.  (17th)  78  days— ascent, 
32;  apogee,  19;  descent,  27.  (18th)  No.  (19th)  Yes.  (20th)  (.;()()  attacks— 290  males.  3Ul  fein;i,lcs. 
(21st)  244  deaths — 114  males,  130  females.  (22d)  Majority  in  the  lower,  though  almost  all  to  the 
south;  93  j)ost  of  the  civil  guard;  there  were  3  attacks,  and  in  the  prison  4. 

Allnldeite. — (1st  answer.)  From  the  20th  of  June  to  tlie  30th  of  September.  (2d)  Unknown. 
(3d)  Both  bad.  (4th)  There  is  none;  public  cleaning  by  the  inhabitants.  (5th)  River  and  fount- 
ain; x^leasant,  containing  lime  and  magnesia.  (7th)  Granite  and  clay;  no  marshes,  but  fevers 
frequent  in  August  and  September.  (8th)  At  200  meters;  a  new  is  beiiig  sought  at  1,000  meters. 
(9th)  By  canals.  (10th)  Equally.  (11th)  Upon  the  river  Mula,  and  a  saline  spring.  (12t]i) 
Several  men  near  the  saline  spring.  (13th)  By  land.  (14th)  Cordons  and  disinfectants.  (15th) 
Abuse  of  fruits.  (1  Gth)  In  the  river.  (17th)  100  days.  (18th)  Strong  south  winds  prevail  during 
the  epidemic.  (19th)  Yes.  (20th)  117  attack — 53  males,  64  females.  (21st)  43  deaths — 17  males, 
26  females.    (22d)  All  in  the  lower,  and  majority  to  the  south.    (23d)  There  are  none. 

Alhama. — (1st  answer.)  From  tlie  23d  of  June  to  the  24th  of  August.  (2d)  Unknown.  (3d) 
First,  good ;  second,  bad.  (4th)  There  is  none;  deposits  in  the  court-yards ;  cleaning  by 
the  inhabitants.  (5th)  Springs;  pleasant,  containing  magnesia.  (Gth)  No.  (7th)  Clay  and 
limestone;  no  marshes;  fevers  generally  in  July  and  August.  (8th)  116  meters.  (9th)  The 
aqueducts  are  of  limestone.  (10th)  This  time  less.  (11th)  No  river  nor  brook  in  the  neighbor- 
hood of  the  village.  (13th)  Railway  and  roads.  (14th)  Cordons;  lavatories  and  disinfectants. 
(15th)  Abundance  of  fruits  and  vegetables.  (IGth)  In  the  public  lavatories;  washerwomen  in 
charge;  it  is  done  also  in  the  houses.  (17th)  62  days — ascent,  12;  apogee,  16;  descent,  34. 
(18th)  With  cloudy  and  warm  weather  the  attacks  of  mortality  increased.  (19tli)  247  attacks 
— 121  males,  126  females.  (21st)  88  deaths — 39  males,  49  females.  (22d)  All  in  the  lower;  there 
are  scarcely  any;  equally  to  the  north  and  south. 

Murcia,  93,892  inhabitants. — (1st  answer.)  From  June  5th  to  September  29th.  (2d)  By  troops 
proceeding  from  Valencia  arriving  at  Archena;  from  there  brought  to  Murcia.  (3d)  In  the 
military  hospital  the  first  cases  occurred;  this  was  the  sole  focus  from  which  tlie  epidemic 
spread.  (4th)  Small  extent  of  sewerage;  in  bad  condition;  emptying  into  the  river  near  the 
center  of  the  town;  a  part  of  the  sewerage  flows  into  a  canal  which  runs  close  to  many  houses. 
(5th)  River  water,  which  is  collected  in  large  earthen  jars,  and  it  contains  organic  matter  in 
suspension;  the  jars  of  the  poor  are  dirtier;  there  are  also  wells  for  domestic  purposes.  (6th) 
Both  the  river  and  the  well  water  are  suspected.  (7th)  Subsoil,  sand,  and  clay;  the  soil  allu- 
vium, wash  down  from  the  mountains  by  the  rains;  very  damp.  (8th)  Cemeteries  are  some 
kilometers  distant  from  the  city.  (9th)  There  is  none.  (10th)  Experienced  epidemics  in  1834, 
1854,  1855,  1859,  and  1865.  (11th)  Upon  the  banks  of  the  river  Segura.  (12th)  Yes;  particu- 
larly the  houses  of  the  orchards  near  the  river,  and  in  the  Sangua,  San  Antonio.  (13th)  High- 
ways and  railroads.  (14tli)  Isolation  of  the  attacked  and  their  families;  burning  of  the 
clothing  used  by  them  and  disinfection  of  their  dwellings,  (loth)  Yes.  (IGth)  In  the  river 
and  in  the  canals.  (17th)  116  days — ascent,  25;  apogee,  15;  descent,  76.  (18th)  Yes.  (19th) 
From  the  middle  of  May  diarrhoeas  of  a  common  choleraic  character  were  frequent.  (20th)  5,005 
attacks.  (21st)  2,102  deaths.  (24th)  There  was  no  doubt  that  miserable  hygienic  conditions 
was  the  cause  of  the  great  mortality. 

Cartagena,  78,535  inhabitants. — (1st  answer.)  From  June  11th  to  September  30th.  (2d)  Im- 
ported by  a  prostitute  coming  from  Muria,  who  pro2:)agated  it  to  the  soldiers  and  washerwomen, 
who  in  turn  spread  the  disease  through  the  whole  city.  (3d)  Both  very  bad.  (4th)  There  is 
none;  public  cleaning  done  by  the  municipality.  (5th)  Spring  and  wells.  (6th)  No.  (7th) 
Subsoil,  clay;  soil,  alluvium;  malarial  fevers  frequent.    (8th)  Outside  of  town.    (9th)  There 
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is  none.  (10th)  Suffered  also  from  former  epidemics,  (lltli)  On  tlie  sea-sliore.  (12th)  Yes; 
but  near  the  sea  suffered  most.  (13th)  Railways;  by  land  and  sea.  (14th)  At  the  beginning; 
cordons  and  lazarettos;  afterwards  only  disinfectants  and  hygienic  measures.  (15th)  Yes. 
(16th)  Washing  outside  of  houses  in  general.  (17th)  110  days — ascent,  34;  apogee,  18;  descent^ 
58.  (18th)  The  apogee  coincided  with  the  first  rains;  after  the  latter  continued  for  a  time  a 
rapid  descent  occurred.  (30th)  2,460  attacks.  (21st)  1,200  deaths.  (24th)  Mortality  of  attacks 
29  per  100. 

Beniel,  2,400  inhabitants. — (1st  answer.)  From  August  19th  to  October  12th.  (2d)  By  a  per- 
son from  Murcia,  who  had  communicated  the  disease  to  various  i^ersons  of  her  family.  (3d) 
Both  bad;  in  the  center  of  the  town  there  are  collections  of  excrernent.  (4tli)  There  is  none;  excre- 
ment emptied  into  the  court-yards;  dirty  water  into  the  street  even  in  the  epidemic.  (5th) 
Good  springs  and  well-water  for  domestic  uses.  (6th)  Supposed  due  to  use  of  reservoir  water. 
(7th)  Soil  is  calcareous;  subsoil  contains  lead-bearing  veins;  situated  upon  a  declivity  of  a  spur 
of  the  San  Cristobal  mountain.  (9th)  Aqueducts  of  loose  masonry.  (10th)  Suffered  in  1855; 
escaped  in  1865.  (11th)  Near  a  torrent.  (12th)  Suffered  most  in  the  ward  near  the  torrent. 
(13th)  By  land.  (14th)  Fumigations  only.  (17th)  64  days — ^ascent,  10;  apogee,  10;  descent, 
44.    (20th)  260  attacks.    (21st)  90  deaths. 

Mazarron,  11,000  inliabita,nts. — (1st  answer.)  From  June  9th  to  September  15th.  (2d)  Un- 
known. (3d)  Both  bad.  (4th)  There  is  none;  cleaning  badly  performed.  (5th)  From  the 
river  Segura;  many  villages,  including  Murcia,  situated  upon  this  stream  were  attacked;  they 
were  situated  above.  (6tli)  The  river  Segura.  (7th)  Soil  very  damp;  clay;  frequent  and  per- 
nicious malarial  fevers.  (9th)  There  is  none.  (10th)  Upon  the  river  Segura.  (12th)  By  land. 
(13th)  Disinfectants;  all  being  ineffectual.  (16th)  Lavatories  outside  of  houses.  (17th)  96 
days.  (20th)  80  attacks.  (21st)  41  deaths.  (2'3d)  The  family  of  one  of  the  attacked  threw 
the  dejection  into  an  irrigation  reservoir.  (24th)  The  lazaretto  near  this  was  infected,  there 
being  5  attacks  and  2  deaths;  this  focus  of  disease  ceased  upon  the  emptying  of  the  contam- 
inated water. 

Blanca,  4,100  inhahitants. — (1st  answer.)  From  June  9th  to  August  20th.  (2d)  Supposed  to 
be  imported  from  Murcia,  in  spite  of  a  rigorous  cordon.  (3d)  Both  bad.  (4th)  There  is  none; 
everything  empties  into  an  irrigation  canal.  (5th)  From  the  river  Segura,  which  is  also  used 
for  irrigation.  (6th)  The  river  Segura.  (7th)  Moist  clay  soil  and  much  fever  of  all  kinds, 
(9th)  There  is  none.  (11th)  Upon  the  river  Segura.  (12th)  The  dirtiest  and  poorest  quarters 
suffered  most.  (13th)  By  land.  (14th)  Cordons;  isolation,  disinfectants;  all  without  effect. 
(20th)  227  attacks — 105  males,  122  females. 

PROVINCE  OP  CASTELLON  DB  LA  PLANA. 

Almazord,  5,827  inhabitants. — (1st  answer.)  From  June  5th  to  August  23d.  (2d)  By  persons 
from  infected  places.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  excrement  deposited 
in  court-yards  for  manure;  cleaning  by  the  inhabitants.  (5th)  From  the  river  Mijares  and 
from  some  cisterns  and  wells  containing  hard  lime  water.  (6th)  River  Mijares,  where  the 
clothing  of  the  infected  villages  was  washed  up-stream.  (7th)  Quaternary;  conglomerate; 
alternating  with  strata  of  gravel  and  clay;  no  fevers;  marshes.  (8th)  At  the  side  of  the  vil- 
lage.- (9th)  There  is  none.  (10th)  Suffered  some  in  the  former.  (11th)  To  the  north  of  the 
river  Mijares.  (12th)  Twenty  per  cent,  in  the  lower  part;  the  majority  proprietoi's.  (13th) 
Railways  and  roads.  (14th)  Coi'dons,  lazarettos;  disinfectants  a,nd  isolation.  (15th)  Yes; 
canteloupes,  watermelons,  peppers,  tomatoes,  etc.  (16th)  In  a  public  lavatory;  in  a  canal  and 
pools.  (17th)  78  days — ascent,  35;  apogee,  23;  descent,  25.  (18th)  Indistinctly.  (19th)  Yes. 
(20th)  770  attacks— 321  males,  449  females.  (21st)  234  deaths— 84  males,  140  females.  (22d) 
Equally.  (34th)  The  cemetery  and  the  washing  of  the  clothes  in  the  canals  were  the  cause  of 
infection. 

Sot  de  Ferrer,  844  inhahitants.  —(1st  answer. )  From  Ju ne  7th  to  August  3d.  (2d)  By  persons 
from  infected  places  who  died.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  excrement 
deposited  in  the  court-yards  for  manure;  cleaning  by  the  inhabitants.    (5th)  From  the  river 
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and  spring;  good  and  pleasant.  (Gtli)  It  is  suspected  that  in  villages  along  the  upper  part  of 
the  river  there  was  washing  of  clothes  of  cholera  patients;  a  part  of  the  village  used  river 
water.  (7th)  Upon  a  spur  of  a  small  mountain  of  the  Espadan;  clay,  limestone,  rocks,  and 
sandy  clay;  there  are  no  marshes;  few  fevers  in  autumn.  (8th)  There  are  two  cemeteries, 
both  near  the  village.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  The  river  Palencia 
flows  at  the  foot  of  the  mountain  upon  which  the  village  is  situated.  (12tli)  The  lower  part 
18  per  cent,  more  affected.  (13th)  Highways.  (14th)  Cordons,  lazarettos,  disinfectants.  (15th) 
Abuse  of  fruits  and  vegetables.  (IGth)  In  the  canals,  with  abundance  of  water.  (17th)  57 
days— ascent,  10;  apogee,  21;  descent,  20.  (18th)  Greatest  number  of  attacks  coincided  with 
the  second,  third,  and  fourth  days  following  rains.  (IDth)  Yes.  (20th)  32  attacks— 17  males, 
15  females.  (21st)  12  deaths— 6  males.  6  females.  (22d)  Majority  in  the  lower.  (23d)  In  the 
post  of  the  civil  guard  two  attacks  followed  by  death.  (24th)  The  mortality  was  37i  per  cent, 
of  the  attacked. 

Burriana,  10,058  inhahlfa)its.^{lst  answer.)  From  June  !)th  to  August  19th.  (2d)  By 
effects  from  Valencia.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  excrement  deposited 
in  the  court-yards  for  manure;  cleaning  by  the  inhabitants.  (5th)  From  the  river  Mi j ares,  con- 
ducted by  a  canal,  and  from  wells;  good  and  i:)leasant.  (Gth)  No.  (7th)  Clay  and  damp;  no 
marshes,  but  fevers  in  spring  and  autumn.  (8th)  At  1  kilometer.  (0th)  There  is  none.  (10th) 
More  this  time.  (11th)  At  the  side  of  a  dry  river.  (12th)  Equally.  (13tli)  Railways ;  by  land 
and  sea.  (14th)  All  three.  (15th)  Yes.  (IGtli)  In  the  canals  and  in  the  houses  beside.  (17th) 
70days— ascent,  11;  apogee,  20;  descent,  39.  (18th)  Yes;  during  the  development.  (19th)  Yes. 
(20th)  603  attacks — 253  males,  350  females.  (21st)  250  deaths — 125  males,  125  females.  (22d) 
180  to  the  south;  70  to  the  north. 

Alcaldde  Chisvert,  6,129  inhabitants. — (1st  answer.)  From  June  15th  to  August  1st.  (2d) 
By  persons  from  infected  jjlaces.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  excre- 
ment deposited  in  the  court-yards  for  manure;  cleaning  by  the  inhabitants.  (5th)  Rain-water, 
which  filters  through  the  soil ;  it  is  collected  in  tanks  ;  as  also  some  wells,  with  water  of  the 
same  origin;  good;  agreeable.  (6th)  Yes.  (7th)  Clay;  no  marshes  nor  malarial  fevers.  (8th) 
At  half  kilometer.  (9th)  There  is  none.  (10th)  More  this  time,  (lltli)  At  6  kilometers 
distance.  (13th)  By  land,  (lltli)  All  three.  (15th)  .Yes.  (16th)  In  houses  and  in  tanks. 
(17th)  41  days— ascent,  14;  apogee,  15;  descent,  12.  (18th)  Yes.  (19th)  Yes.  (20th)  2,500 
attacks.    (21st)  700  deaths. 

loga,  409  inhabitants. — -(Ist  answer.)  From  June  25th  to  July  3d.  (2d)  By  effects  from 
infected  places.  (3d)  Very  bad.  (4th)  There  is  none;  excrement  dej)osited  in  the  court-yards 
for  manure;  cleaning  by  the  inhabitants.  (5th)  Spring  and  river  water;  the  first  contains 
magnesia.  (6th)  Yes.  (7tli)  Limestone;  no  marshes  nor  malarial  fevers.  (8th)  At  250  meters. 
(9th)  There  is  none.  (10th)  Equally.  (11th)  Near  the  river  Mijares.  (12th)  The  part  near  the 
river  suffered  most.  (13th)  By  land.  (14th)  Lazarettos,  cordons,  and  disinfectants.  (15tli) 
Abuse  of  fruits.  (16th)  In  public  lavatories;  river  water.  (17tli)  9  days — ascent,  3;  ai)ogee,  2; 
descent,  4.  (18th)  No.  (19th)  Yes.  (20th)  11  attacks— 5  males,  6  females.  (21st)  7  deaths— 
2  males,  5  females.    (22d)  All  in  the  first  and  to  the  north. 

Figueroles,  830  inhabitants. — (1st  answer.)  From  June  25th  to  July  26tli.  (2d)  It  is  believed 
by  persons  in  communication  with  others  from  infected  places.  (3d)  Both  good.  (4th)  There 
is  none;  the  excrement  deposited  in  court-yards  for  manure;  cleaning  by  the  inhabitants. 
(5th)  From  the  river  in  winter  and  springs  in  summer;  from  filtrations  from  the  same  river  ; 
good;  hard,  containing  lime.  (6th)  No.  (7th)  At  the  foot  of  a  mountain;  no  marshes  nor 
malarial  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  Little  difference.  (11th) 
Upon  the  river  Lucena  at  100  meters  distant.  (12th)  The  lower  part  suffered  most;  the  streets 
next  the  river  twice  as  much  as  the  other.  (L3th)  Highways;  neighboring  roads.  (14th) 
Cordons,  lazarettos,  and  disinfectants.  (15th)  No.  (16th)  In  the  river  during  the  epidemic; 
after  being  disinfected  in  localities  designated  by  the  authorities.  (17th)  31  days— ascent,  14; 
apogee,  8;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th)  19  attacks— 14  males,  5  females.  (21st) 
12  deaths — 9  males,  3  females.    (22d)  All  in  lower,  there  being  no  upper. 
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Oeldo,  785  inhabitants. — (1st  answer.)  From  July  11th  to  Jixly  26th.  (2d)  By  communica- 
tion witli  persons  coming  from  infected  points.  (3d)  Both  good.  (-Ith)  The  same  as  in  other 
villages,  only  that  the  inhabitants  make  use  of  the  canals  to  conduct  the  sewerage  to  the  fields. 
(5tli)  Springs  and  river  water,  first  containing  magnesia.  (6th)  No.  (7th)  Granite;  no  marshes 
nor  malarial  fever.  (8th)  100  meters.  (9th)  Brick.  (10th)  More  this  time.  (11th)  Upon 
the  river  Palamba.  (12th)  Most  in  the  center.  (13th)  By  land.  (14th)  Cordons  and  laza- 
rettos. (15th)  Salads.  (16th)  In  public  lavatories.  (18th)  No.  (10th)  Yes.  (20th)  9  at- 
tacks— 5  males,  4  females.    (21st)  2  deaths — 2  males.    (22d)  All  in  the  upper  and  to  the  south. 

Castellfort,  1,641  inJiahitants. — (1st  answer.)  From  July  16th  to  August  21st.  (2)  By  per- 
sons. (3d)  Both  bad.  (4th)  There  is  none;  excrements  deposited  in  court-yard  for  manure; 
inhabitants  clean.  (5th)  From  the  river  in  winter  and  from  spi'ings  m  summer;  good;  hard; 
contains  lime;  springs  are  pleasant  and  hard.  (6th)  No.  (7th)  Upon  a  rock;  no  marshes  nor 
malarial  fevers.  .  (8th)  At  a  quarter  of  an  hour,  (9th)  There  is  none.  (10th)  Less  this  time. 
(11th)  There  are  pools  when  it  rains  and  snows.  (13th)  Neighboring  roads.  (14th). Cordons, 
lazarettos,  and  disinfectants.  (15th)  No.  (16th)  In  public  lavatories  and  brooks.  (17th) 
36  days — ascent,  9;  apogee,  9;  descent,  18.  (18th)  It  rained  one  day  before  the  appearance 
of  the  epidemic.  (19th)  Yes.  (20th)  294  attacks — -125  males,  169  females.  (21st)  132  deaths — 
61  males,  71  females.    (22d)  Unknown. 

Benicarlo,  7,922  inhabitants. — (1st  answer.)  From  July  7th  to  August  28th.  (2d)  Un- 
known. (3d)  Good.  (4th)  There  is  none;  excrement  deposited  in  the  coiirt-yards  for  manure; 
cleaning  by  the  inhabitants.  (5th)  Good;  Avells  containing  chloride  of  lime.  (6th)  No.  (7th) 
Sandy  clay  and  granite;  no  marshes  nor  malarial  fevers.  (8th)  One  and  one-half  kilometers. 
(9th)  There  is  none.  (10th)  54  more  this  time.  (11th)  Upon  a  dry  river.  (12th)  Equally. 
(13th)  Railways  and  highways  and  by  sea.  (14th)  All  three.  (15th)  Yes;  figs,  salads,  grajjes, 
etc.  (16th)  In  lavatories  at  the  river  side,  half  kilometer  distant.  (17th)  52  days — ascent,  12; 
apogee,  18;  descent,  22.  (18th)  No.  (19th)  No.  (20th)  408  attacks— 168  males,  240  females. 
(21st)  171  deaths— 71  males,  100  females. 

Almedijaz,  910  inhabitants. — (1st  answer.)  From  July  18th  to  August  25th.  (2d)  It  is 
thought  by  persons  from  infected  places.  -  (3d)  Some  ordinary;  others  bad.  (4th)  There  is  none; 
excrements  deposited  in  court-yards  for  manure;  cleaning  by  the  inhabitants.  (5th)  Springs; 
good,  hard,  containing  magnesia  and  lime.  (6th)  No.  (7th)  Sandy  clay;  no  marshes  or 
malarial  fevers.  (8th)  At  25  meters.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  In  a 
ravine  between  mountains.  (12th)  Equally.  (13th)  Highways.  (14th)  Cordons,  lazarettos, 
and  disinfectants.  (15tli)  Yes  ;  fruits  and  vegetables.  (16th)  In  public  lavatories  and  streams. 
(17th)  37  days— ascent,  5;  apogee,  14;  descent,  18.  (18th)  Unknown.  (19th)  Yes.  (20th)  25 
attacks — 10  males,  15  females.  (21st)  7  deaths — 3  males,  4  females.  (22d)  All  in  the  entresol; 
to  the  north,  10;  to  the  south,  15. 

Candia,  1,782  inhabitants. — (1st  answer.)  From  July  26th  to  August  27th.  (2d)  By  persons. 
(3d)  The  first  good.  (4th)  Same  as  the  former,  only  that  cleaning  is  done  by  the  munici- 
pality. (5th)  Spring;  good  and  pleasant,  containing  suljihates  and  carbonates.  (6th)  No. 
(7th)  Clay  and  limestone;  no  marshes  nor  malarial  fevers.  (8th)  At  220  meters.  (9th)  Of 
brick.  (10th)  More  this  time.  (11th)  There  is  none.  (13th)  By  land.  (14th)  Cordons,  laza- 
rettos, and  disinfectants.  (15tli)  Yes;  salads  and  fruits.  (16th)  In  public  lavatories.  (17th) 
31  days — ascent,  14;  apogee,  8;  descent,  9.  (18th)  With  , fogs  during  which  the  ejDidemic 
increased.  (19th)  Yes.  (20th)  108  attacks — 47  males,  61  females.  (21st)  34  deaths — 15  males, 
19  females.    (22d)  All  in  the  upper;  40  to  the  north,  68  to  the  south. 

La  Mata,  782  inhabitants. — (1st  answer.)  From  August  1st  to  Seiatember  24th.  (2d)  By 
persons  from  infected  places.  (3d)  Both  ordinary.  (4th)  Everything  wanting.  (5th)  Springs 
and  fountains;  good.  (6th)  No.  (?th)  Clay,  limestone;  no  marshes  nor  fevers.  (8th)  At 
600  meters.  (9th)  There  is  none.  (10th)  This  time  more.  (11th)  Confluence  of  two  rivers, 
300  meters  distant.  (12th)  Equally.  (13th)  Highways.  (14th)  Cordons  and  lazarettos;  disin- 
fection with  carbolic  acid.  (15th)  No.  (16th)  In  the  rivers.  (18th)  With  hail.  (20th)  90 
attacks — 44  males,  46  females.  (21st)  21  deaths — 9  males,  12  females.  (22d)  Without  dis- 
tinction. 
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San  Jorge,  1,612  /n7;n&//a/;/'.s.— (1st  answer.)  From  August  7th  to  September  llth.  (;2<1) 
Unknown.  (;3d)  Some  good;  others  ordinary.  (4th)  There  is  none;  cleaning  by  the  inh.-ihit- 
ants.  (5th)  Rain-water,  collected  in  cisterns;  well-water  and  reservoirs.  (Gth)  No.  (7th) 
Clay,  sand;  there  is  malarial  fever  in  summer.  (8th)  At  1,500  meters.  (9th)  Four  cisterns; 
zinc  pipes  and  iron.  (10th)  Much  less  this  time,  (llth)  Upon  a  small  hill.  (13th)  By  land. 
(14th)  Cordons,  lazarettos,  and  much  disinfection.  (15th)  Yes;  cantaloupes,  watermelons,  and 
grapes.  (16th)  In  private  basins  and  in  pools.  (17th)  35  days— ascent,  23;  apogee,  8;  descent, 
4.  (18th)  Yes,  4  or  5  days.  (l!Jth)  Yes.  (20th)  368  attacks— 154  males,  214  females.  (21st) 
105  deaths— 46  males,  59  females.  (22d)  251  upper,  117  lower;  213  to  the  south,  155  to  the 
north.    (23d)  In  the  post  of  the  civil  guard  5  persons  more  than  in  the  civil  population. 

Villafames,  4,918  inhabitants.— {1st  answer.)  From  June  llth  to  August  2Sth.  (2d)  By 
persons.  (3d)  First  good;  second  very  bad.  (4th)  Same  as  the  former,  only  that  the  inhabit- 
ants clean.  (5th)  springs;  good,  agreeable,  containing  magnesia  and  iron.  (6th)  No.  (17tli) 
Upon  rocks;  there  is  no  marsh;  there  are  no  fevers.  (8th)  At  800  meters.  (9th)  There 
is  none.  (10th)  In  1834  only  a  few  cases;  in  1855  there  were  many  more,  (llth)  No.  (lotli) 
Neighboring  roads.  (14th)  All  three.  (15th)  Yes;  grapes  and  summer  fruits.  (16th)  In 
public  lavatories.  (17th)  Yes.  (18th)  No.  (19th)  Yes.  (20th)  26  attacks— 8  males,  18 
females.    (21st)  7  deaths— 1  male,  6  females.    (22d)  All  in  the  lower. 

Forced,  1,953  inhaJjitants.— {1st  answer.)  From  August  12th  to  September  6th.  (2d)  By  a 
harvester.  (3d)  Both  very  bad.  (4th)  Same  as  the  former.  (5th)  Spring;  pleasant  and 
agreeable.  (6th)  No.  (7th)  Compact  limestone;  no  marshes  nor  fevers.  (8th)  At  500  meters. 
(9th)  There  is  none.  (10th)  More  this  time,  (llth)  At  the  confluence  of  three  rivers.  (12tli) 
Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16th)  in  rivers;  outside 
of  the  houses.  (17th)  24  days— ascent,  10;  apogee,  8;  descent,  6.  (18th)  Unknown.  (19t]i) 
Yes.    (20th)  124  attacks — 39  males,  85  females.    (21st)  65  deaths — 26  males,  39  females. 

PROVINCE  OF  TERUEL. 

Calamocha,  1,752  inhabitants. — (1st  answer.)  From  July  4th  to  September  2d.  (2d)  By 
both  modes.  (3d)  Good.  (4th)  There  is  none;  inhabitants  clean.  (5th)  Good;  from  river. 
(6tli)  No.  (7th)  Clay  and  limestone;  there  are  no  marshes  nor  frequent  fevers.  (8th)  At  600 
meters.  (9th)  There  is  none.  (10th)  Formerly  more  benign,  (llth)  Yes,  upon  the  Giloca. 
(12th)  Little  difference.  (13th)  Highways.  (14th)  Good  hygiene.  (15th)  General  abuse  of 
fruits  and  vegetables.  (16th)  In  public  lavatories  and  in  the  river.  (17th)  58  days — ascent, 
30;  apogee,  15;  descent,  13.  (18th)  'No  coincidence  with  storms  and  rains.  (19th)  Yes,  pre- 
ceded by  tendency  to  diarrlKjea.  (20th)  362  attacks — 138  males,  224  females.  (21st)  65  deaths. 
(22d)  In  the  lower;  to  the  south,  200  attacks;  to  the  north,  162.  (23d)  One  attack  in  the  post 
of  the  civil  guard.  (24th)  The  greatest  number  of  attacks  was  in  the  women  and  in  the 
unhealthy. 

Teruel,  9,510  inhabitants. — (1st  answer.)  From  July  5th  to  September  3d.  (2d)  Imported 
by  a  wagoner  from  Valencia,  who  died.  (3d)  Both  very  bad.  (4th)  Little  and  bad;  majority 
sickly;  the  excrement  into  court-yards;  cleaning  by  the  municipality.  (5th)  The  majority 
use  water  of  the  river  Guadalaviar,  and  a  minority  from  a  fountain  of  bad  quality.  (6th) 
Although  imported,  the  epidemic  was  spread  by  use  of  river  water  infected  in  its  passage  by 
other  infected  villages.  (7th)  Alluvial  soil;  subsoil  clay;  impermiable  but  inclined,  for  it  is  on 
the  side  of  a  hill.  (8th)  At  400  meters;  on  the  top  of  an  elevation  higher  than  the  city.  (9tli) 
The  majority  in  brick  pipes.  (10th)  Equally,  (llth)  Upon  the  Turia  formed  by  the  con- 
fluence of  the  Quadalviar  and  the  Alfamra.  (12th)  Was  considerably  more  attacked  than 
the  others,  but  it  was  difficult  to  calculate  the  proportions.  (13th)  Highways;  it  is  in  frequent 
personal  and  commercial  communication  with  Valencia,  a  point  from  whence  the  disease  was 
imported.  (14th)  All.  (15th)  Little  abuse  during  the  epidemic.  (16th)  Generally  in  the 
river;  no  public  lavatories.  (17th)  60  days — ascent,  28;  apogee,  23;  descent,  9.  (18th)  No. 
(19th)  Although  the  epidemic  was  not  preceded  by  either,  the  latter  coincided  with  the  first 
days  of  the  epidemic.    (20th)  1,138  attacks— 515  males,  623  females.    (21st)  507  deaths— 249 
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males,  258  females.  (22d)  Lower  stories  are  not  inhabited.  (23d)  No  case  occurred  in  the 
infantiy  garrison;  in  the  public  prison,  among  40  persons,  there  were  3  attacks  and  1  death. 
(24th)  Bad  hygienic  conditions;  ignorance  and  fear  were  potent  causes  of  the  development  of 
the  disease. 

Luco  de  Giloca,  770  inhahitanfs. — (1st  answer.)  From  July  6th  to  August  17th.  (2d)  Un- 
known. (3d)  Bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  From  the  river. 
(6th)  Yes.  (7th)  Sandy;  no  marshes  nor  malarial  fevers.  (8th)  Near.  (9th)  There  is  none.  (10th) 
Equally.  (11th)  At  200  meters  from  a  river.  (12th)  In  the  same  proportion.  (13th)  High- 
ways. (14th)  Disinfectants.  (15th)  Yes,  especially  cherries,  etc.  (16th)  Generally  in  the 
river.  (17th)  41  days — ascent,  15;  apogee,  10;  descent,  16.  (18th)  After  a  storm.  (19th)  Yes. 
(20th)  76  attacks — 30  males,  46  females.  (21st)  39  deaths — 15  males,  24  females.  (22d)  Un- 
known. 

Burhaguena,  1,253  inhabitants. — (1st  answer.)  From  July  9th  to  August  17th.  (2d) 
Unknown.  (3d)  Very  bad.  (4th)  Everything  wanting.  (5th)  Natural  springs  in  calcareous 
soil,  and  from  river  Logica.  (6th)  From  the  river.  (7th)  Granite  and  limestone;  no  marshes 
nor  fevers.  (8th)  Within  the  village.  (9th)  Iron.  (10th)  In  1865  more.  (11th)  On  the 
banks  of  the  Giloca.  (12th)  The  most  elevated  suffered  most.  (13th)  Highway  and  neigh- 
boring roads.  (14th)  Disinfectants:  carbolic  acid;  chloride  of  lime.  (15th)  Considerable 
abuse  of  fruits  and  vegetables.  (16th)  In  the  river.  (17th)  39  days — ascent,  20;  apogee,  6; 
descent,  13.  (18th)  With  atmospheric  changes.  (19th)  Yes.  (20th)  102  attacks — 51  males, 
51  females.  (21st)  31  deaths— 12  males,  19  females.  (22d)  All  in  the  lower;  majority  to  the 
south. 

Peralejos,  345  inhabitants. — (1st  answer. )  From  July  9th  to  August  17th.  (2d)  Imported  by 
persons.  (3d)  Good.  (4th)  There  is  none;  excrement  removed  to  a  certain  place  for  its  col- 
lection; cleaning  by  the  inhabitants.  (5th)  From  the  river.  (6th)  No.  (7th)  Clay,  subsoil 
rocky;  no  marshes  nor  frequent  fevers.  (8th)  At  1  kilometer.  (9th)  From  the  river  Alfam- 
bra.  (10th)  The  foi^mer  less.  (11th)  Upon  the  banks  of  the  river  Alfambra.  (12th)  Equally, 
(13tli)  By  land.  (14th)  Hygiene;  disinfectants;  fumigations.  (15th)  Ordinarily.  (16th) 
Washing  in  the  houses.  (17th)  39  days — ascent,  10;  apogee,  10;  descent,  19.  (18th)  No. 
(19th)  No.  (20th)  36  attacks— 14  males,  22  females.  (21st)  14  deaths — 5  males,  9  females. 
(22d)  Generally  in  the  lower;  31  in  the  upper;  equally  as  respect  to  winds.  (23d)  There  are 
none.    (24th)  No. 

Valbona,  805  inhabitants.— {1st  answer.)  From  the  11th  of  July  to  the  4th  of  September. 
(2d)  UnknoAvn.  (3d)  First  ordinary;  second  bad.  (4th)  There  is  none;  the  excrement  depos- 
ited in  the  courts;  cleaning  by  the  municipality.  (5th)  From  the  river  Torniche;  contains 
lime.  (6th)  No.  (7th)  Sandy;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  There  is 
none.  (10th)  Equally.  (11th)  To  the  left  of  the  river  Torniche.  (12th)  More  in  the  higher 
part.  (13th)  By  land.  (14th)  Cordons,  lazarettos,  and  disinfectants. »  (15th)  No.  (16th)  In 
the  river,  outside  houses.  (17th)  54  days — ascent,  33;  apogee,  12;'  descent,  7.  (18th)  No. 
(19th)  No.  (20th)  133  attacks— 46  males,  87  females.  (21st)  42  deaths— 15  males,  27  females. 
(22d)  Houses  only  one  story. 

Castejon,  483  inhabitants. — (1st  answer.)  From  July  12th  to  August  28th.  (2d)  By  persons 
and  effects  from  infected  places.  (3d)  Both  very  bad.  (4th)  Cleaning  at  the  charge  of  the  mu- 
nicipality. (5th)  Proceeded  from  water  procured  from  ponds  and  from  the  river  Martin;  it  is 
pleasant,  but  of  bad  quality.  (6th)  No.  (7th)  Clay;  limestone;  there  are  marshes;  very  fre- 
quent malarial  fevers.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th)  SufFered  less  in  the 
former  epidemics.  (11th)  Upon  the  river  Martin;  besides  the  village  is  traversed  by  a  stream 
which  carries  organic  and  putrifying  matter.  (12th)  The  part  near  this  stream  was  most 
affected.  (13th)  By  land.  (14th)  By  cordons  and  disinfectants.  (15th)  Abuse  of  fruits  and 
vegetables.  (16th)  In  rivers  and  houses.  (17th)  49  days — ascent,  23;  apogee,  12;  descent,  14. 
(18th)  No.  (19th)  Yes.  (20th)  37  attacks— 16  males,  21  females.  (21st)  25  deaths— 8  males, 
17  females.  (22d)  The  most  of  the  houses  have  only  one  story.  (23d)  There  are  none.  (24th) 
Bad  hygienic  conditions  during  the  epidemic. 
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Crivillen,  891  inhabitants. — (1st  answer.)  From  July  13th  to  December  3(1.  (2d)  Imported 
by  a  ijersoii  coming  from  an  infected  place.  (3d)  Ordinary;  nothing  noteworthy,  (ith)  There 
is  none;  cleaning  by  the  inhabitants.  (5th)  Good  spring  Av^ater,  containing  lime  and  magnesia. 
(Gth)  No.  (7th)  Sandy  and  clay;  no  marshes  nor  frequent  intermittent  fevers.  (8th)  At  nOO 
meters.  (9th)  Of  brick.  (10th)  This  time  less.  (11th)  Upon  a  river.  (12th)  Equally.  (13th) 
By  land.  (14th)  Both.  (15th)  Yes;  vegetables.  (lOth)  Washing  in  brook.  (17th)  07  days- 
ascent,  53;  apogee,  8;  descent,  6.  (18th)  No.  (19th)  Yes.  (20th)  142  attacks — 45  males.  97 
females.  (31st)  36  deaths — 8  males^  28  females.  (22d)  All  in  upper;  indifferently  to  the  south 
and  north.    (23d)  There  are  none.    (24th)  Nothing. 

Campos,  264  inhabitants. — (1st  answer. )  From  July  IGth  to  August  30th.  (2d)  Imported  by 
persons.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  Good  spring- 
water.  (6th)  No.  (7th)  Granite;  neither  marshes  nor  intermittent  fever.  (8th)  Near  the 
village.  (9th)  There  is  none.  (10th)  In  1855  less.  (11th)  At  the  foot  of  a  hill.  (12th)  In  the 
lower  part  in  the  proportion  of  4  to  100.  (13th)  By  roads.  (14th)  Disinfectants  when  the 
epideinic  occurred.  (15tli)  No.  (16th)  Washing  in  the  houses.  (17th)  45  days.  (18th)  Yes; 
there  were  more  attacks.  (19th)  Yes.  (20th)  41  attacks — 20  males,  21  females.  (21st)  10 
deaths — 6  males,  4  females.    (22d)  All  lower  and  to  the  east.    (23d)  There  are  none. 

Albalate  del  Arzobispo,  4,182  inhabitants. — (1st  answer.)  From  the  16th  of  July  to  the  18th 
of  August.  (2d)  Unknown;  appeared  in  a  sudden  manner  coincident  with  a  great  storm.  (2d) 
Miserable.  (4tli)  There  is  none;  cleaning  by  the  inhabitants;  the  excrement  goes  to  the  river. 
(5th)  Spring  and  river  water;  majority  use  the  river.  (Gth)  No.  (7th)  Clay  and  limestone; 
no  marshes;  malarial  fevers  frequent  in  spring  and  autumn.  (8th)  At  1  kilometer  to  the  east. 
(9th)  There  is  none.  (10th)  From  that  of  1834  they  have  decreased  to  the  present,  there  being- 
four  epidemics.  (11th)  Upon  the  shores  of  the  river  Martin  and  surrounded  by  canals.  (12th) 
Equally.  (13tli)  Very  bad  roads.  (14tli)  All  without  exception.  (15tli)  Much  abuse;  during 
the  epidemic  abstained.  (16th)  Washing  in  the  river;  it  is  a  custom  to  keep  the  soiled  clothing 
in  the  houses  for  a  Jong  time.  (17th)  33  days — ascent,  12;  apogee,  3:  descent,  18.  (18th)  No; 
the  greatest  mortality  occurred  during  the  dry  season;  it  came  during  a  great  tempest  and  a 
descent  occurred  after  a  heavy  rain.  (19th)  No.  (20th)  G94  attacks — 319  males,  375  females. 
(21st)  253  deaths — 114  males,  139  females.  (22d)  Equally  in  the  upper  and  lower.  (23d)  Post 
of  civil  guard  very  much  attacked.    (24th)  No  sort  of  hygiene. 

Calanda,  3,800  inhabitants. — (1st  answer.)  From  the  16th  of  Jtily  to  the  Gth  of  September. 
(2d)  Imported  by  persons  in  communication  with  an  infected  village.  (3d)  Good.  (4th)  There  is 
none;  no  one  charged  with  cleaning.  (5th)  Good  river  water.  (Gth)  No.  (7th)  Good;  no 
marshes  nor  fevers.  (8th)  At  1,500  meters.  (9th)  Of  brick.  (10th)  This  is  the  worst.  (11th) 
Near  the  rivers  Guadalope  and  Guadalopille.  (12th)  Began  in  the  quarters  near  the  river; 
afterwards  all  suffered  equally.  (13th)  Highways  and  neighboring  roads.  (14th)  Cordons  and 
lazarettos  badly  located,  and  disinfectants  badly  used.  (15th)  Yes,  but  abstained  during- the 
epidemic.  (IGth)  Customary  to  wash  in  the  river,  but  washing  is  done  in  the  houses  also. 
(17th)  52  days— ascent,  10;  apogee  6;  descent,  36.  (18th)  Yes;  slight  rainsc  oincided  with  the 
greatest  development.  (19th)  Yes.  (20th)  875  attacks— 370  males,  505  females.  (21st)  472 
deaths — 213  males,  259  females.  (22d)  All  in  the  upper  and  in  every  direction.  (23d)  There 
are  none. 

Fuentes  Claras,  959  inhabitants.— {Int  answer.)  From  the  IGth  of  July  to  the  29th  of  August, 
(2d)  Unknown.  (3d)  Bad.  (4th)  There  is  none;  excrement  to  special  j^laces;  cleaning  by  the 
inhabitants.  (5th)  Spring  and  river  water  good.  (Gth)  No.  (7th)  Clay  and  limestoiie;  there 
are  marshes,  but  no  fevers.  (8th)  At  GOO  meters.  (9th)  Thei^e  is  none.  (10th)  In  1834  it  was 
greater,  and  in  1855  and  1856  it  was  less.  (11th)  At  the  confluence  of  several  rivers.  (12th) 
20  per  cent,  more  in  the  higher  parts.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  No. 
(16th)  In  river.  (17th)  44  days— ascent,  12;  apogee,  6;  descent,  26.  (18th)  Yes.  (19th)  Yes. 
(20th)  62  attacks— 12  males,  50  females.    (21st)  16  deaths— 2  males,  14  females. 

La  Puebla  de  Hijar,  2,510  inhabitants.— {1st  answer.)  From  the  17th  of  July  to  the  19tli 
of  August.    (2d)  Unknown.    (3d)  First  good;  those  of  the  houses  of  the  first  persons  attacked 
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were  inferior.  (4th)  There  is  none;  the  municipality  orders  the  cleaning  of  the  yards  fre- 
quently. (5th)  Ordinary;  it  proceeds  from  filtration,  from  irrigated  fields,  and  from  rains. 
(6th)  No.  (7th)  Clay;  sulphate  of  lime;  intermittents.  (8th)  At  1,800  mete7-s.  (9th)  There 
is  none.  (10th)  Former  less,  so  far.  (11th)  On  irrigation  canals;  with  scarce  water.  (13th) 
Railway.  (14th)  Disinfectants.  (17th)  36  days.  (20th)  253  attacks— 137  males,  116  females. 
(21st)  59  deaths— 33  males,  26  females. 

Arino,  1,288  inliabitanfs. — (1st  answer.)  From  the  17th  of  July  to  the  30th  of  August. 
(2d)  Imported  hy  a  person.  (3d)  Both  miserable.  (4th)  There  is  none;  rains  do  the  cleaning. 
(5th)  From  the  rivers  Martin  and  Escurzo;  good  in  winter.  (6th)  No.  (7th)  Good.  (8th) 
Near  the  village.  (9th)  There  is  none.  (10th)  That  of  1855  same  as  the  others;  those  of  1864 
and  1865  less.  (11th)  On  the  banks  of  two  rivers.  (12th)  Equally.  (13th)  By  land.  (14th) 
Cordons  and  lazarettos  imtil  the  epidemic  began.  (15th)  Several  fruits;  ciicumbers  and 
tomatoes  during  the  epidemic.  (16th)  In  the  river ;  no  joublic  lavatories.  (17th)  44  days — 
ascent,  13  ;  apogee,  6  ;  descent,  25.  (18th)  Yes  ;  in  a  few  days  cholera  apjjeared.  (19th)  Yes. 
(20th)  296  attacks.  (21st)  90  deaths — 54  males,  36  females.  (22d)  Unknown.  (23d)  There  are 
none.    (24th)  Bad  hygienic  conditions  and  bad  food. 

Alcaniz,  7,336  inhabitants. — (1st  answer.)  From  the  17th  of  Jxily  to  the  5th  of  September. 
(2d)  Every  way,  for  importation  was  frequent.  (3d)  All  miserable.  (4th)  Only  two  in  streets; 
the  night  soil  is  turned  into  the  streets;  cleaning  by  the  municipality.  (5th)  River  and  fount- 
ain water,  good.  (6th)  Unknown.  (7th)  Clay  and  limestone;  there  are  marshes  and  fevers. 
(8th)  750  meters.  (9th)  There  is  none.  (10th)  This  village  has  always  been  invaded  ;  the 
former  less  intense.  (11th)  Upon  the  banks  of  the  Guadalope;  the  lower  part  near  the  river. 
(12th)  The  lower  suffered  three  times  less  than  the  upper.  (13th)  By  land.  (14th)  Cordons 
and  lazarettos.  (15th)  Yes.  (16tli)  In  public  lavatories,  in  the  river,  in  canals,  and  ordi- 
narily in  the  houses,  (17th)  50  days — ascent,  10;  apogee,  8;  descent,  32.  (18th)  No;  a  storm 
on  the  evening  before  the  day  when  the  cholera  began.  (19th)  No.  (20th)  745  attacks — 397 
males,  348  females.  (21st)  324  deaths — 136  males,  188  females.  (22d)  More  in  the  lower;  more 
to  the  south  than  to  the  north.  (23d)  The  prison  was  not  invaded.  (24th)  The  i^liysicians 
believe  the  infection  was  conveyed  by  river  water ;  also  by  other  means. 

Pancrudo,  423  inJiabitants. — (1st  answer.)  From  the  17th  of  July  to  the  11th  of  September. 
(2d)  Imported  by  a  person.  (3d)  Good.  (4th)  Thei"e  is  none;  the  rains  wash  away  the  filth 
on  account  of  a  considerable  declivity  of  the  ground.  '(5th)  Good  river  and  spring  water,  con- 
taining lime  and  magnesia.  (6th)  No.  (7th)  Sand,  granite,  and  day;  no  fevers.  (8th)  Within 
the  village.  (9th)  Of  brick.  (10th)  During  the  former  epidemic  there  were  two  cases,  (lltli) 
Upon  rivers  and  brooks.  (12th)  Equally.  (13th)  Highways  and  railways.  (14th)  Cordons 
and  disinfectants.  (15th)  No  consumption  of  fruits  or  vegetables.  (16th)  In  the  rivers  and 
in  brooks  (17th)  54  days — ascent,  20;  apogee,  16 ;  descent,  18.  (18th)  Yes.  (19th)  Yes. 
(20th)  63  attacks— 41  males,  22  females.  (21st)  39  deaths — 33  males,  6  females.  (22d).  In  the 
lower  26  ;  in  the  upper  37  ;  to  the  north  38  ;  to  the  south  26. 

Barrachina,  673  inhabitoMts. — (1st  answer.)  From  the  17th  of  July  to  the  6th  of  Septem- 
ber. (2d)  Irai">orted  by  a  person.  (3d)  Ordinary  ;  altogether  in  the  lower  quarters,  which  are 
extremely  damp.  (4th)  There  is  none.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Lime- 
stone ;  no  marshes  nor  fevers.  (8th)  400  meters.  (9tli)  There  is  none.  (10th)  In  1855  less 
invasions  and  more  deaths  than  in  this.  (11th)  Upon  a  small  river.  (12th)  Equally.  (13th) 
By  land.  (14th)  No  hygienic  measures.  (15th)  No.  (16tli)  In  the  river  and  in  the  houses. 
(17th)  51  days— ascent,  19;  apogee,  10;  descent,  22.  (18th)  No.  (19th)  No.  (20th)  104 
attacks — 38  males,  66  females.  (21st)  14  deaths— 6  males,  8  females.  (22d)  Almost  all  in  the 
upper ;  the  same  to  the  north  as  to  the  south.    (23d)  There  are  none. 

Samper'  de  Calanda,  2,673  inhabitants. — (1st  answer)  From  the  18th  of  July  to  the  27tli  of 
August.  (2d)  Imported  by  persons  and  effects.  (3d)  Good  ;  the  highest  part.  (4th)  There  is 
none  ;  excrement  in  court-yards  ;  the  miinicipality  clean.  (5th)  Rains  collected  in  the  reser- 
voirs ;  also  from  the  river  Martin.  (6th)  Yes.  (7th)  Clay  and  limestone;  no  marshes;  fever  in 
autumn.  (8th)  At  500  meters.  (9th)  There  is  none.   (10th)  Mortality  same  as  in  former.  (11th) 
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At  300  meters  from  the  river  Martin.  (12tli)  Equally,  (loth)  Neighboring  roads,  (lith)  Cor- 
dons and  disinfectants.  (15th)  Immoderately,  (IGth)  In  public  lavatories ;  in  the  river  and 
in  the  houses.  (17th)  40  days — ascent,  8;  apogee,  20;  descent,  12.  (18th)  No.  (19th)  Yes. 
(20th)  432  attacks— 202  males,  230  females.  (21st)  104  deaths— G(3  males,  38  females.  (22d) 
Majority  in  the  upper  ;  more  to  the  south  than  to  the  north.  (23d)  Five  or  six  in  the  post  of 
the  civil  guard.    (24th)  Total  absence  of  hygiene. 

Mimiesa,  1,163  mhabitants. — (1st  answer.)  From  the  18th  of  July  to  the  10th  of  September. 
(2d)  By  persons  from  infected  places.  (3d)  The  first  ordinary ;  the  second  bad.  (4th)  There 
is  none  ;  excrement  in  court-yards  for  manure  ;  the  inhabitants  clean.  (5tli)  Fountain  water 
brought  1^  kilometers ;  good  and  hard.  (0th)  Those  who  used  other  water.  (7th)  Sandy ; 
at  50  meters,  a  meadow  and  a  pool  filled  with  rain  water  which  stagnates ;  no  fevers. 
(8th)  At  300  meters.  (9th)  Of  brick.  (10th)  Less  than  the  fornier.  (11th)  On  the  side  of  a 
pool,  Riquero.  (12th)  Most  next  to  the  pool.  (13th)  Neighboring  roads.  (14th)  Coi'dons  and 
some  disinfectants.  (15th)  Abuse  of  fruits  and  vegetables.  (IGtli)  In  public  lavatories  and  in 
basins  within  the  village  ;  by  each  inhabitaiit.  (17th)  55  days — ascent,  10;  apogee,  30;  descent, 
15.  (18th)  Yes;  descent  24  hours  after  rains  and  storms.  (19th)  No.  (20th)  400  attacks — 192 
males,  214  females.  (21st)  04  deaths — 37  males,  27  females.  (22d)  The  houses  of  the  village  are 
low.    (23d)  In  the  post  of  the  civil  guard  double  mortality  in  proportion  to  that  of  the  town. 

Hijdr,  3,191  inhabitants. — (1st  answer.)  From  the  18tli  of  July  to  the  lOtli  of  August. 
(2d)  Unknown ;  on  the  same  day  the  epidemic  occurred  in  the  majority  of  the  villages  on  the 
banks  of  the  river  Martin.  (3d)  Good.  (4th)  There  is  none ;  night  soil  emptied  into  the 
canal;  the  mimicipality  cleans.  (5th)  From  the  river  Martin  ;  good.  (0th)  No.  (7th)  Lime- 
stone; no  marshes  nor  fevers.  (8th)  At  one  kilometer.  (9th)  There  is  none.  (lOtli)  Former 
less  ;  unknown.  (11th)  Upon  the  banks  of  the  river  Martin.  (12th)  The  higher  part  suffered 
most.  (13th)  Highway;  1  kilometer  distant  from  the  railway.  (14th)  Disinfectants;  the 
laza  'etto  near  the  village  for  the  sick.  (15tli)  Much.  (16th)  Washing  only  in  the  river. 
(17th)  29  days — ascent,  9;  apogee,  10;  descent,  10.  (18th)  Began  with  a  storm  and  ended  with 
another.  (19th)  Yes.  (20th)  370  attacks— 168  males,  208  females.  (21st)  135  deatlis— 71 
males,  64  females.    (22d)  Equally.    (23d)  No  attack  in  the  prison. 

Estercuel,  986  iiiliabifanfs. — (1st  answer.)  From  the  18th  of  July  to  the  6th  of  September. 
(2d)  Imported  by  a  woman.  (3d)  Ordinary.  (4th)  There  is  none;  the  inhabitants  and  the  rain 
clean.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Sand  and  clay;  no  marshes  nor  fevers. 
(8th)  At  500  meters.  (9th)  There  is  none.  (10th)  This  tiine  greater  than  the  former.  (11th)  At 
100  meters.  (12th)  Double  near  the  river.  (13th)  By  land.  (14th)  Everything  done  imper- 
fectly. (15tli)  Yes;  abuse  of  salads  and  cucumbers.  (16th)  In  the  river.  (17th)  51  days — 
ascent,  6;  apogee,  33;  descent,  12.  (18th)  No.  (19th)  No.  (20th)  188  attacks— 00  males,  128 
females.    (21st)  8G  deaths — 40  males,  40  females.    (22d)  No  difference.    (23d)  There  are  none. 

Castelserds,  1,923  inhabitants.— {1st  answer.)  From  the  18th  of  July  to  the  19tli  of  August. 
(2d)  Supposed  by  water  of  the  river  Guadalope.  (3d)  Both  bad.  (4th)  A  sewer ;  night  soil 
into  the  court-yards,  (otli)  From  the  river  and  a  fountain ;  good.  (6th)  Suspected.  (7th) 
Sandy  and  clay  ;  no  marshes;  there  are  ponds  containing  vegetable  matter  in  a  state  of  i)utri- 
f action.  (8th)  At  1 20  meters,  (9th)  Of  brick.  (10th)  All  the  former  together  did  not  equal 
the  force  of  this.  (11th)  At  the  confluence  of  two  rivers.  (12th)  Equally.  (13th)  Neigh- 
boring roads.  (14th)  Disinfectants  and  prohibition  of  river  water.  (15th)  Much.  (16th)  In 
the  rivers.  (17tli)  33  days — ascent,  7;  apoge-',  3;  descent,  23.  (18th)  Yes;  began  after  a  hurri- 
cane. (19th)  No.  (20th)  584  attacks— 265  males,  319  females.  (21st)  254  deaths— 105  males,  149 
females.  (22d)  Equally.  (23d)  There  are  none.  (24th)  The  epidemic  increased  with  rise  in 
the  level  of  the  well  water,  and  fell  with  the  fall  of  the  same  ;  excessive  humidity. 

La  Ginebrosa,  1,083  inhab itants. ~{lst  answer.)  From  the  19th  of  July  to  the  2d  of  Sep- 
tember. (2d)  Unknown.  (3d)  Both  bad.  (4th)  No  sanitary  board;  inhabitants  are  required 
to  carry  the  night  soil  1,300  meters  away.  (5th)  Good  springs.  (0th)  No.  (7th)  Good  clay 
and  limestone;  no  marshes  nor  fevers.  (8th)  1,000  meters.  (9th)  None.  (10th)  Yes.  filth) 
Upon  a  hill.  (13th)  By  land.  (14th)  All.  (loth)  No.  (16th)  In  public  lavatories;  also  in 
houses.     (17th)  56  days— ascent,  18;  apogee,  15;  descent,  12.    (18th)  No.    (19th)  Yes.  (20th) 
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128  attacks — 65  males,  63  females.  (21st)  47  deaths — 21  males,  26  females.  (22d)  In  the  sur- 
rounding orchards,  7;  in  the  village,  121;  all  in  the  upper  stories.    (23d)  There  are  none. 

Oliete,  1,884  inhabitants. — (1st  answer.)  From  the  19th  of  July  to  the  8th  of  September.  (2d) 
Unknown.  (3d)  Ordinary.  (4tli)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  Spring  and 
river  water;  good,  pleasant;  containing  magnesia.  (6th)  No.  (7th)  Clay;  limestone.  (8th)  110 
meters.  (9th)  There  is  none.  (10th)  Equally.  (11th)  Ponds  and  river  Martin.  (12th) 
Equally.  (13th)  By  land.  (14th)  Disinfectants,  (loth)  Abuse  of  cucumbers,  tomatoes,  and 
vegetables.  (16th)  In  the  river.  (17th)  51  days — ascent,  20;  apogee,  15;  descent,  16.  (18th) 
Yes;  the  same.  (19th)  No.  (20th)  557  attacks— 219  males,  338  females.  (21st)  182  deaths— 
85  males,  97  females.  (23d)  In  the  post  of  the  civil  guard,  where  there  were  35  persons,  there 
were  7  attacks  and  2  deaths. 

Villastar,  712  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  19th  of  August. 
(2d)  Suspected  by  water  of  the  canal  from  the  Guadalaviar.  (3d)  Both  bad.  (4th)  There  is 
none;  the  night  soil  is  carried  to  the  fields  hj  laborers  or  transported  by  the  municijjality. 
(5th)  Springs  and  canals;  good.  (6th)  No.  (7th)  Clay;  there  are  marshes  and  frequent  fevers 
in  spring  and  autumn.  (8th)  At  800  meters.  (9th)  There  is  none.  (10th)  This  time  much 
more.  (11th)  Upon  two  rivers.  (12th)  Indifferently.  (13th)  By  land.  (14th)  Cordons  and 
disinfectants.  (15th)  Abuse  of  vegetables;  but  little  fruit.  (16th)  In  the  rivers.  (17th)  28 
days — ascent,  12;  apogee,  9;  descent,  7.  (18th)  Yes;  mortality  greater.  (19th)  No.  (20th) 
209  attacks— 106  males,  103  females.  (21st)  73  deaths — 33  males,  40  females.  (22d)  In  the 
lower  stories,  40;  in  the  upper,  33;  to  the  north  and  south  equally.  (23d)  There  are  none. 
(24th)  Infected  rivers  near  the  village. 

Vinaceite,  481  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  18th  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  Ordinary.  (4th)  There  is  none;  cleaning  by  the 
municipality.  (5th)  From  the  river.  (6th)  From  the  river.  (7th)  Clay;  fevers  in  spring; 
on  a  river.  (8th)  150  meters.  (9th)  There  is  none.  (10th)  Much  less  this  time.  (11th) 
Upon  a  river.  (12th)  Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits 
and  vegetables.  (16th)  In  the  river.  (17th)  25  days — ascent,  12;  apogee,  6;  descent,  7.  (18th) 
Yes.  (19th)  Yes.  (20th)  46  attacks— 18  males,  28  females.  (21st)  18  deaths— 7  males,  11  fe- 
males.   (22d)  All  in  the  lower;  majority  to  the  north. 

Belmonte,  936  inhabitants. — (1st  answer.)  From  the  21st  of  Jiily  to  the  2d  of  September. 
(2d)  Imported  by  p.ersons.  (3d)  Bad.  (4th)  There  is  none;  the  rains  do  the  cleaning;  no 
public  service.  (5th)  Good  spring  water,  containing  lime  and  magnesia.  (6th)  No.  (7th) 
Sand,  clay;  no  marshes  nor  fevers.  (8th)  At  250  meters.  (9th)  Pipes  of  olive  and  elm  wood. 
(10th)  The  epidemic  of  1855  was  less;  in  the  last  there  was  no  cholera;  attributed  to  isolation. 
(11th)  At  the  confluence  of  several  streams.  (12th)  Equally.  (13tli)  By  land.  (14th)  Cordons, 
lazarettos  and  disinfectants,  but  in  small  amount.  (15th)  Much.  (16th)  In  public  lavatories; 
generally  in  houses.  (17th)  43  days — ascent,  16;  apogee,  14;  descent,  13.  (J 8th)  No.  (19th) 
Yes.  (20th)  205  attacks — 101  males,  104  females.  (21st)  49  deaths — 23  males,  26  females. 
(22d)  There  are  no  upper  stories;  indifferently  to  the  north  and  south.  (23d)  In  the  post  of 
the  civil  guard  there  were  5  attacks.  (24th)  During  the  ascent  200  persons  emigrated,  and  not 
one  of  these  was  attacked;  choleraic  diarrhoea  was  more  frequent  than  malarial. 

La  Cuba,  453  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  19th  of  Sei^tember. 
(2d)  Imported  by  persons.  (3d)  The  rain  Avater  descends  from  the  cemetery  to  the  village. 
(4th)  There  is  none;  the  inhabitants  and  the  municipality  clean.  (5th)  Good  spring  and  well 
water.  (6th)  Unknown.  (7th)  In  a  hollow  surrounded  by  mountains;  no  marshes  nor  fevers. 
(8th)  Adjoining  the  town.  (9th)  There  is  none.  (10th)  The  former  less  severe.  (11th)  At 
the  confluence  of  two  streams.  (12th)  The  lower  part  less  affected.  (13th)  By  land.  (14th) 
All;  good  alimentary  regimen.  (15th)  Entire  abstention.  (16th)  In  the  public  lavatories; 
•  during  the  cholera,  in  the  river  and  in  houses.  (17th)  57  days — ascent,  17;  apogee,  30;  descent, 
10.  (18th)  Yes;  with  evident  increase  of  attacks  and  deaths.  (19th)  Yes;  in  general.  (20th) 
70  attacks — 27  males,  43  females.  (21st)  26  deaths— 10  males,  16  females,  (22d)  All  in  upper 
and  to  the  south.    (23d)  There  are  none. 
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3Ias  dp  las  Mafas,  2,043  inhabitants. — (1st  answer.)  From  the  24th  of  Jiily  to  tlie  1st  oi! 
September.  (2d)  Imported  by  persons,  (od)  Good.  (4th)  There  is  none;  cleaning  liy  the 
municipality.  (5th)  From  the  river  and  springs;  good.  ((Jth)  No.  (7th)  Granite,  clay;  fovoi-s 
'not  frequent.  (Stli)  At  300  meters.  (Dtli)  There  is  none;  water  brought  by  canals.  (Kiili) 
The  epidemic  of  1885  was  a  third  less  severe.  (11th)  The  upper  part  of  the  village  is  sur- 
rounded by  canals;  at  300  meters  from  the  river.  (12th)  Equally.  (13th)  Highways.  (14th) 
All.  (15th)  Much;  frequent  colics.  (lOth)  In  public  lavatories;  canals  of  running  water. 
(17th)  3  days— ascent,  39;  apogee,  12;  descent,  24.  (18th)  Yes;  evidently.  (19th)  Yes.  (20th) 
5G4  attacks— 240  males,  324  females.  (21st)  117  deaths— 47  males,  70  females.  (22d)  In  the 
lower,  50;  in  the  upper,  514;  to  the  north,  204;  to  the  south,  3G0.  (23d)  There  are  none.  (24th) 
Hygiene  is  ordinary,  and  there  is  bad  food. 

Camarillas,  860  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  2Gth  of  August. 
(2d)  Imported  by  persons.  (3d)  Good;  that  of  the  most  ordinary.  (4th)  There  is  none;  in- 
habitants clean  their  dung  yards.  (5th)  Good  spring  water.  (Gth)  Unknown.  (7th)  Granite; 
no  marshes  nor  intermittent  fevers.  (8th)  Near  the  village.  (9th)  Of  brick.  (10th)  That  of 
1835  greater.  (11th)  Near  a  dry  river.  (12th)  The  part  near  the  river  was  one-half  more  at- 
tacked. (13th)  Highways.  (14th)  All.  (15th)  No.  (16th)  In  the  river  and  in  houses.  (17th) 
31  days — apogee  at  the  commencement  and  at  the  end.  (18th)  No.  (19tli)  Yes.  (20th)  9  at- 
tacks— 2  males,  7  females.  (21st)  8  deaths — 2  males,  G  females.  (22d)  In  the  upper  equally; 
in  all  directions.  (23d)  There  are  none.  (24th)  Slight;  force  of  the  cholera  was  attributed  to 
good  diet. 

CasteUote,  2,412  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  31st  of  August. 
(2d)  Unknown.  (3d)  Good.  (4th)  There  is  none  ;  no  one  charged  with  cleaning.  (5th) 
Springs;  medium  quality.  (Gth)  No.  (7th)  Limestone;  calcareous;  no  mai'shes  ;  very  few 
fevers.  (8th)  At  1,000  meters.  (9th)  There  is  none.  (10th)  Former  was  greater.  (11th) 
Village  not  near  a  river  or  stream.  (13th)  Highway.  (14th)  All.  (loth)  No.  (16th)  In 
public  lavatories ;  during  the  cholera  washed  in  the  river  and  in  pools.  (17th)  37  days — 
descent  little  by  little.  (18th)  No.  (19th)  Yes.  (20th)  140  attacks— 80  men  and  women,  60 
children.  (21st)  61  deaths— 37  men,  14  women,  10  children.  (22d)  There  are  none.  (23d) 
There  are  none. 

Alobras,  489  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  27tli  of  August. 
(2d)  Unknown.  (3d)  Good.  (4th)  There  is  none  ;  inhabitants  clean.  (5tli)  Springs  good, 
containing  lime  and  magnesia.  (6th)  No.  (7th)  Clay  and  limestone ;  surrounded  by  marshes  ; 
no  fevers  in  the  locality.  (8th)  At  300  meters.  (9th)  There  is  none.  (10th)  That  of  1855  was 
greater.  (11th)  Upon  two  little  streams.  (12th)  Equally.  (13th)  Highway.  (14th)  All. 
(15th)  No;  for  there  are  no  fruits.  (16th)  In  the  streams.  (17tli)  32  days — ascent,  11; 
apogee,  16;  descent,  5.  (18th)  No.  (19th)  Yes.  (20th)  25  attacks — 10  males,  15  females. 
(21st)  16  deaths — 4  males,  12  females.  (22d)  Equally  in  upper  and  lower;  15  to  the  north,  10 
to  the  south.    (23d)  There  are  none. 

Foz  Calanda,  831  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  22d  of  Sep- 
tember. (2d)  Imported  by  persons.  (3d)  First  good ;  second  bad.  (4th)  There  is  none  ; 
cleaning  by  the  municipality.  (5th)  Springs ;  good,  containing  carbonate  of  soda.  (Gth) 
No.  (7th)  Subsoil  calcareous  ;  no  marshes  nor  fevers.  (8th)  At  2  kilometers.  (9th)  There 
is  none.  (10th)  About  the  same.  (11th)  Upon  a  brook.  (12th)  In  part  removed  from  the 
river.  (13th)  Neighboring  roads.  (14th)  All.  (loth)  No  cause;  there  are  none.  (16th)  In 
public  lavatories  ;  in  springs  and  houses.  (17th)  59  days— ascent,  23  ;  apogee,  7;  descent,  29. 
(18th)  No.  (19th)  No.  (20th)  101  attacks— 31  males,  70  females.  (21st)  51  deaths.  (22d)  The 
majority  in  upper  and  to  the  south.    (23d)  There  are  none. 

Bello,  906  inhabitants.— {iHt  answer.)  From  the  26th  of  July  to  the  27th  of  August.  (2d) 
Imported  by  persons.  (3d)  Bad  ;  the  village  at  1  kilometer  from  Lake  Gallocanda  ;  provluctive 
of  intermittent  fevers ;  the  houses  bad.  (4th)  There  is  none  ;  no  one  charged  with  cleaning. 
(5th)  Wells  ;  medium  quality.  (6th)  No.  (7th)  Calcareous,  subsoil  clay ;  fevers  frequent 
in  spring  and  autumn.  (8th)  At  464  meters.  (9th)  No.  (10th)  The  former  were  less  severe. 
(11th)  In  a  plain  without  trees,    (12th)  Began  in  the  part  near  the  lake.    (13th)  Highway. 
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(14th)  Nothing.  (15th)  Little  abuse.  (16th)  In  the  houses.  (17th)  32  days— ascent,  12 ; 
apogee,  8  ;  descent,  12.  (18th)  No.  (19th)  Yes.  (20th)  321  attacks— 143  males,  178  females. 
(21st)  77  deaths— 32  males,  45  females.  (22d)  Equally;  to  the  north,132;  to  the  south,  89; 
to  the  east,  37  ;  to  the  west,  73.    (23d)  There  are  none.  ' 

Villalha  Alia,  280  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  2d  of  Sep- 
tember. (2d)  Imported  by  persons.  (3d)  Ordinary ;  in  general.  (4th)  There  is  none  ;  pub- 
lic cleaning  wanting.  (5th)  Good  sirring  and  river  water.  (6th)  From  the  river.  (7th) 
Clay ;  TLO  marshes  nor  fevers.  (8tli)  Near  the  village.  (9th)  No;  there  is  a  natural  canal. 
(10th)  The  anterior  less  benign,  (lltli)  Near  the  river  and  surrounded  by  brooks.  (12th) 
Mure  in  the  center  of  the  town.  (13th)  Neighboring  roads.  (14th)  Cordons,  disinfectants. 
(15th)  No.  (16th)  In  the  streams  and  rivers  ;  washing  in  the  houses  also.,  (17th)  38  days — 
ascent,  7 ;  apogee,  3  ;  descent,  28.  (18tli)  Rains  and  winds  two  days.  (19tli)  Yes.  (20tli)  11 
attacks — 5  males,  6  females.  (21st)  7  deaths — 3  males,  4  females.  (22d)  in  the  upper,  8 ;  the 
remainder  in  the  lower  :  to  the  south,  7 ;  to  the  north,  4.  (23d)  No.  (24th)  The  soil  is  very 
moist ;  there  is  a  tendency  to  typhoid. 

Alfamhra,  1,318  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  1st  of  September. 
(2d)  By  persons.  (3d)  Houses  of  the  first  attack  bad  ;  ordinary  and  general.  (4th)  There  is 
none  ;  cleaning  by  individuals.  (5th)  Good  river  water.  (6th)  No.  (7th)  Clayey ;  no  marshes. 
(8th)  At  400  meters.  (9th)  No;  there  are  uncovered  canals.  (10th)  The  former  were  greater. 
(11th)  Near  the  river.  (12th)  Greater  near  the  river.  (13th)  Highways.  (14tli)  Both.  (15) 
Abuse  of  vegetables.  (16th)  No  public  lavatories  in  the  village.  (17th)  35  days — ascent,  13; 
apogee,  15;  descent,  7.  (18th)  No.  (19th)  No.  (20th)  103  attacks— 43  males,  60  fem'ales. 
(21st)  32  deaths — 11  males,  21  females.  (22d)  In  the  lower,  80  ;  in  the  upper,  23  ;  to  the  north, 
30 ;  to  the  south,  73.    (23d)  In  the  post  of  the  civil  guards,  4  attacks  and  2  deaths. 

ATbarracin,  2,134  inhabitants. — (ist  answer.)  From  the  27th  of  July  to  the  29th  of  August. 
(2d)  Imported  by  persons.  (3d)  Ordinary;  small  and  little  ventilation.  (4th)  There  is  none  ; 
no  public  cleaning.  (5th)  River  and  spring  water  ;  good,  containing  lime.  (6th)  Yes;  by  use 
of  the  river  water  below  Torres,  an  infected  point,  for  in  tliis  river  the  clothing  of  that  village 
was  washed.  (7th)  Calcareous  ;  no  marshes  or  fevers.  (8th)  At  200  meters.  (9th)  A  short 
trench  of  brick.  (lOtli)  In  1855  greater  ;  in  1865  there  was  none — attributed  to  isolation  ;  in 
1855  not  known  what  measures  were  taken  to  prevent  it.  (11th)  Upon  a  rock  surrounded  by 
the  river  at  Guadalaviar.  (12th)  None  near  the  river  ;  only  in  the  center  of  the  village  ;  less 
in  the  high  part  of  the  village.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  Abstention 
during  the  epidemic.  (16th)  In  the  river  and  in  the  lavatories  ;  during  the  epidemic  the  cloth- 
ing of  the  sick  was  washed  in  the  river  ;  the  rest  of  the  clothing  was  washed  in  the  fountains. 
(17tli)  33  days — ascent,  7;  apogee,  5:  descent,  21.  (18th)  No;  coincided  with  the  greatest 
heat.  (19th)  Yes.  (20th)  17  attacks — 6  males,  11  females.  (21st)  5  deaths — 3  males,  2  females. 
(22d)  In  the  lower,  5  ;  in  the  upper,  12.  (23d)  No  attacks  in  the  prison  nor  in  the  post  of  the 
civil  guards. 

Parras  de  Castellote,  1,210  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  5th  of 
September.  (2d)  Imported  by  pei'sons.  (3d)  Both  good.  (4th)  Open  sewers ;  cleaning  by 
the  municipality.  (5th)  Good,  containing  lime.  (6th)  No.  (7th)  Sandy  and  limestone ;  no 
marshes  nor  intermittent  fevers.  (8th)  At  600  meters.  (9th)  Of  brick.  (10th)  That  of  1855 
was  greater  ;  not  known  why.  (11th)  Upon  two  ravines.  (12th)  Equally.  (13th)  Neighbor- 
ing roads.  (]4th)  All;  disinfectants  in  small  quantities.  (15th)  No.  (16th)  No  lavatories. 
(17th)  39  days — ascent,  10  ;  apogee,  9  ;  descent,  20.  (18th)  No  rain,  but  there  were  fogs.  (20th) 
Unknown.  (21st)  81  attacks — 43  males,  38  females.  (22d)  Not  known.  (23d)  There  are 
none. 

Vallarquemado,  865  inhabitants. — (1st  answer.)Fi;omthe29thof  June  to  the  2Cth  of  August. 
(2d)  Imported  by  persons.  (3d)  Good  ;  meadows  overflown  in  winter.  (4th)  There  is  none  ; 
cleaning  by  the  inhabitants.  (5th)  Good,  river  water.  (6th)  No.  (7th)  Clayey  and  sandy  ; 
in  rainy  years  there  are  marshes,  and  fevers  in  the  summer  and  autumn.  (8th)  At  1  kilometer. 
(9th)  There  is  none.  (10th)  Equally.  (Uth)  On  the  plain  ;  the  river  Cellato  the  west.  (12th) 
The  part  near  the  river  26  per  cent.  more.    QSth"!  By  river  and  highway.    (14th)  All.  (15th) 
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No.  (16th)  In  a  canal  and  in  the  houses.  (17th)  27  days — ascent,  3  ;  apof^ee,  8  ;  descent,  16. 
(18th)  Yes.  (19th)  Yes.  (20th)  101  attacks— 51  males,  50  females.  (21st)  ;J1  deaths— 14  males, 
17  females.  (22d)  In  the  lower,  90  ;  in  the  tipper,  11  ;  to  the  south,  62  ;  to  the  north,  20.  (23d) 
In  the  post  of  the  civil  guard  there  were  a  few  cases. 

Berriente,  2,069  inhabitants: — (1st  answer.)  From  tiio  29tli  of  July  to  the  12tli  of  September. 
(3d)  By  persons  from  infected  places.  (3d)  The  first  ordinary  ;  the  second  very  bad.  (4th) 
There  is  none  ;  cleaning  by  the  inhabitants.  (5th)  Sj)rings  good  and  hard;  containing  mag- 
nesia, ((itli)  No.  (7th)  Sandy  ;  no  marshes  nor  fevers.  (Sth)  At  100  meters.  (9th)  There  is 
none.  (10th)  Less  this  time.  (13th)  Highways.  (14tli)  Cordons  before  the  epidemic.  (15th) 
No.  (16th)  In  a  spring  by  each  family.  (17th)  45  days — ascent,  15  ;  apogee,  10  ;  descent,  20. 
(18th)  Changed  with  cold.  (19th)  No.  (20th)  277  attacks— 120  males,  157  females.  (21st) 
46  deaths — 15  males,  31  females.    (22d)  Always  one  story. 

Navarrete,  507  inhahitants. — (1st  ansAver)  From  the  1st  to  the  30th  of  August.  (2d)  Im- 
ported by  persons  and  effects.  (3d)  The  village  good  ;  the  houses  ordinary.  (4tli)  There  is 
none ;  cleaning  by  the  inhabitants  who  please.  (5th)  Good  spring  water.  (6tli)  Not  known  ; 
supposed  none.  (7th)  Sand  and  gravel ;  no  fevers.  (Sth)  At  900  meters  ;  traversed  by  the 
river.  (9th)  Of  brick,  short.  (10th)  There  was  no  cholera  ;  supposed  due  to  isolation,  (lltli) 
At  300  meters  from  the  river.  (12th)  Ecpially.  (13th)  Neighboring  roads.  (14th)  Cordons  and 
disinfectants.  (15th)  Little  ;  salads  and  peppers.  (16th)  In  the  houses  and  in  the  public  lav- 
atories ;  during  the  epidemic  in  the  river.  (17th)  30  days — ascent,  10  ;  apogee,  10  ;  descent,  10. 
(18th)  With  a  storm  which  lasted  two  or  three  days.  (19th)  Yes.  (20th)  45  attacks — 15  males, 
30  females.    (21st)  15  deaths — 5  males,  10  females.    (22d)  Equally.    (23d)  There  are  none. 

Bddenas,  498  inhahitants. — (1st  answer.)  From  the  2d  to  the  31st  of  August.  (2d)  Im- 
ported by  persons.  (3d)  Ordinary.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants.  (5th) 
Good  spring  water.  (0th)  No.  (7th)  Good  ;  clayey  ;  no  marshes  nor  fevers.  (9tli)  Of  brick. 
(10th)  Less  than  this.  (11th)  Upon  the  banks  of  two  streams.  (12th)  Equally.  (13th)  By  land. 
(14th)  All.  (15th)  No.  (16th)  In  running  water  beyond  the  village.  (17th)  29  days— as- 
cent, 12  ;  apogee,  7  ;  descent,  10.  '  (18th)  Yes  ;  maximum  mortality  with  storm.  (19th)  Yes. 
(20th)  81  attacks.  (21st)  18  deaths.  (22d)  In  the  lower,  51 ;  in  the  upper,  30  ;  all  to  the  north. 
(23d)  There  are  none. 

Sarrion,  2,477  inhahitants. — (1st  answer.)  Some  isolated  cases  from  the  24th  of  June,  but 
the  epidemic  did  not  begin  until  the  2d  of  Aixgust.  (2d)  Imported  by  persons  from  infected 
places.  (3d)  First  good  ;  second  dirty.  (4th)  There  is  none ;  cleaning  by  the  inhabitants. 
(5th)  Fountain  water  from  springs,  good  and  somewhat  hard ;  agreeable.  (6th)  Houses 
which  used  a  fountain  surrounded  by  pools  from  April  to  May.  (7th)  Clay  and  limestone 
predominant ;  no  marshes  nor  fevers.  (Sth)  At  1  kilometer.  (9th)  There  is  none.  (10th)  In 
1855  less.  (11th)  No;  upon  a  solid  rock.  (12th)  In  the  part  near  the  fotmtain.  (13th)  High- 
ways. (14th)  All.  (15th)  No.  (16th)  In  public  lavatories  ;  each  house  its  own.  (17th)  40 
days — ascent,  14;  apogee,  12;  descent,  14.  (ISth)  There  wei-e  fogs.  (19th)  Yes.  (20th)  305 
attacks — 145  males,  160  females.  (21st)  124  deaths — 51  males,  73  females.  (22d)  All  in  the 
lower,  and  more  to  the  south.  (23d)  In  the  post  of  the  civil  guard — 4  attacks  and  2  deaths  ; 
the  force  numbered  11. 

Mazaleon,  1,12'^  inhabitants. — (1st  answer.)  From  the  2d  of  August  to  the  2d  of  September. 
(2d)  Unknown.  (3d)  Both  good.  (4th)  There  is  none  :  cleaning  by  the  municipality  ;  excre- 
ment in  the  court-yards,  (otli)  Good,  river  water.  (6th)  No.  (7th)  Clayey  ;  no  marshes  ; 
fevers  frequent  in  winter.  (Sth)  At  100  meters.  (9tli)  There  is  none.  (10th)  The  former 
less  intense.  (11th)  Upon  a  river.  (12th)  Less  in  the  higher  portions.  (13th)  By  land. 
(14th)  Cordons.  (15th)  No.  (16th)  In  the  river.  (17th)  31  days— ascent,  6  ;  apogee,  15  ; 
descent,  10.  (18th)  No.  (19th)  Yes.  (20th)  142  attacks— 54  males,  88  females.  (21st)  56 
deaths— 20  males,  30  females.  (22d)  The  majority  in  the  lower,  and  to  the  north.  (23d)  There 
are  none. 

Mora  de  Rubielos,  3,283  inhabitants.— [Isi  answer.)  From  the  3d  of  August  to  the  7th  of 
September.    (2d)  Unknown.    (3d)  Both  bad,    (4th)  There  is  none  ;  cleaning  by  the  munici- 
S.  Mis.  92  10 
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pality.  (5tli)  Springs.  (6tli)  No.  (7tli)  Surrounded  by  a  river;  sandy  soil.  (8th)  At  1 
kilometer.  (9th)  Of  brick.  (lOtli)  337  attacks  in  the  year  1855.  (11th)  Upon  the  banks  of 
a  river.  (12th)  In  the  proportion  of  75  to  80  per  cent.  (13th)  Highway.  (14th)  Cordons, 
lazarettos,  and  disinfectants,  and  boiling  of  clothes.  (15th)  No.  (IGth)  In  public  lavatories, 
rivers,  and  streams.  (17th)  35  days — ascent,  11;  apogee,  13;  descent,  11.  (18th)  They  coin- 
cided. (19th)  Yes.  (20th)  54  attacks — 32  males,  22  females.  (21st)  32  deaths — 18  males,  14 
females.    (22d)  In  the  lower,  10  ;  the  rest  in  the  upper. 

Ojos-Negros,  1,199  inhabitants. — (1st  answer.)  From  the  3d  of  August  to  the  11th  of  Sep- 
tember. (2d)  Contagion  by  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is 
none ;  great  filth  in  general.  (5th)  Two  fountains  supplied  by  sprfngs ;  good  ;  containing 
lime.  (6th)  By  contagion.  (7th)  Clay  and  limestone.  (8th)  Adjoining,  to  the  north.  (9th) 
Of  brick.  (10th)  In  the  year  1885  there  were  triple  the  invasions  ;  in  1865  not  an  attack. 
(11th)  Dry  soil.  (12th)  The  lower  part  of  the  village  was  most  attacked.  (13th)  Highway. 
(14th)  Disinfectants  and  cordons.  (15th)  Fruits  ;  no  vegetables ;  yes.  (16th)  In  the  houses 
and  in  a  brook  at  1  league.  (17th)  39  days— ascent,  19;  apogee,  8  ;  descent,  12.  (18tli)  No. 
(19th)  Yes.  (20th)  188  attacks — 67  males,  121  females.  (21st)  42  deaths — 19  males,  23  females. 
(22d)  In  the  lower,  20  ;  in  the  upper,  169  ;  houses  to  the  north,  40  ;  houses  to  the  south,  100. 

Santa  Cruz  de  Noguera,  319  inhabitants. — (1st  answer.)  From  the  4th  to  the  25th  of 
August.  (2d)  Unknown.  (3d)  In  general,  good  ;  the  houses  of  the  first  attack  badly  con- 
structed and  damp.  (4th)  There^  is  none ;  public  cleaning,  miserable.  (5th)  Good  spring 
"water.  (6th)  Unknown.  (7th)  Rocky  ;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th) 
Of  stone.  (10th)  Was  less  attacked,  without  taking  any  measures  of  precaution.  (11th) 
Open  and  hilly  ;  near  a  river,  at  500  meters  distance.  (12th)  Yes;  three-fourths  more.  (13tli) 
Highway.  (14th)  All.  (15th)  No.  (16th)  In  the  river ;  during  the  epidemic  the  same. 
(17th)  21  days — ascent,  5;  apogee,  4;  descent,  12.  (18th)  Yes,  after  rain.  (19th)  Yes.  (20th) 
46  attacks — 23  males,  23  females.  (21st)  19  deaths~8  males,  11  females.  (22d)  In  the  lower 
and  to  the  south,  30;  to  the  north,  16.    (23d)  There  are  none. 

Gea,  l,6Si  inhabitants. — (1st  answer.)  From  the  4th  to  the  31st  of  Augvist.  (2d)  Un- 
known. (3d)  Medium.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants.  (5th)  From  the 
river,  and  good  spring  water.  (6th)  No.  (7th)  Clay  and  limestone  ;  no  marshes  or  fevers. 
(8th)  At  300  meters.  (9th)  There  is  none.  (10th)  More.  (11th)  Upon  a  river.  (12th) 
Equally.  (13th)  Highways.  (14th)  Cordons  and  lazarettos.  (15th)  No.  (16th)  Few  go  to 
wash  in  the  river.  (17th)  27  days — ascent,  5;  apogee,  4;  descent,  18.  (IStli)  No.  (19tli)  Yes. 
(20th)  120  attacks — 50  males,  70  females.  (21st)  25  deaths — 7  males,  18  females.  (22d)  Un- 
known. 

Monforte,  668  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  1st  of  Septem- 
ber. (2d)  By  persons  from  infected  places.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none; 
cleaning  by  the  municipality.  (5th)  Springs;  good  and  pleasant.  (6th)  No.  (7th)  Granite; 
no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  Of  brick.  (10th)  Less  this  time.  (11th) 
No.  (12th)  To  the  North.  (13th)  By  land.  (14th)  Cordons  and  disinfectants.  (15th)  No. 
(16th)  In  public  lavatories.  (17th)  28  days — ascent,  6  ;  apogee,  14  ;  descent,  8.  (18th)  No. 
(19th)  Yes.  (20th)  94  attacks— 50  males,  44  females.  (21st)  50  deaths— 29  males,  21  females. 
(22d)  Lower,  28  ;  upper,  17 ;  to  the  north,  15 ;  to  the  south,  34.  (23d)  In  the  post  of  the 
civil  guards,  no  attack. 

Torre  de  los  Arcos,  526  inhabitants. — (1st  answer. )  From  the  5th  of  August  to  the  9th  of  Sep- 
tember. (2d)  By  communication  with  persons  from  infected  places.  (3d)  First  good;  second 
ordinary.  (4)  There  is  none ;  night-  soil  in  the  court-yards  ;  cleaning  by  the  inhabitants. 
(5th)  River  Avater  proceeding  from  a  spring  ;  agreeable ;  soft,  containing  lime.  (6th)  No. 
(7th)  Sandy  ;  clay  and  limestone  ;  no  marshes,  and  no  intermittent  fevers.  (8th)  Within  the 
village.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  At  50  meters  from  the  river. 
(12th)  Almost  all  near  the  river.  (13th)  By  land.  (14th)  Cordons  and  some  disinfectant, 
(15th)  Abuse  of  salads,  tomatoes,  and  peppers.  (16th)  In  the  river ;  each  family  washes  its 
own.  (17th)  35  days— ascent,  12.  (18th)  Yes.  (19th)  No.  (20th)  10  attacks.  (21st)  7 
deaths — 4  males,  3  females.    (22d)  In  the  lower  ;  to  the  south  5 ;  to  the  north  5. 
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La  Rambla,  1^2  inhahitmifs.— {1st  answer.)  From  the  5t]i  to  the  13th  of  Aiigust.  (2d) 
Unknown.  (;3d)  Bad  ;  the  same  in  the  houses,  (-tth)  There  is  none  ;  cleaning  by  the  inhabi- 
tants. (5th)  Good  river  water,  containing  lime.  (6th)  No.  (7th)  Clay  ;  no  marshes  nor 
fevers.  (8th)  At  1,000  meters.  (!)th)  There  is  none.  (10th)  No  previous  epidemics.  (11th) 
At  40  meters  from  the  river.  (12th)  By  11  to  4.  (13th)  Highways.  (14th)  Cordons  and  dis- 
infectants ;  the  fumes  of  succinum  nigrum  (L.).  (15th)  No.  (16th)  In  the  house,  in  the  river, 
and  in  the  canal  ;  in  public  lavatories.  (17th)  8  days — ascent,  2;  apogee,  1;  descent,  5.  (18tli) 
No.  (19th)  Yes.  (20th)  35  attacks— 17  males,  18  females.  (21st)  15  deaths.  (22d)  All  in  the 
lower.  (23d)  There  are  none.  (24th)  Applied  ligatures  to  the  legs  after  enveloping  in  woolen 
cloths,  for  the  purpose  of  avoiding  cramps. 

Ilolinos,  1,381  inhah Hants. — (1st  answer.)  From  the  5th  to  the  31st  of  August.  (2d)  Un- 
known. (3d)  Houses  good;  those  of  the  first  attacked  bad.  (4th)  There  is  none;  cleaning  by 
the  inhabitants.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Surrounded  by  limestone  and 
granitic  mountains;  no  marshes  nor  fevers.  (8th)  At  1,000  meters.  (9th)  There  is  none. 
(10th)  That  of  1855  was  the  greatest  of  all.  (11th)  A  small  river  traverses  the  village;  another 
smaller  one  flows  to  the  east.  (12th)  The  portion  near  the  river  suffered  most,  by  30  per  cent. 
(13th)  HigliAvays.  (14th)  Cordons  by  day.  (15th)  No.  (16th)  In  running  river  water  and 
canal  water.  (17th)  26  days— ascent,  10;  apogee,  8;  descent,  8.  (18th)  No.  (19th)  No.  (20th) 
188  attacks — 98  males,  90  females.  (21st)  77  deaths — 39  males,  38  females.  (22d)  To  the  north, 
33;  to  the  south,  4.    (23d)  There  are  none. 

Villai-roya  de  los  Pivares,  1,114  inhah  Hants. — (1st  answer.)  From  the  6th  of  Angnst  to  the 
12th  of  September.  (2d)  Imported.  (3d)  Bad  ;  the  village  is  traversed  by  a  river,  which  pro- 
duces constant  dampness.  (4th)  There  is  none ;  cleaning  by  the  inhabitants.  (5th)  Good 
spring  water.  (6th)  No.  (7th)  Sandy ;  a  few  marshes  ;  malarial  fever  frequent  in  autumn. 
(8th)  Not  very  distant,  but  elevated.  (9th)  There  is  none.  (10th)  In  the  year  1855  it  was  less 
intense.  (11th)  Surrounded  by  a  river.  (12th)  Double  the  number  of  attacks  near  the  river; 
the  part  most  elevated  and  distant  from  the  river  less  attacked.  (13th)  By  land.  (14th)  All. 
(15th)  No.  (16th)  In  the  river.  (17th)  37  days — ascent,  12  ;  apogee,  14 ;  descent,  11.  (IStli) 
No  ;  but  during  the  aj)ogee  a  tendency  to  cold.  (19th)  Yes.  (20th)  200  attacks — 60  males, 
140  females.  (21st)  38  deaths — 14  males,  24  females.  (22d)  All  in  the  upper ;  double  in  the 
houses  to  the  south.    (23d)  There  is  none. 

Visiedo,  674  i7i7iabitants. — (1st  answer.)  From  the  7th  to  the  28tli  of  August.  (2d)  Un- 
known. (3d)  Dampness  predominates  ;  in  general  healthy.  (4th)  There  is  none  ;  cleaning  by 
the  inhabitants.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Sandy  ;  no  marshes  nor  fevers. 
(8th)  At  250  meters.  (9th)  Of  brick.  (10th)  There  have  been  none.  (11th)  In  a  small  plain. 
(12th)  Equally.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  No ;  because  there  is  none. 
(16th)  In  basins  and  small  streams.  (17th)  21  days — ascent,  8;  apogee,  2;  descent,  11.  (18th) 
No.  (19th)  No.  (20th)  57  attacks— 24  males,  33  females.  (21st)  21  deaths— 6  females,  15 
females.  (22d)  In  the  lower,  22  ;  in  the  upper,  35  ;  to  the  north,  4  ;  to  the  south,  53.  (23d) 
There-are  none. 

Martin  del  Rio,  578  inhahitants. — (1st  answer.)  From  the  8th  to  the  28th  of  August.  (2d) 
Imported.  (3d)  Good.  (4th)  There  is  none- ;  the  municipality  cleans.  (5th)  Good  spring  and 
river  water.  (6th)  That  proceeding  from  the  river,  which  passed  along  the  infected  villages. 
(7th)  Clay;  fevers  infrequent.  (8th)  At  445  meters.  (9th)  There  is  none.  (10th)  The  former 
less  intense.  (11th)  Near  the  river  and  irrigation  canal.  (12th)  That  nearest  the  river  and 
the  lowest  part  of  the  village.  (13th)  By  land.  (14th)  Cordons.  (15th)  No.  (16th)  In  the 
river.  (17th)  20  days— ascent,  8  ;  apogee,  2  ;  descent,  10.  (18th)  Yes.  (19th)  Yes.  (20th)  60 
attacks — 22  males,  38  females.    (21st)  41  deaths — 12  males,  29  females. 

Cahra  de  Mora,  624  inliabitants. — (1st  answer.)  From  the  8th  of  August  to  the  11th  of 
September.  (2d)  The  first  attacked  had  not  left  the  village.  (3d)  Ordinary.  (4th)  There  is 
none ;  cleaning  by  the  inhabitants.  (5th)  Good  river  water.  (6th)  No.  (7th)  Sandy  and 
clayey  ;  no  fevers.  (8th)  In  the  center.  (10th)  More  in  the  former.  (11th)  Upon  the  river. 
(12th)  Part  most  distant  from  the  river.  (13th)  By  land.  (14th)  All.  (15th)  No.  (16th)  In 
the  lavatories.    (17th)  34  days.    (18th)  Normal  weather.    (19th)  Yes.    (20th)  36  attacks. 
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(21st)  8  deaths.  (22d)  36  in  the  lower  stories;  to  the  north,  13  ;  to  the  south,  23.  (24th)  The 
poor  suffered  most. 

Fuentes  de  Rubielos,  964  inhabitants. — (1st  answer.)  Prom  the  9th  to  the  30th  of  August. 
(2d)  Unknown.  (3d)  Good  ;  houses  of  the  attacked  bad.  (4th)  There  is  none  ;  cleaning  by 
the  municipality.  (5th)  Good  spring  water,  containing  lime  and  magnesia.  (6th)  No.  (7th) 
Good  ;  sandy  and  granitic  ;  no  marshes  nor  fevers.  (8th)  At  140  meters.  (9th)  There  is  none. 
(10th)  The  former  greater.  (11th)  Upon  two  springs.  (12th)  The  southern  part  suffered 
most.  (13th)  Highways.  (14th)  All.  (15th)  Yes.  (16th)  In  public  lavatories.  (17th)  21 
days— ascent,  10;  apogee,  4;  descent,  7.  (18th)  No.  (19th)  Yes.  (20th)  38  attacks— 15 
males,  23  females.  (21st)  19  deaths — 9  males,  10  females.  (22d)  In  the  lower,  7 ;  in  the 
upper;  31  ;  to  the  south,  36  ;  to  the  north,  2.    (23d)  There  are  none. 

Lina.-res. — (1st  answer.)  Prom  the  9th  of  August  to  the  19th  of  September.  (2d)  Imported 
by  persons.  (3d)  Good  ;  the  houses  first  attacked  ordinary.  (4th)  There  is  none  ;  cleaning 
by  the  inhabitants.  (5th)  Good  spring  water,  containing  lime.  (6th)  No.  (7th)  Clay  and 
limestone ;  no  marshes  nor  fevers.  (8th)  At  100  meters.  (9th)  Of  brick.  (10th)  Equally. 
(11th)  At  confluence  of  two  streams.  (12th)  Equally.  (13th)  Highways.  (14th)  All.  (15th) 
No  ;  the  use  of  salads  predominates.  (16th)  In  public  lavatories.  (17th)  41  days.  (18th) 
No.  (19th)  Yes.  (20th)  29  attacks — 14  males,  15  females.  (21st)  13  deaths — 5  males,  8  females. 
(22d)  All  in  the  upper  and  to  the  south.    (23d)  There  are  none. 

Cuevas  de  Portal-Ruhio,  199  inhabitants. — (1st  answer.)  Prom  the  9th  to  the  24th  of 
August.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants. 
(5th)  Good  river  water,  containing  lime.  (6tli)  No.  (7tli)  Calcareous ;  no  marshes  nor 
fevers.  (8th)  At  1,000  meters.  (9tli)  There  is  none.  (lOtli)  Epidemics  were  unknown. 
(11th)  At  60  meters  from  the  river.  (14th)  Cordons;  disinfectants,  consisting  of  fumes  of  the 
succinum  nigrum  (L.).  (15th)  Very  little.  (16th)  Washing  in  the  house.  (17th)  14  days — 
ascent,  2 ;  apogee,  2  ;  descent,  10.  (18th)  No.  (19th)  Yes.  (20th)  12  attacks — 4  males,  8 
females.    (21st)  9  deaths.    (22d)  All  in  the  lower  and  to  the  south.    (23d)  There  are  none. 

Rubielos  de  Mora,  305  inhabitants. — (1st  answer.)  Prom  the  12th  of  August  to  the  4th  of 
October.  (2d)  Imported.  (3d)  Good,  but  there  is  much  carelessness  among  the  poor.  (4th) 
The  sewerage  consists  of  canals,  which  run  in  all  the  streets  ;  cleaning  by  the  inhabitants  ; 
night-soil  in  the  court-yards.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Clay  ;  a  mountain 
intercepts  the  sun's  rays  a  great  part  of  the  day  ;  there  are  marshes  ;  no  intermittent  fevers. 
(8th)  Upon  a  mountain  and  at  half  a  kilometer  distance.  (9th)  Of  brick.  (10th)  That  of 
1854  the  same  as  this  ;  the  greatest  number  of  streets  and  wards  was  attacked  ;  the  houses 
were  examined  in  order  to  prevent  the  invasion.  (11th)  Upon  the  banks  of  a  small  river. 
(12th)  Near  the  river  30  per  cent,  more  attacks  and  90  per  cent,  more  deaths.  (13th)  By 
land.  (14th)  Isolation  and  disinfectants.  (15tli)  No.  (16th)  In  public  lavatories  and  in  the 
houses.  (17th)  53  days — ascent,  17  ;  apogee,  8;  descent,  28.  (18th)  Yes  ;  the  number  of  attacks 
increased  from  34  to  79  and  the  deaths  from  7  to  18.  (19tli)  No.  (20th)  450  attacks — 212  males, 
238  females.  (21st)  130  deaths— 58  males,  72  females.  (22d)  Equally.  (23d)  In  the  post  of 
the  civil  guard  there  were  8  attacks  and  5  deaths  among  18  persons.  (24th)  The  force  of  the 
epidemic  was  among  the  lower  classes,  by  reason  of  carelessness. 

Blancas,  —  inhabitants. — (1st  answer.)  Prom  the  12th  of  August  to  the  15th  of  September. 
(2d)  Imported  by  persons.  (3d)  Both  bad.  (4tli)  There  is  none  ;  cleaning  by  the  inhabitants. 
(5th)  Good  spring  water;  containing  lime.  (6th)  No.  (7tli)  Clay  and  limestone  ;  no  marshes 
nor  fevers.  (8th)  At  500  meters.  (9th)  Of  brick.  (10th)  Greater  in  1855.  (13th)  Neighboring 
roads.  (14th)  Nothing.  (15th)  No.  (16th)  In  public  lavatories  ;  usually  also  in  the  houses. 
(17th)  34  days— ascent,  8;  apogee,  9;  descent,  17.  (18th)  No.  (19th)  No.  (20th)  99  attacks— 
37  males,  62  females.  (21st)  25  deaths — 12  males,  13  females.  (22d)  All  in  the  upper.  (23d) 
There  are  none. 

Alcaine,  1,615  inhabitants. — (1st  answer.)  Prom  the  14th  of  August  to  the  25tli  of  Septem- 
ber. (2d)  Imported  by  persons.  (3d)  Ordinary;  especially  the  houses  of  the  first  attack.  (4th) 
There  is  none;  cleaning  by  the  rains.  (5tli)  River,  spring,  and  rain  water;  soda,  potassa,  and 
magnesia,    (6th)  Good.    (7th)  Unknown;  calcareous;  there  are  marshes  and  fevers.  (8th) 
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At  half  an  hour's  distance  from  the  village.  (!)tli)  There  is  none.  (10th)  Equally.  (11th) 
Upon  a  river;  at  60  meters  distance.  (12th)  About  10  per  cent.  (13th)  Highway.  (14th) 
Cordons  and  disinfectants.  (15th)  No.  (16th)  In  the  river;  no  lavatories.  (17th)  42  days- 
ascent,  14;  apogee,  10;  descent,  18.  (18th)  No.  (10th)  Yes.  (20th)  183  attacks— 81  children, 
83  adults,  10  aged.    (23d)  In  the  lower;  little  ventilation.    (23d)  There  is  none. 

AUaga,  1,071  inhabitants. — (1st  answer.)  From  the  14th  to  the  31st  of  August.  (2d)  By 
effects  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants. 
(5th)  Spring  and  river  water;  good.  (6th)  No.  (7th)  No  marshes  nor  fevers.  (8th)  At  300 
meters.  (9th)  Of  brick.  (10th)  That  of  1855  greater.  (11th)  At  the  confluence  of  two  rivers. 
(12th)  The  upper  portion  suffered  most,  by  5  per  cent.  (13th)  By  land.  (14th)  Nothing. 
(15th)  Abuse  of  salads  and  fruits.  (16th)  In  the  house.  (17th)  17  days.  (18th)  No.  (19th) 
Yes.  (20th)  31  attacks — 16  males,  15  females.  (21st)  8  deaths — 5  males,  3  females.  (22d) 
All  in  the  lower  and  to  the  east.  (23d)  In  the  post  of  the  civil  guards  there  was  no  attack ; 
in  the  prison  there  were  3  attacks  and  1  death.  (24th)  A  family  proceeding  from  Valencia, 
which  had  been  attacked  by  the  cholera,  washed  their  clothing  in  the  river  Guadalupe  ;  two 
days  afterwards  the  epidemic  began  in  the  village  of  Pilar  and  also  in  other  places  near  the 
river. 

Viltar  del  Sals,  397  inluibitants. — (1st  answer.)  From  the  16th  to  the  31st  of  August. 
(2d)  Unknown.  (3d)  All  ordinary.  (4th)  There  is  none ;  cleaning  by  the  municipality. 
(5th)  Good  spring  water,  containing  lime  and  magnesia.  (6th)  Not  suspected.  (7th)  Sandy 
and  calcareous.  (8tli)  At  400  meters.  (9th)  There  is  none.  (10th)  Equally.  (11th)  Upon 
a  small  stream.  (12th)  Unknown.  (13tli)  Highways.  (14th)  Cordons  and  lazarettos.  (15th) 
No.  (16th)  Outside  of  the  house  and  in  the  stream.  (17th)  16  days — ascent,  5;  apogee,  2; 
descent,  9.  (18th)  No.  (19th)  Yes.  (20th)  34  attacks— 17  males,  17  females.  (21st)  19 
deaths — 13  males,  6  females.  (22d)  In  the  lower.  19  ;  in  the  upper,  15  ;  to  the  south,  16 ;  to 
the  east,  11 ;  to  the  west,  7.    (23d)  There  is  none. 

Fortanete,  1,647  inhabitants. — (1st  answer.)  From  the  17th  of  August  to  the  16th  of  Sep- 
tember. (2d)  Unknown.  (3d)  Bad.  (4th)  There  is  none  ;  no  public  cleaning.  (5th)  Medium 
spring  water,  containing  magnesia,  ((ith)  No.  (7th)  Calcareous  ;  no  marshes  nor  fevers. 
(8th)  At  500  meters.  (9th)  There  is  none.  (10th)  Equal  to  that  of  1855.  (11th)  Upon  the 
bank  of  the  Guadalupe.  (12th)  By  6  to  1.  (13th)  Highway.  (14th)  Cordons  and  disinfect- 
ants. (15th)  Little.  (16th)  Washing  in  the  house.  (17th)  30  days — ascent,  4  ;  apogee,  21  ; 
descent,  5.  (19th)  Yes.  (20th)  57  attacks — 30  males,  27  females.  (21st)  15  deaths— 4  males, 
11  females.    (22d)  The  lower  stories  are  not  inhabited. 

Celadas,  824  inhabitants. — (1st  answer.)  From  the  18th  of  August  to  the  4th  of  September. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  night-soil  in  the  public  streets  ;  only 
those  interested  charged  with  cleaning.  (5th)  All  springs.  (6tli)  No.  (7th)  Clay;  no 
marshes  nor  intermittent  fevers.  (8th)  At  600  meters.  (9th)  Of  brick.  (10th)  This  time 
less.  (11th)  There  is  no  river  or  stream.  (13th)  By  land.  (14th)  Cordons  and  disinfectants. 
(15th)  No.  (16th)  In  basins  and  pools.  (17th)  17  days — ascent,  5;  apogee,  5;  descent,  7. 
(18th)  Unknown.  (19th)  Choleriform  cases  before  the  cholera.  (20th)  22  attacks — 8  males, 
14  females.  (21st)  6  deaths — 3  males,  3  females.  (22d)  In  the  lower,  and  the  majority  to  the 
south.    (23d)  There  are  none.    (24th)  Rejected  attention  of  the  physicians. 

Cuevas  de  Canarte,  870  inhahitants. — (1st  answer.)  From  the  18th  of  August  to  the  24th 
of  September.  (2d)  Unknown.  (3d)  Good.  (4th)  Night-soil  kept  in  the  house  ;  no  public 
cleaning.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Rock  ;  limestone.  (Stli)  At  300  meters. 
(9th)  Of  brick.  (10th)  That  of  1855  greater.  (11  th)  Surrounded  by  springs  and  meadows. 
(12th)  Equally. 

Fornoles,  817  inhabitants. — (1st  answer.)  From  the  19th  of  August  to  the  19th  of  Septem- 
ber. (2d)  Imported  by  persons  fi'om  infected  places.  (3d)  Bad  ;  houses  very  bad.  (4th)  There 
is  none;  cleaning  by  the  inhabitants.  (5th)  All  spring  water.  (6th)  No.  (7tli)  Calcareous; 
no  marshes  nor  fevers.  (8th)  Near  the  village.  (9th)  There  is  none.  (10th)  That  of  1855 
same  as  this;  neither  very  intense.  (11th)  At  the  confluence  of  streams.  (12th)  Equally. 
(13th)  Highways.    (14th)  Cleaning  of  the  streets  and  houses ;  cordons  and  lazarettos.  (15th) 
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There  is  no  surrounding  arable  ground.  (16tli)  Public  lavatories.  (17th)  31  days — ascent,  12; 
apogee,  2;  descent,  17.  (18th)  Yes;  evidently.  (19th)  Yes.  (20th)  5G  attacks — 33  males,  23 
females.  (21st)  11  deaths — 5  males,  6  females.  (22d)  In  the  lower;  to  the  north,  33;  to  the 
south,  22.    (23d)  There  are  none. 

Cortes  de  Aragon,  514  inhahitants. — (1st  answer.)  From  the  23d  of  August  to  the  10th  of 
September.  (2d)  Unknown.  (3d)  Some  good  ;  others  bad.  (4th)  There  is  none  ;  cleaning  by 
the  inhabitants.  (5th)  Good  spring  water.  (7th)  Hilly.  (8th)  At  300  meters.  (9th)  Of  brick. 
(10th)  Less ;  in  1856  no  cases  occurred.  (11th)  No.  (13th)  Neighboring  highways.  (14th) 
Cordons  and  disinfectants.  (15th)  No.  (16th)  In  running  water.  (17th)  18  days — ascent,  4; 
apogee,  6 ;  descent,  8.  (19th)  Yes.  (20th)  50  attacks — 30  males,  20  females.  (21st)  7  deaths — 
3  males,  4  females.    (22d)  In  the  lower,  42 ;  in  the  upper,  8. 

Villahermosa,  249  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  11th  of  Sep- 
tember. (2d)  By  effects  and  persons.  (3d)  Good ;  the  houses  of  the  first  attack  bad.  (4th) 
There  is  no  public  service  for  cleaning,  (oth)  Good  river  water.  (6th)  No.  (7th)  Sand  and 
granite ;  no  marshes  nor  fevers.  (8th)  Near  the  village.  (9th)  There  is  none.  (10th)  The 
former  greater.  (11th)  Upon  the  river  Tuerva.  (12th)  The  part  near  the  river  a  third  more. 
(13th)  Neighboring  highways.  (14th)  Disinfectants.  (15th)  Much.  (16th)  In  the  river. 
(17th)  19  days.  (18th)  No.  (19th)  Yes.  (20th)  15  attacks— 9  males,  6  females.  (21st)  8 
deaths — 4  males,  4  females.  (22d)  In  the  lower,  4 ;  in  the  upper,  4 ;  none  to  the  north.  (23d) 
There  are  none. 

Mosqueruela,  3,101  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  10th  of 
September.  (2d)  Imported  by  persons.  (3d)  Some  bad.  (4th)  There  is  none ;  cleaning  by 
the  inhabitants.  (5th)  Spring  water.  (6th)  No.  (7th)  Sand  and  clay  ;  there  are  no  marshes, 
but  there  are  fevers.  (8th)  At  11  meters.  (9th)  Of  brick.  (10th)  In  1855  there  were  800 
attacks,  and  hygiene  was  wanting;  in  the  other  years  there  was  not  a  case.  (11th)  There  is 
neither  a  river  nor  a  stream.  (13th)  Neighboring  roads.  (14th)  Cordons  badly  placed  ;  laza- 
rettos and  disinfectants.  (15th)  No.  (16th)  In  public  lavatories.  (17th)  17  days.  (18th) 
Yes;  evidently.  (19th)  Yes.  (20th)  76  attacks— 24  males,  52  females.  (21st)  23  deaths— 8 
males,  15  females.  (22d)  All  in  the  u^jper  ;  to  the  south,  48 ;  to  the  north,  28.  (23d)  In  the 
post  of  the  civil  giiard,  one  attack.    (24tli)  The  fulminant  cases  cured. 

Navarrete,  506  inhabitants. — (1st  answer.)  From  the  2d  of  September  to  the  2d  of  October. 
(2d)  Imported  by  persons.  (3d)  Good  ;  the  second  bad.  (4th)  There  is  none ;  cleaning  by 
the  inhabitants.  (5th)  Good  fountain  water ;  some  from  a  well  medium.  (6th)  No.  (7th) 
Sandy ;  there  are  marshes  and  few  fevers.  (8th)  At  96  meters.  (10th)  The  epidemics  are 
here  benign.  (11th)  Near  a  stream.  (12th)  Equally.  (13th)  Highways.  (14th)  Disinfect- 
ants. (15th)  No.  (16th)  In  the  stream.  (17th)  30  days.  (18th)  No.  (19th)  Yes.  (20th) 
41  attacks — 17  males,  24  females.  (21st)  9  deaths.  (22d)  In  the  lower;  to  the  south,  16 ;  to 
the  north,  25. 

PROVINCE  OF  ALBACETE. 

Villatoya,  304  inhabitants. — (1st  answer.)  From  the  21st  of  Jime  to  the  24th  of  July.  (2d) 
Suspected  communication  with  infected  j^laces  ;  not  known.  (3d)  Both  bad.  (4th)  There  is 
none  ;  cleaning  by  the  municipality.  (5th)  The  drinking  water  comes  from  the  river  Gabriel, 
and  at  200  meters  from  the  town.  (6th)  No.  (7th)  Clay ;  no  marshes  ;  few  fevers.  (8th) 
At  600  meters.  (9th)  There  is  none.  (10th)  This  time  more.  (11th)  At  200  meters  from  the 
river  Gabriel.  (12th)  Equally.  (13th)  Highways.  (14th)  Disinfectants.  (15th)  Abuse  of 
fruits  and  vegetables.  (16tli)  In  the  streams  and  at  200  meters  from  the  town.  (17th)  34 
days — ascent,  13  ;  apogee,  2 ;  descent,  19.  (18th)  Development  coincided  with  storms ;  the 
maximum  mortality  with  good  weather.  (19th)  Yes.  (20th)  32  attacks.  (21st)  21  deaths — 
14  males,  7  females.    (22d)  All  in  the  lower  and  equally  to  the  north  and  south. 

Jorquera,  2,514  inhabitants. — (1st  answer)  From  the  27th  of  June  to  the  12th  of  September. 
(2d)  Not  known  for  certain;  attributed  to  the  river  Jucar.  (3d)  Good;  on  the  banks  of  the  Jitcar. 
(4th)  There  is  none  ;  nigllt-soil  carried  beyond  the  village  in  carts.  (5th)  Springs  ;  at  1  kilo- 
meter from  the  village.    (6th)  Those  first  attacked  used  the  water  of  the  river  Yaldegayango. 
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(7tli)  Calcareous  ;  malarial  fevers  rare.  (Stli)  At  250  meters.  (9th).  Of  terra  cotta  and  some 
of  lead.  (lOtli)  This  time  less  than  in  1855.  (11th)  Upon  the  river  Jiicar.  (12th)  Indiffer- 
ently. (13th)  By  land,  (lith)  Isolation  preferred.  (15th)  Abuse  of  fruits  by  necessity. 
(]Gth)  Washed  in  the  source  of  a  stream  at  the  foot  of  the  mountain  beyond  the  village ;  and 
the  water  goes  to  the  river.  (17th)  77  days  ;  anomalous  course  ;  at  the  end  of  June,  6  cases  ; 
at  the  end  of  July  and  the  1st  of  August,  some ;  considerable  development  of  the  epidemic  in 
the  second  half  of  August.  (18th)  The  epidemic  appeared  with  great  and  continuous  storms. 
(19th)  Attacks  of  cholera  and  intestinal  trouble.  (20th)  215  attacks — 85  males,  130  females. 
(21st)  71  deaths — 26  males,  45  females.    (22d)  All  in  one  story  and  to  the  south. 

Alcalci  de  Jiicar,  2,763  inhabitants. — (1st  answer.)  From  the  1st  of  July  to  the  25th  of 
August.  (2d)  By  eifects.  (3d)  First  bad  ;  second  miserable,  (ith)  There  is  none  ;  cleaning 
by  the  municipality  and  the  inhabitants.  (5th)  Use  the  Jiicar  water ;  good  and  pleasant. 
(6th)  No.  (7th)  Good  ;  granite ;  no  marshes  or  frequent  fevers.  (8th)  At  300  meters.  (9th) 
There  is  none.  (10th)  That  of  1834  greater  than  this.  (11th)  On  the  bank  of  the  Jiicar. 
(12th)  Suffered  most  in  the  higher  part.  (13th)  By  land.  (14th)  Nothing  ;  only  exqiiisite 
hygiene.  (15th)  No.  (16th)  In  the  river.  (17th)  55  days — ascent,  10  ;  apogee,  14  ;  descent,  31. 
(18th)  Not  observed.  (19th)  Yes.  (20th)  139  attacks— 70  males,  69  females.  (21st)  93  deaths— 
44  males,  49  females.    (22d)  All  in  the  lower  end  to  the  south.    (23d)  There  are  none. 

Albacete,  18,038  iultabitants. — (1st  answer.)  From  the  15th  of  July  to  the  31st  of  August. 
(2d)  By  persons.  (3d)  First  ordinary  ;  second  good.  (4th)  There  is  a  system  of  sewerage 
which  traverses  the  town  ;  night-soil  removed  by  night ;  no  public  cleaning.  (5th)  Springs, 
reservoirs,  and  wells;  all  good.  (6th)  No.  (7th)  Good;  siliceous;  no  marshes  or  fevers. 
(8th)  The  new  at  1,200  meters.  (9th)  There  is  none.  (10th)  Those  of  1834  and  1855  were 
greater  ;  that  of  1865  less  than  this.  (11th)  No  river  nor  streams  ;  only  a  canal  with  rapidly 
running  current.  (12th)  Only  observed  with  respect  to  the  canal.  (13th)  Railroads,  high- 
ways and  neighboring  roads.  (14tli)  Lazarettos  and  disinfectants.  (15th)  No.  (16th)  In 
the  canals,  in  basins,  and  in  pools  at  the  gates.  (17th)  47  days — ascent,  15;  apogee,  17; 
descent,  15.  (18th)  Yes ;  evidently.  (19th)  Yes.  (20th)  1,327  attacks— 534  males,  793 
females.  (21st)  736  deaths — 294  males,  442  females.  (22d)  In  the  lower,  485  ;  in  the  upper,  482  ; 
to  the  north,  774  ;  to  the  south,  603.  (23d)  10  per  cent,  of  the  attacks  and  2  per  cent,  of  the 
deaths  in  the  garrison,  as  compared  with  those  of  the  town.  (24th)  Great  develo^jment  with 
southeast  wind,  and  descent  with  north  wind. 

Tarazona,  4,443  inhabitants. — (1st  answer.)  From  the  20th  of  July  to  the  7th  of  Septem- 
ber. (2d)  By  persons  coming  from  infected  point.  (3d)  First  good  ;  second  ordinary.  (4th) 
Everything  wanting  concerning  this  qiiestion.  (5th)  Well-water,  of  origin  unknown ;  good  ; 
containing  lime.  (6th)  No.  (7th)  Clay  ;  no  marshes  nor  fevers.  (8th)  At  150  meters.  (9th) 
Nothing.  (10th)  Those  of  1834  and  1855  same  as  this ;  that  of  1865  had  cases  only  in  three 
families.  (11th)  At  160  meters  from  a  stream,  and  at  10  meters  from  the  Jiicar.  (12tli) 
Equally.  (13th)  Neighboring  roads.  (14th)  All  with  little  rigor.  (15th)  No.  (16th)  In  the 
stream,  in  canals,  and  in  pools  at  the  gates.  (17th)  49  days — ascent,  19  ;  apogee,  10  ;  descent, 
20.  (18th)  Yes.  (19th)  Yes.  (20th)  505  attacks— 210  males,  295  females.  (21st)  187  deaths— 
72  males,  115  females.    (22d)  All  in  the  lower.    (23d)  No  attack  among  the  civil  guard. 

La  Gineia,  2,293  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  11th  of  October. 
(2d)  By  persons.  (3d)  First  ordinary;  second  bad.  (4th)  From  wells  whose  origin  is  unknown; 
good,  slightly  saline.  (6th)  No.  (7th)  Good;  clay  and  sand;  there  are  no  marshes  nor  frequent 
fevers.  (8th)  At  1  kilometer.  (10th)  Equally.  (13th)  Railways  and  neighboring  roads. 
(14th)  Diisnfectants.  (15th)  Yes.  (16th)  In  the  river  and  jmoIs.  (17th)  51  days;  irregular 
march.  (19th)  Yes.  (20th)  95  attacks— 43  males,  52  females.  (21st)  49  deaths— 19  males,  30 
females.  (22d)  All  in  the  lower;  equally  to  north  and  south.  (24th)  Many  deaths  in  the 
typhoid  stage. 

La  Raneja,  856  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  7th  of  September. 
(2d)  Imported.  (3d)  Ordinary.  (4th)  There  is  none;  household  sewage  to  the  river  Jiicar;  no 
public  cleaning.  (5th)  Good,  potable  well-water,  containing  magnesia.  (6th)  Unknown. 
(7th)  Sandy;  no  marshes;  few  intermittent  fevers.    (8th)  At  300  meters.   (9th)  There  is  none. 
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(10th)  This  time  more.  (11th)  Upon  the  Jiicar.  (12th)  The  part  near  the  river  had  one-third 
of  the  epidemic.  (13th)  By  land.  (14tli)  Isolation  in  the  families  of  the  attacked.  (15th) 
General  abuse  of  j)eaches.  .  (16th)  In  the  river.  (l?th)  45  days — ascent,  20;  apogee,  5;  descent, 
20.  (18th)  Remains  stationary  during  the  rains.  (19th)  Yes.  (20th)  51  attacks.  (21st)  16 
deaths — 7  males,  9  females.  (22d)  All  in  the  lower;  only  two  to  the  north;  the  rest  to  the 
south. 

Madrigueras,  2,556  inhabitants. — (1st  answer.)  Prom  the  23d  of  July  to  the  20th  of  Sep- 
tember. (2d)  Imported.  (3d)  Pirst  ordinary;  second  good.  (4th)  There  is  none;  cleaning  by 
the  municipality.  (5th)  Springs  and  rain-water;  good.  (6th)  No.  (7th)  Sandy;  malarial 
fever  unknown.  (8th)  At  600  meters.  (9th)  Of  brick  and  iron.  (10th)  In  1834  mild;  in  1855 
more  than  this  time.  (11th)  Situated  upon  a  plain.  (13th)  By  land.  (14th)  All  three.  (15th) 
No  abuse  of  fruits  during  the  epidemic.  (16th)  In  the  house.  (17th)  59  days — ascent,  18; 
apogee,  12;  descent,  29.  (18th)  The  ascent  coincided  with  storms.  (19th)  Nothing  special. 
(20th)  482  attacks.    (21st)  202  deaths.    (22d)  All  in  the  lower,  as  there  are  no  upper. 

Mahora,  1,653  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  1st  of  September. 
(2d)  Unknown ;  the  first  case  outside  of  the  village,  and  near  an  infected  place.  (3d)  Pirst 
bad;  second  worse.  (4th)  There  is  none  ;  i)ublic  cleaning  wanting.  (5th)  From  a  deep  well, 
whose  origin  is  unknown ;  bad  ;  hard  and  cloudy.  (6th)  No ;  but  the  washing  was  done  in 
pools  after  having  washed  in  them  clothing  from  cholera  cases.  (7th)  Sand,  clay,  and  lime- 
stone ;  five  pools  outside  of  the  village ;  fevers  rare.  (8th)  At  200  meters  ;  only  iron.  (10th) 
In  1834  little ;  in  1855  great;  none  in  1865.  (11th)  At  6  kilometers  from  the  Jiicar.  (13th) 
Neighboring  roads  and  highways.  (14th)  Cordons  and  lazarettos.  (15th)  Yes.  (16th)  The 
poor  washed  in  the  pools  ;  the  others  in  their  houses.  (17th)  40  days — ascent,  8  ;  apogee,  19  ; 
descent,  13.  (18th)  No.  (19th)  Yes.  (20th)  149  attacks— 74  males,  65  females.  (21st)  82 
deaths — 33  males,  49  females.  (22d)  All  in  the  lower ;  equally  as  regards  winds.  (23d)  6 
invasions  and  no  deaths  among  the  civil  guards. 

Elche  de  la  Sierra,  3,397  inhabitants. — (1st  answer.)  From  the  25tli  of  July  to  the  25th  of 
September.  (2d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none;  everything 
wanting.  (5th)  Hard  and  saline  spring  water.  (6th)  No.  (7th)  Granite  and  clay;  irrigated 
lands;  no  mai'shes;  thei'e  are  fevers  in  summer.  (8tli)  At  200  meters.  (9th)  Of  brick.  (10th) 
That  of  1855  was  short;  that  of  1865  only  3  cases.  (11th)  A  stream  surrounds  a  part  of  the 
village;  in  the  summer  the  water  falls  and  leaves  the  bed  dry.  (12th)  The  first  cases  and  half 
the  epidemic  was  in  the  part  near  the  river.  (13tli)  Highways.  (14th)  Cordons  and  disin- 
fectants, (loth)  Yes.  (16th)  In  the  streams  which  supplied  water  for  irrigation;  the  cloth- 
ing of  the  cholera  patients  was  washed  at  a  considerable  distance.  (17th)  62  days;  irregular 
march.  (18th)  After  a  slight  storm  the  epidemic  ceased  for  4  days.  (19th)  No.  (20th)  44 
attacks — 20  males,  24  females.  (21st)  11  deaths — 7  males,  4  females.  (22d)  All  in  the  lower. 
(23d)  There  are  none. 

Oija  Gonzalo,  1,4:1A  inhabitants. — (1st  answer.)  From  the  20th  of  July  to  the  8th  of  Sep- 
tember. (2d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none;  piiblic  cleaning 
wanting;  the  rains  remove  the  filth.  (5th)  From  shallow  wells  containing  magnesia.  (6th) 
Surrounded  by  three  wells,  from  which  the  drawing  of  water  was  prohibited,  but  this  pro- 
hibition not  obeyed.  (7th)  Sandy  and  clayey;  considei^ablesurface  water  and  moisture;  fevers 
frequent;  more  in  summer.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th)  In  1865  there 
was  no  epidemic.  (11th)  Located  in  a  hollow,  surrounded  by  hills.  (12th)  The  lowest  part 
by  90  per  cent.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  Yes.  (16th)  Of  all  ways; 
the  poor  in  pools  because  it  costs  nothing.  (17th)  50  days— ascent,  12;  apogee,  3;  descent,  35. 
(18th)  Yes.  (19th)  Yes.  (20tH)  Three-fourths  of  the  population.  (21st)  185  deaths— adults, 
50  per  cent.;  children,  40  per  cent.;  aged,  10  per  cent.  (22d)  All  in  the  lower.  (23d)  Among 
the  civil  guards,  3  attacks  and  1  death. 

Motilleja,  759  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  29th  of  August. 
(2d)  Unknown.  (3d)  The  second  bad.  (4th)  There  is  none  ;  the  village  is  elevated  and 
readily  washed  by  rain  water.  (5th)  From  the  Jxlcar  ;  during  the  epidemic  they  used  fountain 
water  near  the  river.    (6th)  No.    (7th)  Good  ;  clayey ;  no  marshes ;  fevers  in  autumn.  (8th) 
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At  300  meters.  (9th)  There  is  none.  (10th)  The  former  more.  (11th)  The  rivers  are  at  2,000 
meters  from  the  village.  (12th)  Equally.  (13th)  By  land.  (14th)  Cordons  at  the  "beginning, 
(loth)  No.  (IGth)  In  the  Jilcar,  and  fountains  coming  from  it.  (17th)  31  days — ascent,  10 ; 
course  regular.  (18th)  No.  (19th)  Yes.  (30th)  82  attacks— 41  males,  41  females.  (21st)  27 
deaths — 10  males,  17  females.  (22d)  All  in  the  lower.  (23d)  There  is  none.  (24th)  The  dis- 
ease is  supposed  to  have  originated  from  a  pool  at  500  meters  distance. 

Abengibre,  862  inhabitants. — (1st  answer.)  From  the  1st  to  the  24th  of  August.  (2d)  By 
soiled  clothing.  (3d)  Much  is  to  be  desired.  (4th)  There  is  none  ;  no  cleaning.  (5th)  Good 
spring  water  from  a  rock.  (7t]i)  Granite  ;  fevers  rare.  (8th)  At  400  meters.  (9th)  There  is 
none.  (10th)  In  1855  more.  (11th)  No  rivers  nor  streams  in  the  neighborhood.  (13th)  Neigh- 
boring roads.  (14th)  Cordons  and  lazarettos  before  the  epidemic,  and  afterwards  disinfect- 
ants. (15th)  Very  frequent  abuse.  (16th)  In  public  lavatories ;  customary  to  wash  outside 
of  the  house.  (17th)  24  days — ascent,  7 ;  apogee,  8 ;  descent,  9.  (18th)  No  stream.  (19tli) 
Yes.  (20th)  105  attacks.  (21st)  18  deaths — 5  males,  13  females.  (22d)  All  in  the  lower, 
(24th)  In  the  weak  and  needy. 

San  Pedro,  1,310  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  6th  of  Sep- 
tember. (2d)  Imported  by  persons.  (3d)  The  first  ordinary ;  second  bad.  (4th)  No  sewerage  ; 
the  inhabitants  clean.  (5th)  River,  well,  and  spring  water ;  good.  (6th)  No.  (7th)  Granite ; 
the  river  flows  through  the  middle  of  the  town ;  no  marshes ;  few  fevers  in  autumn.  (8tli) 
At  30  meters.  (9th)  There  is  none.  (10th)  More  in  the  former.  (11th)  On  the  banks  of  the 
river.  (12th)  Equally.  (13th)  By  land.  (14th)  AIL  (15th)  No.  (16th)  In  the  public  lava- 
tory. (17th)  62  days— apogee  short.  (18th)  No.  (19th)  No.  (20th)  The  whole  village. 
(21st)  13  deaths — 3  children,  6  adults,  4  aged.    (22d)  Equally.    (23d)  There  is  none. 

Golosalvo,  217  inhabitants. — (1st  answer.)  From  the  4th  to  tlie  30th  of  August.  (2d) 
Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the  inhabitants. 
''(5th)  Well  water;  good.  (6th)  No.  (7th)  Loose  rocks;  there  is  a  pool  and  there  are  no 
fevers.  (8th)  At  62  meters.  (9th.)  There  is  none.  (10th)  Less  than  this.  (11th)  There  is  no 
river.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  No.  (16th)  In  a 
pool.  (17th)  26  days.  (18th)  No.  (19th)  Yes.  (20th)  61  attacks— 6  males,  55  females. 
(21st)  48  deaths — of  all  ages.    (22d)  All  in  the  lower.    (23d)  There  is  none. 

Pozuelo,  1,701  inhabitants. — (1st  answer.)  From  the  8th  of  August  to  the  13th  of  Septem- 
ber. (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  municipality. 
(5th)  Well  water ;  source  imknown  ;  hard,  and  containing  lime.  (6th)  No.  (7th)  Clay ;  no 
marshes  ;  few  fevers.  (8th)  At  a  convenient  distance  ;  the  new  is  being  constructed.  (9th) 
There  is  none.  (10th)  More  than  this  time.  (11th)  Considerable  distance  from  the  nearest 
river.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  No.  (16th)  In  streams 
and  in  the  river.  (17th)  37  days — ascent,  5  ;  apogee,  10  ;  descent,  22.  (18th)  No.  (19th) 
No.  (20th)  108  attacks— 55  males,  53  females.  (21st)  26  deaths— 12  males,  14  females.  (22d) 
All  in  the  lower.    (23d)  There  is  none. 

Montealegre,  2,928  inhabitants. — (1st  answer.)  From  the  9th  to  the  29th  of  August.  (2d) 
Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  inhabitants,  (oth) 
Good  well  water.  (6th)  No.  (7th)  Clay;  no  marshes ;  fevv^  fevers.  (8th)  At  500  meters.  (9th) 
Thereisnone.  (10th)  In  1865  ;  none.  (11th)  No  rivers  or  streams.  (13th)  Neighboring  roads. 
(14th)  Disinfectants.  (15th)  No.  (16th)  in  a  public  lavatory,  at  a  distance  of  160  meters  from 
the  town.  (17th)  21  days— ascent,  8  ;  apogee,  4  ;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th) 
104  attacks— 32  males,  72  females.  (21st)  52  deaths— 10  males,  42  females.  (22d)  All  in  the 
lower.    (23d)  There  is  none. 

Viveros,  1,302  inhabitants.— {1st  answer.)  From  the  12t^  to  the  30th  of  August.  (2d) 
It  is  suspected  by  effects  from  Cartagena.  (3d)  First  good  ;  second  bad.  (4th)  There  is  none; 
cleaning  by  the  inhabitants.  (5th)  From  a  spring  and  a  well ;  good.  (6th)  No.  (7th)  Cal- 
careous ;  no  marshes  nor  fevers.  (8th)  The  old  in  the  village  ;  the  new  at  800  meters.  (9th) 
Of  brick.  (10th)  Never  suffered  before.  (11th)  There  is  no  river.  (13th)  Neighboring  roads. 
(14th)  Disinfectants.    (15th)  No.    (16th)  In  the  public  lavatory.    (17th)  18  days— ascent,  8; 


250 


CHOLERA  IN  EUROPE  AND  INDIA. 


apogee,  3;  descent, 7.  (18tli)  No.  (19th)  Yes.  (20tli)  41  attacks— 18  males,  23  females.  (21st) 
21  deaths — 6  males,  15  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Balazote,  1,577  inhabitants. — (1st  answer.)  From  the  14th  of  August  to  the  12th  of  October. 
(2d)  By  drinking  water  from  the  river  San  Pedro,  which  comes  from  Pozuelo,  an  infected 
village.  (3d)  Excessive  neglect  of  all  manner  of  cleanliness;  .both  bad.  (4th)  There  is  none  ; 
cleaning  by  the  inhabitants.  (5th)  Used  only  water  from  the  river  Balazote;  there  are  wells 
for  domestic  uses.  (6th)  No.  (7th)  Rocky,  granitic,  and  clayey;  no  marshes;  at  a  certain 
season  of  the  year  there  is  malaria.  (8th)  At  1  kilometer.  (9tli)  There  is  none.  (11th)  The 
village  is  sixrronnded  by  the  river  Balazote,  an  affluent  of  the  San  Pedro.  (12th)  Fifty 
per  cent,  more  in  the  part  near  the  river.  (13th)  By  river  and  by  land.  (14th)  Cordons, 
lazarettos,  and  disinfectants.  (15th)  Yes.  (16th)  In  the  river.  (17th)  57  days — irregular 
coiirse.  (18)  Can  not  answer  categorically.  (19th)  No.  (20th)  143  attacks — 63  males,  80 
females.  (21st)  43  deaths— 23  males,  20  females.  (22d)  All  in  the  lower.  (23d)  No  cases 
among  the  civil  guard. 

Casas  de  Ves,  1,867  inhabitants. — (1st  answer.)  From  the  16th  of  August  to  the  7th  of  Sep- 
tember. (2d)  By  a  person.  (3d)  The  first  good  ;  second  bad.  (4th)  There  is  none  ;  cleaning 
by  the  inhabitants.  (5th)  Well  and  fountain  water.  (6tli)  No.  (7th)  calcareous  ;  there  is  a 
glen  in  which  there  is  abundant  water  ;  fevers  in  autumn.  (8th)  At  600  meters.  (9th)  There 
is  none.  (10th)  Those  of  1834  and  1855  were  benign.  (11th)  There  is  no  river.  (13th)  By 
land.  (14th)  Cordons  and  lazarettos  ;  disinfectants  with  good  results.  (15th)  No.  (16th)  In 
the  public  lavatory.  (17th)  23  days — ascent,  10;  apogee,  6;  descent  s.  (18th)  No.  (19th) 
Yes.  (20th)  80  attacks — 35  males,  45  females.  (21st)  24  deaths — 6  men,  13  women,  5  children. 
(22d)  All  in  the  lower  ;  to  the  north,  26  ;  to  the  south,  54.  (23d)  In  the  post  of  the  civil  guard 
there  was  one  of  the  first  cases ;  they  used  disinfectants,  and  without  vacating  the  post ;  no 
other  cases  occurred. 

Villarrobledo,  6,322  inhabitants. — (1st  answer.)  From  the  18th  of  August  to  the  15th  of 
October.  (2d)  By  persons  from  infected  places.  (3d)  The  first  good  ;  the  second  bad.  (4th) 
There  is  none  ;  each  inhabitant  removes  his  night  soil  to  the  field.  (5th)  Rain  water  and  well 
water ;  very  few  springs,  of  unknown  sources ;  good.  (6th)  No.  (7th)  Sandy  ;  no  marshes 
nor  intermittent  fevers.  (8th)  At  200  meters.  (9th)  There  is  none  ;  rivers  and  wells.  (10th) 
Former  more.  (11th)  No.  (13th)  Railway.  (14th)  Disinfectants.  (15th)  Predominance  of 
cantaloupes  and  watermelons.  (16tli)  In  the  house.  (17th)  58  days — ascent,  14  ;  apogee  8  ; 
descent,  36.  (18th)  No  coincidence  with  rains.  (19th)  Yes.  (20th)  229  attacks — 112  males, 
117  females.  (21st)  101  deaths— 57  males,  44  females.  (22d)  All  in  the  lower.  (23d)  There 
are  none. 

PROVINCE  OF  ZAEAGOZA. 

Zaragoza,  84,575  inhabitants. —{1st  answer.)  From  the  23d  of  June  to  the  14th  of  September. 
(2d)  Imported  by  persons  from  the  province  of  Valencia,  and  other  infected  places.  (3d) 
G-eneral  conditions  very  bad,  especially  in  poor  quarters ;  narrow  and  dirty  streets.  (4th) 
There  is  none  ;  household  sewage  goes  into  the  sinks  in  the  houses.  The  hygiene  of  the  city 
is  miserable.  (5th)  In  large  part  from  the  river  ;  also  from  a  spring  ;  the  latter  scarce.  (6th) 
Yes.  (7th)  Modern  alluvium  ;  the  subsoil  of  a  large  part  is  of  a  clayey  marl ;  malarial  fevers 
frequent.  (8th)  At  3  kilometers,  upon  a  small  hill.  (9th)  Of  iron.  (10th)  Suffered  most 
this  time.  (11th)  Surrounded  by  three  rivers  and  a  canal  whose  waters  contain  much  organic 
matter.  (12th)  Equally,  except  that  Santa  Cruz  street,  in  the  center,  of  a  square  near  the  Ebro, 
remained  uninvaded.  (13th)  Railway  and  roads.  (14th)  Disinfectants  and  hygienic  measures 
all  incomplete.  (15th)  Yes.  (MJth)  In  the  river  Ebro  and  some  public  lavatories.  (17th) 
83  days — ascent,  43;  apogee,  17;  descent,  23.  (20th)  5,000  attacks.  (21st)  1,559  deaths. 
(22d)  All  equal.  (23d)  In  the  prisons  and  convents  the  attacks  were  few;  the  troojjs  were 
encamped  beyond  the  walls.  (24th)  Converted  into  a  loathesome  mire.  The  exterior  wards, 
in  which  the  laborers  lived,  consisted  of  dirty  houses  in  which  every  principle  of  hygiene  was 
unknown. 
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Luceni,  G31  inhahitanfs.—{lsi  answer.)  From  the  2d  of  June  to  the  3d  of  September.  (3d) 
Unknown.  (3d)  Good.  (4th)  There  is  none  ;  no  cleaning  by  the  municpality.  (otli)  Good ; 
from  the  river  and  canah  (7th)  Sand  and  clay ;  no  marshes ;  there  are  intermittent  fevers. 
(«th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  The  deaths  were  equal ;  the  attacks  were 
more  numerous  during  this  epidemic.  (11th)  At  3  kilometers  from  the  river  and  canal.  (13th) 
Equally.  (13th)  Railway  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (IGth)  In  the 
stream,  river  and  foimtains  ;  washing  also  in  the  house.  (17th)  93  days.  (18tli)  No.  (19tli) 
Yes.  (30th)  64  attacks.  (31st)  10  deaths— 4  males,  6  females.  (33d)  More  to  the  south. 
(33d)  There  are  none. 

Urrea  de  Jalon,  783  inhabitants. — (1st  answer.)  From  the  15th  of  June  to  the  15th  of 
September.  (3d)  There  are  none.  (3d)  Both  ordinary.  (4th)  There  is  none  ;  cleaning  by  the 
inhabitants.  (5th)  Water  from  the  river  Jilcar  and  river  Jalon.  (Gth)  No.  (7th)  Clay  and 
rock  ;  no  marshes  ;  pools  along  the  Jalon  ;  intermittent  fevers  frequent.  (8th)  At  more  than 
1  kilometer.  (9th)  There  is  none.  (10th)  Equally,  benign.  (11th)  Upon  a  canal  near 
the  Jalon.  (13th)  Nothing  observed.  (13th)  Railway  and  highway.  (14th)  Disinfectants. 
(15th)  Yes.  (16th)  In  the  house,  in  the  stream,  and  in  the  Jalon.  (17th)  93  days — ascent  and 
apogee  45;  descent,  47.  (18th)  Yes.  (19th)  Yes.  (30th)  108  attacks — 47  males,  61  females. 
(31st)  11  deaths — 8  males,  3  females.    (33d)  All  in  the  upper ;  to  the  north,  40  ;  to  south,  68. 

Mores,  1,398  inhabitants. — (1st  answer.)  From  the  14th  of  June  to  the  lltli  of  September. 
(3d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  municipality. 
(5th)  Spring  water  and  that  from  the  river  Jalon.  (6th)  Abstained  from  the  use  of  the  Jahjn 
water.  (7th)  Clay ;  tendency  to  fevers.  (8th)  According  to  law.  (9tli)  Of  brick.  (10th) 
This  time  less.  (11th)  At  100  meters  from  the  Jalon  ;  surrounded  by  canals.  (13th)  Equally. 
(13th)  Rail  and  highway.  (14th)  Disinfectants.  (15th)  No.  (16tli)  In  a  canal  proceeding 
from  the  Jalon.  (17th)  89  days — ascent,  33;  ajDogee,  17  ;  descent,  39.  (18tli)  Yes.  (19th)  Yes. 
(30th)  60  attacks — 17  males,  43  females.  (31st)  18  deaths — 9  males,  9  females.  (33d)  In  the 
lower,  38  :  in  the  upper,  33  ;  to  the  noi'th,  16  ;  to  the  south,  44.    (33d)  There  are  none. 

Alpartir,  811  inhabitants. — (1st  answer. )  From  the  38th  of  June  to  the  3d  of  September.  (3d) 
Unknow'n,  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants.  (5tli)  Fountain 
and  river  water  ;  good.  (6th)  No.  (7th)  Ordinary  ;  rocky  soil ;  no  marshes  nor  fevers.  (8th) 
At  500  meters.  (9th)  There  is  none.  (10th)  The  former  less.  (11th)  Upon  the  side  of  a  mount- 
ain and  a  gully.  (13th)  Equally.  (13th)  Highways.  (14th)  General  cleanliness.  (15th)  No. 
(16th)  Generally  in  the  house ;  also  in  the  water  in  the  gully.  (17th)  67  days — ascent,  19 ; 
apogee,  8 ;  descent,  40.  (18th)  Not  observed  ;  there  were  storms  and  rains.  (19tli)  Unknown. 
(30th)  139  attacks — 55  males,  84  females.  (31st)  45  deaths — 16  males,  39  females.  (33d)  All 
in  the  upper.    (33d)  There  are  none. 

Miedes,  1,143  inhabitants. — (1st  answer.)  From  the  31st  of  June  to  the  31st  of  August.  (3d) 
Imported  by  persons.  (3d)  The  first,  ordinary ;  the  second,  bad.  (4th)  Brick  sewers ;  clean- 
ing by  the  inhabitants.  (5th)  Good  springs.  (6th)  No.  (7th)  Clay  and  limestone  ;  there 
are  reservoirs  of  spring  water;  no  intermittent  fevers.  (8th)  At  3  kilometers.  (9th)  Upon 
a  small  river.  (13th)  Equally.  (13th)  Highways.  (14th)  Nothing.  (15th)  Little.  (16th) 
In  the  public  lavatories.  (17th)  63  days — ascent,  15;  apogee,  5;  descent,  43.  (18tli)  Yes. 
(19th)  Yes.  (30th)  169  attacks— 79  males,  90  females.  (31st)  64  deaths— 34  males.  30  females. 
(32d)  All  in  the  lower  and  to  the  north.  (24th)  Attributed  to  much  damj^ness  and  absence  of 
removal  of  the  excrement  of  the  cholera  patients. 

Villanueva  del  QaUego,  1,363  inhabitants. — (1st  answer.)  From  the  24th  of  June  to  the 
28th  of  Aiigust.  (3d)  Imported  by  persons.  (3d)  First,  good  ;  second,  better.  (4tli)  Nothing. 
(5th)  Water  from  the  canal  of  the  river  Gallego.  (Gth)  Nothing.  (7tli)  Clay  and  limestone; 
no  marshes;  fevers  freqiient  in  autumn.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th) 
The  former  less  than  this.  (Uth)  At  1  kilometer  from  tlie  river.  (12th)  Greater  in  the  part 
far  from  the  river.  (13th)  Railway  and  highway.  (14th)  Disinfectants  and  hygienic  meas- 
ures, (loth)  Yes.  (16th)  In  canals  ;  iisually  in  the  house.  (17th)  65  days.  (18th)  Yes.  The 
difference  was  observed  during  the  time  of  the  storm.    (19th)  Yes.    (30th)  157  attacks — 76 
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males,  81  females.  (21st)  IS  deaths — 25  males,  20  females.  (22d)  Equally  in  the  lower.  (23d) 
Among  the  civil  guard  3  deaths. 

Ricla,  833  inhabitants. — (1st  answer.)  From  the  23d  of  June  to  the  11th  of  September.  (2d) 
Brought  by  the  water  of  the  river  Jaldn.  (3d)  First,  bad;  second,  miserable.  (4th)  There  is 
none;  cleaning  by  the  inhabitants.  (5th)  Water  from  the  river  Jaldn  used  for  irrigation; 
bad  for  drinking,  (6th)  Yes;  of  the  Jaldn  water.  (7th)  Sandy  and  calcareous;  no  marshes; 
intermittent  fevers  infrequent.  (Sth)  At  1,200  metres.  (9th)  There  is  none;  irrigation  canals. 
(10th)  This  time  more.  (11th)  Upon  the  Jaldn.  (12th)  The  part  next  to  river  less.  (13th) 
Railway  and  highways,  (lith)  Disinfectants,  (loth)  Yes.  (16th)  In  the  river  and  in  a  little 
stream  from  a  sj^ring.  (17.th)  80  days — ascent,  6;  apogee,  19;  descent,  55.  (18th)  The  attacks 
coincided,  but  not  the  deaths.  (19th)  No.  (20th)  413  attacks — 115  males,  126  females;  172 
children.  (21st)  151  deaths — 56  men,  46  women,  49  children.  (22d)  Not  observed.  (23d) 
There  are  none.  (24th)  If  the  water  was  the  cause  of  the  cholera,  how  was  the  village  not 
invaded  from  the  first  ?   All  drank  it. 

Torres  de  Berrellen,  1,089  iiihab Hants. — (1st  answer.)  From  the  25th  of  June  to  the  17th  of 
August.  (2d)  By  harvesters  from  Valencia,  and  also  by  communication  with  the  Jaldn, 
which  flowed  by  infected  places.  (3d)  First,  bad;  second,  miserable.  (4th)  There  is  none; 
inhabitants  clean;  the  night  soil  collects  in  the  public  streets  and  in  the  court-yards.  (5th) 
Bad;  from  the  river  Jaldn  and  some  from  the  river  Ebro,  containing  much  organic  matter, 
although  agreeable  to  the  i)alate.  (6th)  Yes.  (7th)  Clay;  surrounded  by  marshes;  intermittent 
fevers  during  the  whole  year.  (Sth)  At  300  meters;  bad  hygienic  conditions.  (9th)  There  is 
none.  (10th)  This  time  worse.  (11th)  At  the  confluence  of  two  rivers,  the  Jaldn  and  the 
Imperial  Canal.  (12tli)  The  upper  part  24  attacks  and  the  lower  part  22.  (13th)  Railways 
^  and  neighboring  highways.  (14th)  Disinfectants,  (loth)  Considerable  during  the  epidemic. 
(16th)  In  the  river  Jaldn,  at  its  union  with  the  Ebro;  in  canals  from  the  Jaldn.  (17th)  53 
days — a"scent,  10;  apogee,  20;  descent,  23.  (18th)  Yes,  very  evidently,  in  attacks  as  well  as 
deaths.  (19th)  Yes.  (20th)  76  attacks— 37  males,  39  females.  (21st)  33  deaths— 23  males,  10 
females.    (22d)  42  in  the  lower,  34  in  the  upper;  to  the  south  30,  to  the  north  46.  ^ 

Salillas  del  Jaldn,  315  Inhabitants. — (1st  answer. )  From  the  25th  of  June  to  the  3d  of  Septem- 
ber. (2d)  Unknown.  (3d)  Good.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5tL) 
Good;  from  the  Jaldn  and  a  spring.  (6th)  Used  Jaldn  water.  (7th)  Sand  and  clay;  inter- 
mittent fevers  frequent  in  autumn;  there  is  a  meadow  in  Avliich  the  water  collects.  (8th)  At 
300  meters.  (9th)  Of  brick.  (10th)  Less.  (11th)  Upon  the  Jaldn,  at  1  kilometer.  (12th) 
Equally.  (13th)  Railways  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  pub- 
lic lavatoi'ies  ;  washing  also  in  the  house.  (17th)  70  days — ascent,  2;  apogee,  4;  descent,  64. 
(18th)  Yes;  the  epidemic  developed  instantaneously  on  the  day  of  a  storm,  with  the  greatest 
number  of  deaths.  (19th)  Yes.  (20th)  54  attacks — 21  males,  33  females.  (21st)  21  deaths —  8 
males,  13  females.    (22(1)  More  deaths  to  the  north  than  to  the  south.    (23d)  There  is  none. 

Bardallar,  724  i nl/nbi/a nts. — (1st  answer.)  From  the  25th  of  June  to  the  3d  of  August. 
(2d)  Unkown.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  contract  and  by  the  inhabi- 
tants. (5th)  Good  ;  from  the  Jaldn.  (6th)  Every  one  iises  the  Jaldn  water.  (7th)  Calcareous 
and  rocky  ;  no  marshes  nor  intermittent  fevers.  (8th)  At  2  kilometers.  (9th)  There  is  none. 
(10th)  Less.  (11th)  Upon  a  rock  on  the  side  of  a  mountain.  (12th)  The  village  is  located  on  dry 
land.  (13th)  Railways  and  neighboring  highv/ays.  (14th)  Disinfectants  and  isolation.  (15th) 
Yes.  (16th)  In  the  house;  the  clothing  of  the  cholera  patients  is  boiled  before  washing.  (17th) 
39  days— ascent,  13;  apogee,  8;  descent,  18.  (18th)  Yes.  (19th)  Yes.  (20th)  34  attacks— 14 
males,  20  females.  (21st)  16  deaths — 6  males,  10  females.  (22d)  Unknown.  (23d)  There  are 
none. 

Utebo,  1,119  inJiahitants. — (1st  answer)  From  the  26th  of  June  to  the  1st  of  September. 
(2d)  Imported  by  persons.  (3d)  Both  good.  (4th)  There  is  none;  cleaning  by  the  inhabitants, 
(oth)  Spring  and  river  water;  good.  (6th)  No.  (7th)  Good  ;  sandy;  there  are  marshes;  fevers 
every  year  ;  this  year  none  on  account  of  the  drying  of  the  marshes.  (Sth)  At  500  meters  ; 
in  an  elevated  location.  (9th)  There  is  none.  (10th)  The  present  less  grave,  (llth)  To  the 
right  of  the  Ebro.    (12th)  Equally ;  the  river  is  at  2  kilometers  distance.    (13th)  Railways 
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and  neighboring  roads.  (14tli)  Nothing.  (15th)  Yes:  niudi.  (lOth)  In  canals.  (17th)  67 
days— ascent,  3;  apogee,  5;  descent,  Gl.  (ISth)  No.  (19th)  No.  {mh)  49  attacks— 21  males, 
28  females.  (21st)  28  deaths— 12  males,  IG  females.  (22d)  In  the  upper  20  ;  in  the  lower  29  ; 
to  the  north  IG  ;  to  the  south  So.    (23d)  There  are  none. 

Mahienda,  1,204  inhahUants:— {1st  answer)  From  the  27th  of  June  to  the  8th  of  Septemher. 
(2d)  Unknown.  (3d)  first  good;  second  bad.  (4th)  There  is  none;  household  filth  thrown  into 
the  court-yards  ;  cleaning  hy  the  municiijality.  (5th)  Good  water  from  the  river  Giloca.  (Gth) 
No.  (7th)  Clayey  and  rocky  ;  no  marshes  nor  intermittent  fevers.  (8th)  At  one  kilometer. 
(9th)  There  is  none.  (10th)  Equally.  (11th)  On  the  l)anks  of  the  Giloca.  (12th)  Equally. 
(13th)  Railway  and  neighboring  roads.  (14th)  Some  disinfectants.  (IStli)  Yes.  (IGth)  Dur- 
ing the  epidemic  in  a  conduit  for  dirty  water.  (17tli)  73  days — in  2  apogees  ;  ascent,  32  ;  de- 
scent, 39.  (18th)  Yes.  (19th)  No.  (21st)  48  attacks— 21  men,  18  women,  9  children.  (22d) 
Equally.  (23d)  There  are  none;  one  death  in  a  convent.  (24th)  After  correction  of  the  vom- 
iting and  diarrhosa  the  typhoid  state  and  death  supervened. 

Morata  de  Jalon,  1,943  ial  tab  it  ants. — (1st  answer.)  From  the  2Gt]i  of  June  to  the  23d  of 
August.  (2d)  Imported  by  persons.  (3d)  First  good  ;  second  bad.  (4th)  There  is  none ; 
cleaning  by  the  inhabitants.  (5tli)  Jalon  water  and  various  springs,  CQutaining  lime,  magnesia, 
and  soda.  (Gth)  No.  (7th)  Clay,  sand,  limestone  ;  no  marshes  nor  intermittent  fevers.  (Sth) 
At  800  meters.  (9th)  There  is  none.  (10th)  All  the  former  together  did  not  equal  half  the 
deaths  of  the  last.  (Uth)  At  1,000  meters  from  the  Jalon.  (12th)  Suffered  most  in  the 
center.  (13th)  Railway  and  neighboring  highways.  (14th)  Cleanliness  and  disinfection.  (15th) 
Abstained  during  the  epidemic.  (IGth)  Washing  in  the  houses  or  in  running  water.  (17th) 
58 days— ascent,  24;  apogee,  13;  descent,  21.  (18th)  Yes;  evidently.  (19th)  No.  (20th)  ^",0 
attacks — 133  males,  237  females.  (21st)  126  deaths — 50  males,  76  females.  (22d)  No  data, 
(23d)  There  are  none.    (24th)  Attributed  to  want  of  hygiene. 

Almonacid  de  la  Sierra,  2,151  inhabitants — (1st  answer.)  From  the  28th  of  Juile  to  the 
4th  of  September.  (2d)  By  a  person  having  drank  water  from  the  river  Jal6n  contaminated 
by  infected  villages.  (3d)  First  bad ;  second  miserable.  (4th)  There  is  none ;  cleaning  by 
whoever  pleases.  (5th)  From  a  mountain  spring.  (6th)  Yes.  (7th)  Granite  and  clay;  no 
marshes  nor  intermittent  fevers.  (Sth)  At  300  meters,  (9th)  Of  brick.  (10th)  That  of  1855 
greater.  (11th)  The  village  surrounded  by  several  gullies.  (12th)  Equally.  (13th)  Neigh- 
boring roads.  (14th)  Disinfectants.  (15th)  Yes.  (IGth)  In  the  public  lavatory.  (17th)  68 
days — ascent,  22 ;  apogee,  7  ;  descent,  39.  (18th)  Yes ;  the  mortality  and  number  of  attacks 
increased  within  24  hours.  (19th)  Yes.  (20th)  493  attacks — 157  males,  336  females.  (21st) 
98  deaths — 32  males,  6G  females.  (22d)  Unknown.  (23d)  There  are  none.  (24th)  Subsoil 
moist ;  population  crowded  ;  bad  hygienical  conditions,  these  were  the  principal  factors  in  the 
development  of  the  epidemic. 

Villafeliche,  1,348  inhabitants. — (1st  answer.)  From  the  28th  of  June  to  the  19th  of  August. 
(2d)  Unknown.  (3d)  Ordinary.  (4th)  There  is  none ;  night  soil  is  collected  in  tlie  court- 
yards; cleaning  by  the  inhabitants.  (5th)  Good  spring  water.  (Gth)  Unknown.  (7th)  Sandy 
and  calcareous ;  no  marshes  nor  fevers.  (Sth)  At  700  meters.  (9tli)  There  is  none.  (10th) 
Former  more  intense.  (11th)  On  the  right  bank  of  the  Giloca.  (12th)  Not  noted.  (13th) 
Highway.  (24th)  Disinfectants  and  fumigations.  (15th)  No.  (IGth)  In  streams.  (17)  53 
days ;  slow  course.  (18th)  No.  (19th)  Unknown.  (20th)  64  attacks — 22  males,  42  females. 
(21st)  32  deaths — 14  males,  18  females.    (22d)  Unknown.    (23d)  There  are  none. 

Calatayud,  11,512  inhabitants. — (1st  answer.)  From  the  29th  of  June  to  the  22d  of  Sep- 
tember. (2d)  By  a  lady  recently  arrived  from  Zaragoza.  (3d)  House  of  the  first  attack  was 
very  damp ;  in  the  lower  part  of  the  village.  (4th)  There  is  none ;  no  public  cleaning ;  excre- 
ment thrown  into  the  court-yards  and  sinks.  (5th)  From  the  rivers  Jalon  and  Giloca,  and  from 
springs ;  good,  containing  lime  and  magnesia.  (6th)  Very  bad  attack ;  without  distinction, 
although  having  used  boiled  water  and  spring  water.  (7th)  Sand  and  clay  ;  no  marshes,  and 
intermittent  fevers  not  very  frequent,  except  among  the  inhabitants  of  the  surrounding  lands, 
who  suffer  in  the  autumn.    (Sth)  At  2,400  meters.    (9th)  Paved  with  brick.    (10th)  Since 
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1834  constantly  decreasing  until,  in  1865,  there  were  only  6  attacks.  (11th)  On  the  bank  of 
the  Jaldn  at  1,000  meters  from  its  confluence  with  the  Giloca.  (12th)  The  moi'tality  was  less 
near  the  river  by  40  per  cent.  (13th)  Railway,  highway,  and  neighboring  roads.  (14th)  Dis- 
infectants. (15th)  No.  (31th)  In  public  lavatories,  inthe  Jaldn;  and  in  the  houses,  by  the 
classes  in  easy  circumstances.  (17th)  84  days — ascent,  33;  apogee,  20;  descent,  31.  (18th) 
Yes;  notably.  (19th)  No.  (20th)  2,509  attacks^l,474  males,  1,035  females.  (21st)  818 
deaths — 308  males,  510  females.  (22d)  Can  not  specify  ;  less  to  the  south.  (23d)  In  the  prison 
no  attacks  ;  in  the  hospital  few.  (24th)  The  laboring  classes  outside  the  village  were  much 
attacked  at  the  beginning.  Afterwards  the  well-to-do  classes  in  the  interior  of  the  village 
suffered  ;  principally  pregnant  women. 

Pleitas,  162  inhabitants. — (1st  answer.)  From  the  30th  of  June  to  the  8tli  of  August.  (2d) 
Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants.  (5th)  Water 
from  the  Jaldn  ;  agreeable.  (6tli)  Yes  ;  the  Jaldn  water  and  that  from  the  canal  supplied  by 
the  same.  (7th)  Sandy  and  cretaceous  ;  no  marshes  nor  frequent  intermittent  fevers.  (8th) 
At  30  meters.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  On  the  Jaldn.  (12th) 
Equally.  (13th)  Highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  canal  called 
Pedrola,  and  in  the  houses.  (17th)  39  days ;  ascent  up  to  the  19th  of  July  ;  descent  after- 
wards. (18th)  No.  (19th)  No.  (20th)  17  attacks— 8  males,  9  females.  (21st)  11  deaths— 7 
males,  4  females.    (22d)  All  in  the  upper.    (23d)  There  are  none. 

Ateca,  5,265  inhahitants. — (1st  answer.)  From  the  2d  of  July  to  the  27th  of  August.  (2d) 
Im];)orted  by  a  wandering  beggar.  (3d)  Both  ordinary.  (4tli)  There  is  none  ;  night  soil  taken 
to  the  rivers  and  into  the  court-yards  ;  cleaning  by  the  municipality.  (5th)  Good  spring  water, 
containing  magnesia.  (6th)  Yes;  suspected.  (7th)  Granite  and  sand;  no  marshes  nor  inter- 
mittent fevers.  (8th)  At  800  meters.  (9th)  Of  iron  pipes.  (10th)  Much  more  in  former,  on 
account  of  preventive  measures  this  time.  (11th)  At  the  confluence  of  the  three  rivers 
Jaldn,  Mambles,  and  Piedra.  (12th)  Equally.  (13th)  Railroads  and  highways.  (14th)  Cor- 
dons, lazarettos,  and  disinfectants.  (15tli)  Prohibited.  (16th)  During  the  epidemic  in  lavato- 
ries and  springs  ;  ordinarily  in  the  river.  (17th)  56  days.  (18th)  Yes.  (19th)  Yes.  (20th) 
214  attacks — 88  males,  126  females.  (21st)  30  deaths — 11  males,  19  females..  (22d)  Majority 
in  the  lower  and  to  the  south.  (23d)  In  the  district  prison  two  attacks;  two  persons  coming 
from  an  infected  point  attacked. 

Escatron,  2,595  inhabitants. — (1st  answer.)  From  the  2d  of  July  to  the  17th  of  August.  (2d) 
The  first  case  in  an  inn ;  imported.  (3d)  Both  very  bad.  (4th)  There  is  none  ;  cleaning  by 
the  municipality ;  excrements  in  the  courts.  (5th)  From  the  river  Ebro.  (6tli)  Yes ;  Ebro 
water.  (7th)  Clay  and  limestone ;  no  marshes  nor  intermittent  fevers.  (8th)  At  150  meters. 
(9th)  There  is  none.  (10th)  Equally.  (11th)  At  the  confluence  of  the  Ebro  and  Martin. 
(12th)  Equally.  (13th)  By  river  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th) 
In  the  river.  (17th)  46  days — ascent,  15 ;  apogee,  15 ;  descent,  16.  (18th)  Yes.  (19th)  Yes. 
(20th)  400  attacks — 250  males,  150  females.  (21st)  104  deaths — 51  males,  53  females.  (22d) 
Indifferently.    (23d)  There  are  none.    (24th)  At  the  apogee  some  fulminant  cases. 

Lecinena,  1,^1  Q  inhabitants. — (1st  answer.)  From  the  4th  of  July  to  the  2d  of  September. 
(2d)  Imported  by  persons  and  effects.  (3d)  The  first  ordinary  ;  the  second  bad.  (4th)  There 
is  none  ;  no  public  cleaning.  (5th)  Pool  water  ;  and  when  this  is  wanting,  from  an  irrigation 
canal  proceeding  from  the  river  Gallego.  (6th)  Unknown.  (7th)  Sandy  and  calcareous  ;  no 
marshes  nor  frequent  intermittent  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th) 
Yes;  more.  (11th)  No  river.  (13th)  Highways.  (14th)  Disinfectants  and  lazarettos.  (15th) 
Excessive.  16th  Private  basins  and  in  the  houses.  (17th)  60  days — ascent,  10;  apogee,  12; 
descent,  38.  (18th)  Yes.  (19th)  Yes.  (20th)  110  attacks— 34  males,  76  females.  (21st)  31 
deaths — 11  males,  20  females.  (22d)  Lower  stories,  90 ;  upx^er,  20 ;  to  the  south,  70 ;  to  the 
north,  40. 

Cinco  Olivas,  691  inhabitants. — (1st  answer)  From  the  5th  of  July  to  the  25th  of  August. 
(2d)  Unknown  ;  supposed  by  lack  of  hygiene  and  by  bad  food.  (3d)  Both  bad.  (4tli)  There  is 
none ;  the  inhabitants  clean  as  they  please.    (5th)  River  water  ;  good  in  winter ;  bad  in  sum- 
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raer.  (6t.li)  Use  of  Ebro  water ;  unliealtliy.  (7tli)  Granite  and  calcareous ;  no  marshes  nor 
frequent  fevers.  (8th)  At  212  meters.  (0th)  There  is  none.  (10th)  l,8«fi  less.  (11th)  Sur- 
rounded by  the  Ebro  and  the  irrigation  canal.  (13th)  Eqiially.  (loth)  Neighboring  roads 
connecting  with  the  railroad.  (14th)  Public  cleanings,  fumigations,  and  disinfection.  (15th) 
Much.  (IGth)  In  the  river,  and  generally  in  the  houses.  (17th)  51  days — ascent,  14;  apogee, 
12;  descent,  25.  (18th)  No.  (19th)  Yes.  (20th)  84  attacks— 56  adults,  7  aged,  21  children'. 
(21st)  10  deatlis — 8  adults,  2  aged,  G  children.  (22d)  In  the  lower,  70  ;  in  the  uiJi^er,  14  ;  to  the 
north,  28;  to  the  south,  5G.    (24th)  The  majority  inhabited  lower  stories  ;  bad  food. 

Terrer, 1014:  inhabitants. — (1st  answer.)  From  the  1st  of  July  to  the  4th  of  SeiJtember. 
(2d)  By  persons  from  infected  places.  (4th)  There  is  none  ;  the  inhabitants  clean  by  remov- 
ing night-soil  to  the  fields.  (5th)  The  river  Jaldn  water  ;  good  when  it  is  clear.  (Gth)  No. 
(?th)  It  is  on  the  side  of  the  mountain,  at  500  meters  elevation  ;  no  marshes  nor  frequent  fevers. 
(8th)  At  400  meters.  (9th)  There  is  none.  (10th)  In  1834  and  1855  equal  to  this.  (11th) 
Upon  the  river.  (12th)  Equally.  (13th)  Railroads  and  highways.  (14tli)  Disinfectants. 
(15th)  Yes.  (IGtli)  In  the  river,  and  each  house  for  itself.  (17th)  65  days — ascent,  9  ;  apogee, 
9  ;  descent,  47.  (18th)  Yes.  (19th)  No.  (20th)  175  attacks— 74  males,  101  females.  (21st) 
70  deaths — 25  males,  45  females.    (22d)  Indifferently.    (23d)  There  are  none. 

Pastriz,  580  inhabitants. — (1st  answer.)  From  the  7th  of  July  to  the  31st  of  the  same. 
(2d)  By  a  female  harvester  coming  from  Torres  de  Zaragoza.  (3d)  Both  fair  ;  much  damp- 
ness. (4th)  There  is  none;  cleaning  by  the  municipality.  (5th)  From  the  river  Gallego;  good. 
(Gth)  No.  (7th)  Clay;  surrounded  by  marshes;  intermittent  fevers.  (8th)  At  800  meters. 
(9th)  There  is  none.  (10th)  The  former  less  than  this.  (11th)  Between  the  river  Ebro  and  its 
canal.  (12th)  Equally.  (13th)  General  highway  from  Zaragoza.  (14th)  Disinfectants.  (15th) 
Yes.  (16th)  In  caaals  proceeding  from  Vidau;  all  the  clothing  outside  of  the  house.  (17th) 
36  days;  slow  course.  (18th)  Yes;  on  the  same  day.  (19th)  Yes;  insignificant.  (20th)  59  at- 
tacks— 28  males,  31  females.  (21st)  51  deaths— 23  males,  28  females.  (22d)  All  in  the  upper; 
equally  as  respects  the  points  of  the  compass. 

Padrilla,  662  inhabitants. — (1st  answer.)  From  the  9tli  of  July  to  the  27th  of  August. 
(2d)  Imported  by  a  person.  (3d)  First  bad  ;  second  good.  (4th)  There  is  none;  cleaning  by 
the  inhabitants.  (5th)  Good  Ebro  water.  (6th)  No.  (7th)  Sandy,  calcareous;  there  are  dis- 
tant marshes;  fevers  not  frequent.  (8th)  At200meters.  (9th)  No.  (10th)  Of  the  two  former 
one  greater  and  the  other  less.  (11th)  On  the  Ebro.  (r3th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants.  (15th)  Yes.  (16th)  Washing  in  the  Ebro,  outside  of  the  house.  (17th)  49 
days — ascent,  22;  apogee.  12;  descent,  15.  (18th)  Epidemic  began  after  a  storm.  (19th)  Yes. 
(20th)  94  attacks— 38  males,  56  females.  (21st)  39  deaths.  (22d)  In  the  lower,  GO;  in  the  up- 
per, 30. 

Zuera,  1977  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  21st  of  September. 
(2d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants. 
(5th)  Canals  proceeding  from  the  Gallego.  (Gth)  Yes;  on  account  of  filth  which  falls  into  the 
canals  along  the  road  traversed  by  carts  and  horses.  (7th)  Rocky  in  part,  and  also  conglome- 
rate; frequent  fevers.  (8th)  At  7  meters.  (9th)  Iron  pipes.  (10th)  In  the  former  eijidemic 
less  than  this.  (11th)  Between  the  river  Gallego  and  two  canals.  (12th)  Suffered  most  near 
the  canal.  (13th)  Railways;  highways  from  Zaragoza.  (14th)  Disinfectants  and  hygienic 
measures.  (15th)  Generally  very  frequent;  prohibited  during  the  epidemic.  (IGth)  In  the 
river;  outside  of  the  house;  the  public  lavatory  was  closed.  (17th)  54  days — ascent,  11;  apogee, 
18  ;  descent,  25.  (18th)  Maximum  mortality  with  rain.  (19th)  Yes.  (20th)  209  attacks— 133 
males,  136  females.  (21st)  96  deaths — 43  males,  53  females.  (22d)  Unknown;  to  the  north, 
125;  to  the  south,  124.  (23d)  There  are  none.  (24th)  Want  of  hygiene,  and  water  collected 
after  irrigation,  are  the  causes  of  frequent  intermittent  fevers. 

Osera  de  Ebro,  547  inhabitants. — (1st  answer.)  From  the  10th  of  July  to  the  2d  of  October. 
(2d)  Unknown.  (3d)  Both  good.  (4th)  There  is  none ;  public  cleaning  by  contract.  (5th) 
Ebro  water.  (Gth)  No.  (7th)  Clay  ;  intermittent  fevers  in  autumn.  (8th)  At  the  commence- 
ment of  the  epidemic  interment  in  the  town ;  afterwards  at  1  kilometer.    (9th)  There  is  none. 
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(10th)  Nearly  equal.  (11th)  On  the  banks  of  the  Ebro.  (13th)  Eqnally.  (13th)  Highway 
and  neighboring  roads.  (14th)  Disinfectants.  (15th)  Much.  (16th)  After  the  rinsing  in  the 
house,  washing  in  the  river  Ebro.  (17th)  83  days — ascent,  20  ;  apogee,  21 ;  descent,  42.  (18th) 
Yes ;  3  days  afterwards.  (19th)  Yes.  (20th)  80  attacks— 50  males,  30  females.  (21st)  26 
deaths— 12  males,  14  females.    (22d)  Unknown.    (23d)  There  are  none. 

Malpica,  259  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  20th  of  August. 
(2d)  By  persons.  (3d)  Both  good.  (4tli)  There  is  none  •  cleaning  by  the  inhabitants.  (5th) 
Yery  good  fountains ;  besides  from  the  river  Alba,  at  1  kilometer  distance.  (6tli)  No.  (7th) 
Calcareous;  no  marshes  nor  frequent  fevers.  (8th)  At  1,500  meters.  (9th)  There  is  none; 
there  exists  a  stone  reservoir  of  15  meters  breadth  and  2  meters  depth.  (10th)  All  the  former 
were  less.  (11th)  At  1  kilometer  from  a  small  i*iver.  (12th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants  and  isolation.  (15th)  No.  (16th)  In  the  river.  (17th)  26  days — ascent,  11 ; 
descent,  15.  (18th)  Yes ;  rapidly  causing  ascent  and  fulminant  cases.  (19th)  Yes.  (20th) 
44  attacks — 10  children.  18  men,  16  women.  (21st)  11  deaths— 3  children,  6  men,  2  women. 
(22d)  Not  observed.    (23d)  There  are  none. 

Orcajo,  455  inhabitants. — (1st  answer.)  From  the  11th  of  July  to  the  8tli  of  September. 
(2d)  Imported  by  effects.  (3d)  First  good  ;  second  miserable ;  near  a  pool.  (4th)  There  is  none ; 
no  public  cleaning.  (5th)  Good  ;  spring  water.  (6th)  No.  (7th)  Sandy  ;  calcareous  ;  there  is  a 
pool  near  the  village ;  no  fevers.  (8th)  At  600  meters.  (9th)  There  is  none.  (10th)  In  the 
former  the  mortality  was  greater  on  account  of  the  miserable  conditions.  (11th)  A  river  at  a 
great  distance.  (13th)  Highways.  (14th)  Cordons,  disinfectants,  and  fumigation.  (15th) 
Yes;  much.  (16th)  In  streams.  (17th)  59  days — ascent,  10;  apogee,  20;  descent,  29.  (18th) 
Yes;  visibly.  (19th)  There  were  diarrhoeas  and  colics  befoi'e  the  epidemic.  (20th)  120 
attacks — 52  males,  68  females.  (21st)  32  deaths — 13  males,  19  females.  (22d)  Almost  all  in 
the  lower.    (23d)  There  are  none.    (24th)  Those  who  observed  a  careful  diet  were  not  affected. 

Cetina,  1,169  inhabitants. — (1st  answer.)  From  the  12th  of  Jixly  to  the  28th  of  August. 
(2d)  Imfjorted  by  a  harvester  from  Zaragoza.  (3d)  First,  bad  ;  second,  fair.  (4th)  There  is 
none ;  cleaning  by  the  inhabitants.  (5th)  Water  from  the  river  Jaldn,  and  from  distant 
springs  ;  during  the  epidemic  tlie  river  water  was  prohibited,  but  the  inhabitants  used  it  fur- 
tively. (6th)  Suspected.  (7th)  Clay;  iio  marshes,  malarial  fever  endemic  ;  more  frequent  in 
autumn.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  89  deaths  in  1834;  81  in  1855. 
(11th)  Elevated;  near  the  Jalon;  there  are  numerous  canals.  (12th)  Equally.  (13th)  Rail- 
way running  along  the  Jaldn  and  highways.  (14th)  Disinfectants  and  medical  inspection. 
(15th)  Much.  (16th)  In  the  house  and  canals.  (17tli).  47  days;  ascent,  22;  apogee,  5;  descent, 
20.  (18th)  Yes.  (19th)  Only  during  the  epidemic.  (20th)  218  attacks — 95  males,  123  females. 
(21st)  85  deaths — 37  males,  48  females.  (22d)  Majority  in  the  lower  ;  more  to  the  south  than 
to  the  north.    (23d)  There  are  none. 

Nonaspe;  1,321  inhabitants. — (1st  answer.)  From  the  12th  of  July  to  the  18th  of  August. 
(2d)  Unknown.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  the  inhabitants  charged 
with  public  cleaning  by  the  municipality.  (5th)  From  the  river  Matassana;  good,  containing 
magnesia.  (6th)  The  river  water  believed  to  be  infected.  (7th)  Sand  and  clay,  with  traces 
of  lime;  no  marshes  nor  fevers.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th)  The 
former  a  little  more.  (11th)  At  the  confluence  of  two  rivers.  (12tli)  The  part  near  the  ceme- 
tery suffered  most.  (13th)  By  land.  (14th)  Sulphur,  chloride  of  lime,  and  blazing  fires. 
(15th)  Yes;  abuse  of  cantaloupes,  etc.  (16th)  Each  one  in  the  river.  (17th)  36  days — ascent, 
14;  apogee,  6;  descent,  16.  (18th)  Yes.  (20th)  112  attacks— 35  males,  77  females.  (21st) 
26  deaths — 12  males,  14  females.  (22d)  In  the  lower,  18;  in  the  upper,  115;  to  the  north,  94; 
to  the  south,  36. 

Villarroya  de  la  Sierra,  2,145  inhabitants.— {1st  answer.)  From  the  13th  of  July  to  the 
31st  of  August.  (2d)  The  first  case  was  a  laborer  who  had  no  communication  with  cholera 
patients;  he  drank  water  of  a  fountain  not  fit  for  drinking,  and  died  in  three  hours  and  a  half. 
(3d)  The  first,  good;  the  second,  bad  and  damp.  (4th)  There  is  none;  cleaning  by  the  munici- 
pality.   (5th)  Very  good  spring  water,  but  badly  introduced,  passing  through  court-yards  and 
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other  filthy -places.  (6th)  Suspected  from  the  use  of  contaminated  water.  (7th)  Calcareou.s 
and  clayey;  no  marshes  nor  frequent  fevers.  (8th)  At  1,500  meters.  (9th)  Of  brick;  in  bad 
condition.  (10th)  The  former  more  intense.  (11th)  Upon  a  stream  or  pool  in  which  water 
collects.  (12th)  Equally.  (13th)  Highways  and  neighboring  roads.  (14th)  All.  (15th)  Yes. 
(IGth)  In  the  stream  and  in  the  house.  (17th)  49  days;  very  irregular  in  its  course.  (18th) 
Yes.  (19th)  No.  (20th)  533  attacks;  the  majority  in  adults  and  women.  (21st)  144  deaths — 
38  males,  106  females.  (22d)  Without  distinction.  (23d)  The  civil  guard  suffered  equally 
with  the  inhabitants. 

Bordalha,  650  inhabitants. — (1st  answer.)  From  the  14th  of  July  to  the  13th  of  September. 
(2d)  Imported  by  a  person  from  an  infected  place.  (3d)  Both  good.  (4th)  There  is  none; 
cleaning  by  the  inhabitants  under  direction  of  the  municipality.  (5th)  Rain  and  fountain  water; 
excellent.  (6th)  No.  (7th)  Calcareoiis  and  clayey;  to  the  north  a  pool,  and  another  to  the 
west.  (8th)  At  400  meters.  (9th)  There  is  none.  (10th)  This  time  more.  (11th)  Near  the 
river.  (12th)  Equally.  (13th)  Highways.  (14th)  Public  cleaning,  hygiene  and  disinfectants. 
(15th)  No.  (16th)  Washing  in  the  house.  (17th)  60  days — ascent,  15;  apogee,  9;  descent,  36. 
(18th)  No.  (19th)  Yes.  (20th)  152  attacks— 56  males;  96  females.  (21st)  35  deaths— 15  males; 
20  females.    (22d)  In  the  lower,  52;  in  the  upper,  93;  to  the  north,  70;  to  the  south,  112. 

Lecera,  1,765  inhabitants. — (1st  answer.)  From  the  15th  of  July  to  the  4th  of  September. 
(2d)  Supj)osed  by  an  inhabitant  who  transports  fruit.  (3d)  First,  good;  second,  ordinary.  (4th) 
There  is  none;  excrement  to  the  fields  for  manure;  the  municipality  cleans.  (5th)  Spring 
water,  containing  alum  and  sulphate  of  aliamina;  good.  (6th)  No.  Calcareous  and  clay;  no 
marshes  nor  fevers.  (8tli)  At  more  than  1  kilometer.  (9th)  There  is  none.  (10th)  Anterior 
more  intense.  (11th)  On  a  dry  plain.  (13th)  Highways  and  neighboring  roads.  (14th)  All. 
(15th)  No  fruits  nor  vegetables  produced.  (16th)  In  the  public  lavatory,  supplied  by  the  over- 
flow of  a  spring.  (17th)  50  days — ascent,  20;  apogee,  10;  descent,  20.  (IStli)  Yes.  (19th) 
Yes.  (20th)  Attacks,  about  300.  (21st)  47  deaths— 24  males,  23  females.  {2M)  Without 
distinction.    (23d)  There  are  none.    (24th)  Cordons  thought  useless. 

Note. — In  the  village  of  Grisen,  of  365  iniiabitants,  and  very  bad  hygienic  conditions,  sit- 
uated upon  the  banks  of  the  Jaldn,  and  using  this  water  for  drinking,  the  epidemic  did  not 
develop,  in  spite  of  being  surrounded  by  infected  villages. 

Cadrete,  665  inhabitants. — (1st  answer.)  From  the  15th  of  July  to  the  27th  of  August. 
(2d)  Contact  with  persons  i^roceeding  from  infected  persons.  (3d)  Both  good.  (4th)  There 
is  none-  cleaning  by  the  inhabitants.  (5tli)  From  the  river  Huerva,  or  from  the  ImjDerial 
canal,  Aragon.  (6th)  No.  (7tli)  Rocky;  intermittents  rare.  (8th)  At  1^^  kilometers.  (9th) 
There  is  none.  (10th)  This  time  less.  (11th)  Upon  the  river  Huerva.  (12th)  Etiually.  (13th) 
By  land.  (14th)  Disinfectants.  (15th)  Yes.  (18th)  In  running  water.  (19th)  Yes.  (20th) 
180  attacks — 70  males,  110  females.    (21st)  48  deaths.    (22d)  Unknown. 

Mequinenza,  2,677  inhahitants. — (1st  answer.)  From  tlie  loth  of  July  to  the  31st  of  August. 
(2d)  Imported  by  persons.  (3d)  First,  good;  second,  ordinary.  (4th)  There  is  none;  cleaning 
by  the  inhabitants.  (5th)  From  the  Ebro  and  the  Segre;  the  latter  better.  (6th)  No.  (7th) 
Sand  and  clay;  no  marshes,  and  fevers  not  frequent.  (8th)  At  1  kilometer.  (9th)  There  is 
none.  (10th)  That  of  1854  greater.  (11th)  Upon  the  two  rivers,  Ebro  and  Segre.  (12th) 
Equally.  (13th)  By  river  and  highways.  (14th)  The  preventive  measures  consisted  in  pro- 
hibiting entrance  without  a  certificate  of  health.  (15th)  Yes.  (16th)  In  the  rivers.  (17tli)  47 
days — ascent,  20;  apogee,  10;  descent  17.  (18th)  Yes;  the  development  coincided.  (19th)  No. 
(20th)  156  attacks— 95  males,  61  females.  (21st)  59  deaths— 37  males,  22  females."  (22d)  Un- 
known.   (23d)  There  is  a  castle;  one  case  occurred  in  it. 

La  Vilueiia,  377  inhahitants. — (1st  answer.)  From  the  17th  of  July  to  the  9th  of  Septem- 
ber. (2d)  Imported  by  persons.  (3d)  First,  good;  second,  ordinary.  (4th)  There  is  none;  clean- 
ing by  the  municipality.  (5th)  Good  spring  water.  (6tli)  No.  (7th)  Good;  granite;  only 
small  pools;  fevers  not  frequent.  (8th)  Near  the  village.  (9th)  Of  iron.  (10th)  Former  greater. 
(11th)  In  the  midst  of  several  streams.  (12th)  Equally.  (13th)  By  land.  (14th)  All.  (15th) 
No.  (16th)  In  the  streams.  (17th)  53  days — ascent,  23;  apogee,  22;  descent,  8.  (18th)  Yes. 
S.  Mis.  92  17 
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(19th)  Yes.  (SOtli)  30  attacks.  (21st)  6  deaths— 2  males,  2  females,  2  children.  (22d)  All 
in  the  lower  and  to  the  south.    (23d)  There  are  none.    (24th)  The  patients  died  rapidly. 

Sestrica,  939  inhabitants. — (1st  answer.)  From  the  17th  of  July  to  the  22d  of  August. 
(2d)  By  an  inhabitant  coming  from  an  infected  place.  (3d)  First,  good;  second,  ordinary. 
(-Ith)  Thei-e  is  none;  the  inhabitants  remove  the  night  soil  by  order  of  the  municipality.  (5th) 
Good  spring  water.  (6th)  No.  (7th)  Clay;  no  marshes  nor  intermittent  fevers.  (8th)  At 
100  metres.  (9th)  Of  brick.  (10th)  This  time  less.  (11th)  A  small  stream.  (12th)  Equally. 
(13th)  By  rail  and  roadways.  (14th)  Lazarettos  and  disinfectants.  (15th)  Use  of  fruits  pro- 
hibited. (16th)  In  the  streams.  (17th)  36  days— ascent,  12;  apogee,  10;  descent,  14.  (18th) 
Yes.  (19th)  No.  (20th)  99  attacks— 35  males,  64  females.  (21st)  39  deaths.  (22d)  Generally 
in  the  lower. 

Torralba  de  los  Frdiles,  443  inhabitants. — (1st  answer.)  From  the  17th  of  July  to  the  14th 
of  September.  (2d)  Imported  by  persons.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none; 
cleaning  by  the  municipality.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Clay;  no  marshes 
nor  frequent  fevers.  (8th)  Adjoining  the  village.  (9th)  There  is  none.  (10th)  The  other  time 
there  was  no  epidemic;  thought  not  to  have  been  imported.  (11th)  High  location.  (12th) 
Ground  is  very  dry.  (13th)  By  land.  (14th)  Nothing.  (15th)  There  is  none.  (16th)  In 
private  lavatories.  (17th)  59  days — ascent,  28;  apogee,  13;  descent,  18.  (18th)  No.  (19th) 
Yes.  (20th)  81  attacks — 29  males  52  females.  (21st)  15  deaths — 3  males,  12  females.  (22d) 
All  in  the  lower;  to  the  south,  48;  to  the  north,  14;  to  the  east,  13;  to  the  west,  6,  (23d)  There 
are  none. 

Aninon,  1,814  inhabitants. — (1st  answer.)  From  the  17th  of  July  to  the  31st  of  August. 
(2d)  Unknown.  (3d)  Fii-st,  good;  second,  the  worst  in  the  village.  (4th)  There  is  none;  clean- 
ing by  the  inhabitants.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Calcareous  and  sandy; 
no  marshes,  and  intermittent  fevers  rare.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th) 
The  former  more  severe.  (11th)  The  village  surrounded  by  2  small  streams.  (12th)  Equally. 
(13th)  By  land.  (14th)  Disinfectants  and  medical  inspection.  (15th)  Yes.  (16th)  In  the 
streams.  (17th)  46  days — ascent,  14;  apogee,  16;  descent,  16.  (18th)  Yes;  after  a  great  storm 
the  epidemic  developed.  (19th)  No.  (20th)  388  attacks— 138  males,  190  females;  30  aged,  30 
children.  (21st)  89  deaths — 33  males,  56  females.  (22d)  Equally  in  all.  (23d)  There  are 
none. 

Muel,  1,138  inhabitants.— {1st  answer.)  From  the  18th  of  July  to  the  18th  of  August.  (2d) 
Imported  by  persons.  (3d)  First  good  and  the  second  better.  (4th)  There  is  none;  inhabit- 
ants clean.  (5th)  From  the  river  and  spring;  both  good;  the  river  is  the  Huerva.  (6th)  No. 
(7th)  Good;  sand  and  clay;  no  marshes  nor  frequent  fevers.  (8th)  At  more  than  1  kilometer. 
(9th)  There  is  none.  (10th)  That  of  1855  was  less,  but  the  village  contained  less  inhabitants. 
(11th)  On  the  banks  of  the  river  Huerva.  (12th)  Equally.  (13th)  Highways.  (14th)  Fum- 
igations and  disinfectants.  (15th)  Yes.  (16th)  Outside  of  the  house,  in  running  water,  or  in 
the  river.  (17th)  31  days— ascent,  10;  apogee,  8;  descent,  13.  (18th)  Yes;  cholera  aj^peared  2 
days  afterwards.  (19th)  No.  (20th)  398  attacks — majority  among  women  and  those  affected 
with  chronic  diseases.  (21st)  110  deaths — 37  males,  73  females.  (22d)  All  in  the  upper. 
(23d)  Post  of  the  civil  guard  affected  proportionately. 

Mayna.r,  522  inhabitants. — (1st  answer.)  From  the  19th  of  July  to  the  18th  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  The  first,  ordinary;  the  second,  fair.  (4th)  There 
is  none;  cleaning  by  the  municipality.  (5th)  Good  fountain  water  from  a  spring.  (6th)  No. 
(7th)  Sandy,  calcareous,  and  clayey;  intermittent  fevers  unknown.  (8th)  At  10  meters  from 
the  village.  (9th)  There  is  none.  (10th)  In  1865  less.  (11th)  Near  2  small  rivers.  (12th) 
35  per  cent.  more.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  Washing  in 
the  houses.  (17th)  30  days — ascent,  11;  apogee,  9;  descent,  10.  (18th)  Yes.  (19th)  Yes;  a 
peculiar  pain  in  the  stomach.  (20th)  132  attacks — 43  males,  89  females.  (21st)  40  deaths — 12 
males,  28  females.  (22d)  In  the  upper,  110;  in  the  lower.  22;  to  the  north  90;  to  the  south  42. 
(23d)  There  are  none.  (24th)  Bad  hygienic  conditions  and  bad  food  were  unfavorable  influ- 
ences surrounding  the  poor. 
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Remolinos,  902  inhabitants. — (1st  answer.)  From  the  20tli  of  July  to  the  8th  of  September. 
(2d)  Unknown.  (3d)  The  first,  good;  the  second,  bad;  in  the  houses  of  the  poor  the  animals 
and  men  live  together,  and  their  excrement  accumulates  there.  (4th)  There  is  none;  the 
inhabitants  clean.  (5th)  Canal  water  from  the  Ebro.  (6th)  No.  (7th)  Alluvium,  gravel  and 
clay;  no  marshes,  and  there  are  intermittent  fevers  in  September,  October,  May,  and  June. 
(8th)  One  was  constructed  for  the  epidemic,  at  500  meters  from  the  village;  the  other  was  sit- 
uated at  40.  (9th)  There  is  none.  (10th)  In  18G5  no  deaths;  in  the  former  very  few;  not  known 
why.  (11th)  Near  the  canal  Tauste.  and  not  far  from  the  Ebro.  (12th)  Equally.  (13th)  Neigh- 
boring roads.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  canals.  (17th)  50  days — 
ascent,  21;  apogee,  12;  descent,  17.  (18tli)  Yes;  the  storm  terrified  the  inhabitants;  the  chol- 
era developed  with  fury  during  the  night;  the  patients  died  in  a  few  hours.  (19th)  Yes. 
(20th)  146  attacks — 58  males,  88  females.  (21st)  49  deaths — 19  males,  30  females.  (22d) 
Equally;  majority  of  the  cases  to  the  south.  (23d)  There  are  none.  (24th)  Those  attacked 
who  did  not  die  in  a  few  hours  were  carried  off  on  the  5th  day  with  asthenic  fever. 

Lagata,  480  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  20th  of  August.  (2d) 
By  persons  from  infected  places.  (3d)  The  first  bad,  the  second  worse  ;  much  moisture.  (4th) 
There  is  none  ;  cleaning  by  the  municipality.  (5th)  Good  springs  coming  from  a  neighbor- 
ing gully.  (6th)  No.  (7th)  Sand  and  clay ;  no  marshes,  and  there  are  pools ;  no  fevers. 
(8th)  At  800  meters.  (9th)  There  is  none.  (10th)  The  former  light.  (11th)  At  900  meters 
from  the  river,  but  near  to  an  irrigating  hiierta.  (12th)  Equally.  (13th)  High  roads.  (14tli) 
Disinfectants  and  cleaning.  (15th)  Prohibited.  (16th)  In  canals  and  in  the  river.  (17th) 
29  days — ascent,  8 ;  apogee,  5 ;  descent,  19  ;  after  a  cessation  the  epidemic  revived  20  days 
afterwards.  (18th)  No.  (19th)  Yes.  (20th)  196  attacks— 96  males,  100  females.  (21st)  52 
deaths — 24  males,  28  females.  (22d)  In  the  upper,  79;  in  the  lower,  107;  to  the  north,  82; 
to  the  south,  91 ;  uncertain  to  the  west,  and  to  the  east,  23.  (23d)  There  are  none.  (24th)  A 
mimber  of  attacks  after  an  interval  of  20  days'  cessation. 

Castiliscar,  842  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  4th  of  September. 
(2d)  Unknown.  (3d)  All  bad.  (4th)  There  is  none  ;  the  municipality  cleans.  (5th)  From  a 
reservoir  supplied  by  a  fountain ;  removed  in  casks ;  it  is  miserable.  (6th)  Yes ;  epidemic 
attributed  to  the  water.  (7th)  Sand  and  clay ;  no  marshes,  but  there  is  a  large  pool  adjoining 
the  wells  of  the  village  ;  much  intermittent  fever  in  the  autumn.  (8th)  At  700  meters.  (9th) 
There  is  none.  (10th)  This  time  greater.  (11th)  Near  a  small  stream.  (12th)  Equally.  (13th) 
By  land.  (14th)  AH.  (15th)  Little.  (16th)  In  the  stream.  (17th)  42  days— ascent,  8  ;  apogee, 
10;  descent,  24.  (18th)  Yes.  (19th)  No.  (20th)  149  attacks.  (21st)  81  deaths— 27  males,  54 
females.    (22d)  Equally.    (23d)  There  are  none. 

^Ibdes,  1,114  inhabitants. — ^(Ist  answer.)  From  the  25th  of  July  to  the  17th  of  September. 
(2d)  Unknown.  (3d)  First,  bad;  second,  worse;  damp.  (4th)  There  is  none;  the  court-yards 
are  infectious;  cleaning  by  the  municipality.  (5th)  Good  river  water  from  the  Mesa.  (6th) 
No.  (7tli)  Clay;  on  account  of  the  moist  condition  of  the  banks  of  the  river,  where  there  are 
pools,  there  is  much  intermittent  fever.  (8tli)  Near  the  village,  and  in  bad  condition.  (9th) 
There  is  none.  (10th)  In  that  of  1855,  300  persons  died.  (11th)  Upon  the  river  Mesa,  sur- 
rounded by  a  large  canal.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  All.  (15th) 
Yes.  (16th)  In  the  canal.  (17th)  54  days — ascent,  6;  apogee,  15;  descent,  33.  (18th)  Yes. 
(19th)  Yes.  (20th)  495  attacks— 198  males,  297  females.  (21st)  109  deaths— 42  males,  67 
females.  (22d)  Unknown.  (23d)  There  are  none.  (24th)  It  is  believed  by  the  use  of  infected 
water,  proceeding  from  infected  places,  that  the  epidemic  was  caused. 

Tobed,  1,123  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  30th  of  September. 
(2d)  By  persons  from  infected  places.  (3d)  First,  good;  second,  bad.  (4th) 'There  is  none; 
night-soil  into  the  court-yards;  cleaning  by  the  inhabitants.  (5th)  Good  spring  and  fountain 
water.  (6th)  No.  (7th.)  Sandy;  no  marshes;  rare  intermittent  fevers.  (8th)  At  500  meters. 
(9th)  There  is  none.  (10th)  This  time  greater.  (11th)  At  the  confluence  of  the  river  and  the 
ravine.  (12th)  Unknown.  (13th)  By  river  and  land.  (14th)  AIL  (15th)  Yes.  (16th)  In  the 
river  and  in  the  ravine.    (17th)  66  days— ascent,  15;  apogee,  30;  descent,  21.    (18th)  Yes. 
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(19t]i)  Not  observed.  (20th)  50  attacks — 14  males,  36  females.  (21st)  46  deaths — 16  males,  30 
females.    (24th)  The  epidemic  did  not  respect  either  cleanliness  or  easy  circumstances. 

Bujaraloz,  2,004  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  13th  of  Sep- 
tember. (2d)  By  a  person.  (3d)  All  good.  (4th)  There  is  none;  cleaning  by  the  inhabitants. 
(5th)  Rain-water,  collected  in  reservoirs  for  the  use  of  the  village.  (6th)  No.  (7th)  Calcareous; 
no  marshes  nor  frequent  fevers.  (8th)  At  1,000  meters.  (9th)  There  is  none.  (11th)  Neither 
rivers  nor  streams.  (13th)  Highways.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  basiiis  in 
the  house.  (17th)  49  days — ascent,  17;  apogee,  15;  descent,  17.  (18th)  Yes.  (19th)  Yes. 
(20th)  96  attacks — 37  males,  59  females.  (21st)  40  deaths — 13  males,  27  females.  (22d)  In  the 
lower,  80;  in  the  upper,  19;  to  the  north  56,  to  the  south  40.  (23d)  There  are  none.  (24tli)  A 
tendency  to  attack  pregnant  women  and  convalescents. 

El  Frago,  559  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  30th  of  August. 
(2d)  By  persons.  (3d)  Both  bad;  the  first  attacks  in  houses  near  the  river  Arba.  (4th)  There 
is  none;  cleaning  by  the  municipality.  (5th)  Good;  from  the  rivers  Arba  and  Cervera.  (6th) 
No.  (7th)  Clay  and  rock;  no  fevers.  (8th)  At  1,000  meters,  on  the  top  of  a  hill.  (9th)  There 
is  none.  (10th)  In  those  of  1854  and  1855  only  8  persons  died.  (11th)  Between  the 
rivers  Abro  and  Cervera,  at  1,000  meters  from  each.  (12th)  Double  in  the  upper,  near 
the  river.  (13th)  Neighboring  roads  and  the  river  Arba.  (14th)  All.  (15th)  No.  (16th)  In 
the  rivers  at  a  great  distance  from  the  village.  (17th)  34  days — ascent,  8;  apogee,  6;  descent, 
20.  (18th)  Yes;  a  heavy  rain  caused  the  river  to  rise,  the  waters  of  which  gave  off  a  sulphur- 
ous odor,  after  which  the  cases  began  to  appear.  (19th)  Yes.  (20th)  89  attacks.  (21st)  55 
deaths.    (22d)  In  the  upper,  and  to  the  east  and  west.    (23d)  There  are  none. 

Munebrega,  1,103  inhab ita nts .-^{Ist  answer.)  From  the  28th  of  July  to  the  5th  of  Octo- 
ber. (2d)  By  persons.  (3d)  The  first  good ;  the  second  miserable.  (4th)  There  is  none ; 
night-soil  into  the  court-yards  ;  cleaning  by  the  inhabitants.  (5th)  Fair  spring  water.  (6th) 
No.  (7th)  Sand  and  clay  ;  no  marshes  nor  fevers  ;  the  latter  appear  in  a  ward  near  a  spring 
when  the  latter  contains  water.  (8th)  At  500  meters.  (9th)  Of  brick.  (lOtli)  The  anterior 
very  severe.  (11th)  Upon  a  little  stream.  (12tli)  In  the  part  near  the  stream  70  per  cent, 
more  attacked.  (13th)  Neighboring  ro^ads.  (14th)  Disinfectants  and  hygiene.  (15th)  Yes. 
(16th)  In  the  village,  each  inhabitant.  (17th)  69  days — ascent,  20 ;  apogee,  15 ;  descent,  34. 
(18th)  Yes.  (19th)  No.  (20th)  166  attacks— 60  males,  106  females.  (21st)  33  deaths— 16 
males,  17  females.  (22d)  Equally.  (23d)  There  are  none.  (24th)  The  benign  character  of 
this  epidemic  as  compared  to  the  former  is  attributed  to  the  rigid  hygienic  measures. 

Calmarza,  367  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  24th  of  Septem- 
ber. (2d)  Unknown.  (3d)  Both  good.  (4th)  There  is  none  ;  into  the  court-yards  ;  cleaning 
wanting.  (5th)  From  the  river ;  good  and  hard  ;  containing  limestone.  (6th)  No.  (7th) 
Surrounded  by  rocks  ;  calcareous  soil ;  no  marshes  ;  few  fevers.  (8th)  At  50  meters.  (9th) 
There  is  none.  (10th)  Former  more  severe.  (11th)  Upon  the  river.  (12th)  The  lower  part, 
by  2  per  cent.  more.  (13th)  By  land.  (14th)  Cordons  before  the  first  case,  disinfectants 
afterwards.  (15th)  Abuse  of  unripe  olives.  (16th)  In  the  river,  in  the  lower  jjart  of  the 
village.  (17th)  57  days — ascent,  16  ;  apogee,  17  ;  descent,  24.  (ISth)  Began  two  days  after 
a  storm,  and  with  rain  fulminant  cases  occurred.  (19th)  Yes.  (20th)  118  attacks — 43  men, 
56  women,  19  children.  (21st)  28  deaths — 7  men,  17  women,  4  children.  (22d)  In  the  lower, 
70  ;  in  the  upper,  48  ;  to  the  north,  52  ;  to  the  south,  66.    (23d)  There  are  none. 

Tauste,  4^,150  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  2d  of  September. 
(2d)  There  are  none.  (3d)  First  good  ;  second  fair.  (4th)  There  is  none  ;  cleaning  bj^  the 
municipality  ;  night-soil  in  the  court-yards.  (5th)  From  the  river  Ebro ;  good.  (6th)  No. 
(7th)  Calcareous  ;  no  marshes ;  rare  intermittent  fevers ;  there  are  some  in  October.  (8th) 
At  800  meters.  (9th)  There  is  none.  (lOtli)  The  former  were  benign,  and  the  village  was  in 
a  worse  hygienic  condition,  (llth)  In  a  dry  locality,  at  a  great  distance  from  rivers  and 
streams.  (13th)  Neighboring  roads.  (14th)  Disinfectants,  hygiene  and  public  cleaning. 
(15th)  No.  (16th)  In  the  public  lavatory.  (17th)  39  days — ascent,  9;  apogee,  6;  descent,  24. 
(18th)  Yes  ;  after  storms  the  cholera  developed.    (19th)  Yes.    (20th)  1,248  attacks — 539  males, 
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■^OG  females.  (21st)  455  deaths— 194  males,  2G1  females.  (22d)  Equally.  (23d)  In  the  post  of 
the  civil  guard  there  were  no  cases. 

Encmacorva,  1,092  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  27th  of 
August.  (2d)  By  communication  with  infected  places.  (3d)  Unsatisfactory  ;  houses  in  an 
ordinary  state  of  healthfulness.  (4tli)  There  is  none  ;  dejjosits  in  the  court  yards;  cleaning  Ly 
the  municipality.  (5th)  Fountains  and  wells  ;  good.  (Gth)  No.  (7th)  Sandy ;  good  topo- 
graphical position  ;  no  fevers.  (8th)  Almost  within  the  village.  (9th)  Of  iron  pipes  and 
aqueducts.  (10th)  Anterior  more.  (11th)  Upon  the  river.  (12th)  Equally.  (13th)  Neigh- 
boring roads.  (14th)  All.  (15th)  Yes.  (IGth)  In  the  river.  (17th)  29  days — ascent  12;  apo- 
gee 8 ;  descent  9.  (1.3th)  Yes.  (19th)  Yes.  (20th)  255  attacks— 80  men;  lOG  women;  40  boys 
29  girls.  (21st)  47  deaths — 12  men,  27  women,  8  children.  (22d)  To  the  north  less  than  to  the 
south.    (23d)  There  are  none.    (24th)  Failure  of  jjublic  hygiene  and  privation. 

Luna,  1,753  vnJiabitants. — (1st  answer.)  From  the  29th  of  July  to  the  22dof  August.  (2d) 
By  a  person.  (3d)  First  good;  second  miserable.  (4th)  There  is  none;  in  the  court-yards;  the 
inhabitants.  (5th)  Fountains  proceeding  from  the  river;  good.  (Gth)  No.  (7th)  Clay;  no 
marshes;  intermittent  fevers  not  frequent.  (8th)  In  the  center  of  the  village;  a  temporary  one 
at  a  kilometer's  distance.  (9th)  There  is  none.  (10th)  The  former  less  severe.  (11th)  Sur- 
rounded by  the  river  Ebro.  (12th)  Equally.  (13th)  Neighboi"ing  roads.  (14th)  Cordons  in 
the  beginning.  (15th)  Yes.  (IGth)  In  the  river.  (17th)  25  days — ascent  6;  apogee  6;  descent 
13.  (18th)  Yes.  (19th)  Yes;  with  pains  in  the  stomach.  (20th)  450  attacks.  (21st)  90  deaths. 
(22d)  In  the  lower.    (23d)  There  are  none. 

Farasdues,  770  inhabitants. — (1st  answer.)  From  the  30th  of  July  to  the  4th  of  September. 
(2d)  By  a  person.  (3d)  Both  ordinary.  (4th)  There  is  none;  night-soil  in  the  court-yards. 
(5th)  'Fountain  water  from  a  spring;  good;  containing  magnesia.  (Gth)  No.  (7th)  Sandy; 
marshes  at  kilometers.  (9th)  There  is  none.  (10th)  Former  less  severe.  (11th)  Near  a  stream. 
(12th)  Equally.  (13th)  Neighboring  highways.  (14th)  Lazarettos  and  disinfectants.  (15th) 
Yes.  (IGth)  In  the  public  lavatQry  and  in  the  stream.  (17th)  36  days — ascent  10;  apogee  5; 
descent  11.  (18th)  Yes.  (19th)  Yes.  (20th)  120  attacks— 53  males,  67  females.  (21st)  64 
deaths — 23  males,  41  females.  (22d)  In  the  upper;  equally  to  the  north  and  south.  (23d) 
There  are  none. 

Malanquilla,  570  inhabitants. — (1st  answer.)  From  the  31st  of  July  to  the  9th  of  September. 
(2d)  By  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  night-soil  emptied  out- 
side of  the  town;  inhabitants  clean.  (5th)  Good  spring  water,  containing  lime  and  magnesia. 
(Gth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (Sth)  Within  the  village.  (9th)  Of  brick. 
(10th)  This  was  worse.  (11th)  In  a  dry  locality.  (13th)  Neighboring  roads  and  highways. 
(14th)  Lazarettos  and  disinfectants.  (15th)  There  is  none.  (IGth)  In  public  lavatories.  (17th) 
40  days — ascent,  18;  apogee,  13;  descent,  9.  (18th)  Yes.  (19th)  Yes.  (20th)  125  attacks — 
45  males,  80  females.  (21st)  23  deaths — 5  males,  18  females.  (22d)  Unknown.  (23d)  There 
are  none. 

Alharna  de  Aragon,  117  inhabitants. — (1st  answer.)  From  the  2d  to  the  29th  of  August. 
(2d)  Unknown.  (3d)  Both  ordinary.  (4th)  There  is  none;  the  night  soil  runs  in  open  gutters; 
cleaning  by  the  inhabitants.  (Sth)  Good  spring  water,  containing  lime.  (Gth)  No.  (7th) 
Calcareous  and  clayey  ;  no  marshes  nor  fevers.  (8th)  At  500  meters.  (9th)  Of  iron  pipe,  800 
meters  long.  (10th)  Every  time  with  slight  force.  (11th)  Traversed  by  the  Jalon  and  irriga- 
tion canals.  (12th)  Equally.  (13th)  Railway  and  neighboring  roads.  (14th)  Disinfectants. 
(15th)  No.  (16th)  In  public  lavatories.  (17th)  27  days — ascent,  8;  apogee,  12;  descent, 
7.  (18th)  Yes,  with  rains  and  rise  of  the  Jaldn.  (19th)  Yes.  (20th)  72  attacks — 28  males, 
44  females.  (21st)  32  deaths — 10  males,  22  females.  (22d)  In  the  lower  41;  in  the  upper  31. 
(23d)  No  cases  in  the  post  of  the  civil  guard. 

NoviUas,  710  inhabitants. — (1st  answer.)  Three  cases  to  the  30th  of  September.  (2d)  By  a 
person.  (3d)  Both  good.  (4th)  There  is  none;  cleaning  by  the  municij)ality.  (5th)  From  the 
Ebro  and  fountains;  good;  feruginous,  and  containing  lime  and  magnesia.  (Gth)  The  first 
house  attacked  used  water  from  the  river  Ebro.    (7th)  Sandy ;  traversed  by  running  water ; 
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no  fevers.  (8tli)  At  300  meters.  (9th)  There  is  none.  (10th)  The  anterior  less.  (11th)  Upon 
the  river  Ebro,  and  surrounded  by  canals.  (12th)  The  princijjal  focus  was  in  the  center  of 
the  village.  (13th)  Railways  and  a  highway.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In 
the  river.  (17tli)  35  days— ascent,  12  ;  apogee,  6;  descent,  17.  (18th)  Yes.  (19th)  Yes.  (20th) 
222  attacks — 94  males,  128  females.  (21st)  31  deaths — 14  males,  17  females.  (22d)  In  the  lower, 
18  ;  in  the  upper,  204  ;  to  the  north,  83  ;  to  the  south,  139.    (23d)  There  are  none. 

Jarque,  1,205  inhabitants. — (1st  answer.)  From  the  2d  of  August  to  the  3d  of  September. 
(2d)  By  mule  drivers.  (3d)  Miserable.  (4th)  There  is  none;  there  are  places  in  which  the 
sewage  stands  perpetually.  (5th)  River  and  fountain  water ;  excellent.  (6th)  No.  (7tli)  Vol- 
canic, and  very  porous ;  no  frequent  fevers.  (9th)  There  is  none.  (10th)  This  time  more. 
(11th)  Upon  the  river  Aranda,  with  ntimerous  affluents.  (12th)  Equally.  (13th)  By  land. 
(14th)  Fumigations,  lazarettos,  and  disinfectants.  (15th)  Yes.  (16th)  In  the  rivers  and 
canals  along  its  margin.  (17th)  32  days.  (18th)  No.  (19th.  Yes.  (20th)  195  attacks.  (21st) 
79  deaths — 35  males.  44  females. 

Mora,  de  Ebro,  603  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  6tli  of 
September.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  no  public  cleaning.  (5th) 
From  the  Ebro.  (6th)  Yes.  (7th)  Sand  and  clay ;  no  marshes  nor  fevers.  (8th)  At  1 
kilometer.  (9th)  There  is  none.  (10th)  The  former  greater  ;  the  mildness  of  this  attributed 
to  hygiene.  (11th)  U]3on  the  Ebro.  (12th)  The  part  nearest  the  river.  (13th)  By  river  and 
neighboring  roads.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  private  lavatories  whose 
dirty  waters  serve  for  irrigation  ;  washing  also  in  the  river.  (17th)  33  days — ascent,  8  ; 
apogee,  12 ;  descent,  13.  (18th)  No.  (19th)  No.  (20th)  57  attacks — 21  males,  36  females. 
(21st)  34  deaths — 12  males,  22  females.  (23d)  There  are  none.  (24th)  The  well-to-do  classes 
were  not  attacked  ;  only  the  poor  ;  bad  cleaning  and  want  of  hygiene. 

Badules,  425  inhabitants. — (1st  answer.)  From  the  5th  of  August  to  the  5th  of  September. 
(2d)  By  persons.  (3d)  Both  miserable.  (4th)  There  is  none ;  no  public  cleaning.  (5th) 
River  water ;  good.  (6th)  No.  (7th)  Calcareous  ;  no  marshes,  nor  fevers.  (8th)  At  400 
meters.  (9th)  There  is  none.  (10th)  Five  times  greater  than  this.  (11th)  Upon  a  river,  at 
its  confluence  with  a  pool  constantly  containing  water.  (13th)  Equally.  (13th)  By  land.  (14th) 
Cordons  and  disinfectants.  (15th)  Yes.  (16th)  In  the  river.  (17th)  31  days— ascent,  16; 
apogee,  6 ;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th)  32  attacks — 16  males,  16  females. 
(21st)  12  deaths — 6  males,  6  females.  (22)  Majority  in  the  lower  and  to  the  south.  (23d) 
There  are  none. 

Valmadrid,  193  inhabitants. — (1st  answer.)  From  the  6th  of  August  to  the  10th  of  Sep- 
tember. (2d)  By  persons.  (3d)  First  good  ;  the  first  case  occurred  in  the  principal  house  of 
the  village.  (4th)  No  cleaning  nor  public  hygiene.  (5th)  From  a  reservoir  supplied  by 
rains.  (6th)  No.  (7th)  Clay  ;  no  marshes.  (8th)  At  400  meters.  (9th)  There  is  none.  (10th) 
Same  as  this.  (11th)  Dry  soil.  (13th)  Highway.  (14th)  Cordons  and  lazarettos.  (15th)  No. 
(16th)  In  basins  in  the  house.  (17th)  35  days.  (18th)  No.  (19th)  No.  (20th)  13  attacks— 
6  men,  4  women,  2  girls,  1  boy.    (21st)  6  deaths — 2  males,  4  females. 

Pomer,  440  inhabitants. — (1st  answer.)  From  the  10th  of  August  to  the  2d  of  September. 
(2d)  Suspected  by  persons.  (3d)  First  good  ;  second  bad.  (4th)  There  is  none ;  cleaning  by 
the  municipality.  (5th)  Good  s^jring  water.  (6th)  No.  (7th)  Calcareous  and  sandy  ;  no 
marshes  nor  fevers.  (8th)  Within  the  village.  (9th)  There  is  none.  (10th)  The  former  less 
severe.  (11th)  On  the  side  of  a  hill.  (12th)  Equally.  (13th)  By  land.  (14th)  Cordons,  dis- 
infectants, fumigations,  and  isolation.  (15th)  Yes.  (16th)  In  the  stream,  6  kilometers  dis- 
tant. (17th)  23  days— ascent,  10;  apogee,  5;  descent,  8.  (18th)  Yes.  (19th)  No.  (20th) 
More  than  100  attacks.  (21st)  18  deaths — 6  males,  12  females.  (22d)  In  the  upper  and  to  the 
east.  (23d)  Ther,e  are  none. 

Alfamen,  64:7  inhabitants. — (1st  answer.)  From  the  13th  of  August  to  the  8th  of  September. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th) 
Agreeable;  well  water.  (6th)  No.  (7th)  Clay;  rain-water  reservoir;  intermittent  fevers  infre- 
quent.   (8th)  At  the  commencement  of  the  epidemic  it  was  removed  to  400  meters  distance. 
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(9th)  There  is  none.  (10th)  Clay.  (13th)  By  land.  (14th)  All.  (15th)  No.  (16th)  In  private 
basins  outside  of  the  house.  (17th)  20  days — ascent,  5;  apogee,  5:  descent,  l(i.  (18th)  Yes. 
(19th)  Yes.  (20th)  38  attacks.  (21st)  32  deaths— 12  males,  20  females.  (22d)  In  the  lower, 
12;  in  the  upper,  20. 

Undues  Pintano,  402  inhabitants. — (1st  answer.)  From  the  15th  of  August  to  the  4th  of 
September.  (2d)  Unknown.  (3d)  First  bad;  second  ordinary.  (4th)  There  is  none;  cleaning 
by  the  inhabitants.  (5th)  Good;  spring  water;  containing  lime.  (Gth)  No.  (7th)  Calcareous 
and  clayey;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  That 
of  1834  more  severe;  that  of  1855  less.  (11th)  Between  two  streams;  the  one  lower,  the  other 
higher  than  the  village.  (12th)  Equally.  (13th)  Highway.  (14th)  Disinfectants  and  hygiene. 
(15th)  Little.  (IGth)  In  the  streams.  (17th)  20  days — ascent,  4;  apogee,  12;  descent,  4.  (18th) 
Broke  out  5  days  after  a  severe  storm.  (19th)  No.  (20th)  175  attacks — 57  men,  102  women. 
16  children.  (21st)  25  deaths — 8  men,  12  women,  5  children.  (22d)  Equally.  (23d)  There  are 
none. 

Mesones,  782  inhabitants. ~{l^t  answer.)  From  the  20th  of  .August  to  the  27th  of 
September.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  Everything  wanting.  (5th)  Fountains, 
springs,  canals,  and  river;  the  last  preferred.  (Gth)  No.  (7th)  Good  ;  sandy  and  siliceous; 
no  marshes  nor  fevers.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th)  Little  difference. 
(11th)  The  river  flows  near  the  houses.  (12th)  Equally.  (13th)  Highways.  (14th)  All. 
(15th)  Much.  (16th)  In  the  canals  and  river.  (17th)  38  days — ascent,  20;  apogee,  8;  descent, 
10.  (18th)  Not  observed.  (]yth)  No.  (20th)  GG  attacks— 47  men,  10  women,  9  children.  (21st) 
24  deaths — 10  males,  14  females.  (22d)  Equally;  to  the  west,  20;  to  the  east,  4.  (23d)  There 
are  none. 

Torrelas,  920  inhabitants. — (1st  answer. )  From  the  20th  of  August  to  the  18th  of  September. 
(2d)  By  persons.  (3d)  First  good  ;  second  bad.  (4th)  There  is  none;  cleaning  by  the  munici- 
pality. (5th)  Good;  spring  water.  (6th)  No.  (7th)  Clay;  no  marshes;  fevers  are  frequent. 
(8th)  Near  the  village.  (9tli)  There  is  none.  (10th)  The  former  less  grave.  (11th)  Upon  the 
River  Magallon.  (12th)  Equally;  in  a  high  street  containing  7  inhabitants  there  was  no  attack. 
(13th)  By  land.  (14th)  All.  (15th)  Yes.  (16th)  In  the  River  Magallon.  (17th)  29  days- 
ascent,  8;  apogee,  10;  descent,  11.  (18th)  Yes.  (19th)  Yes.  (20th)  218  attacks — 80  males, 
138  females.  (21st)  36  deaths— 12  males,  24  females.  (22d)  All  in  the  lower.  (23d)  There 
are  none.  (24th)  In  an  upper  street,  inhabited  by  7  persons,  especially  by  those  engaged  in 
the  bu^rial  of  the  dead,  not  a  single  case. 

Alconchel,  660  inhabitants. — (1st  answer.)  From  the  12th  of  August  to  the  13th  of  Sep- 
tember. (2d)  Unknown.  (3d)  First  good;  second  fair.  (4th)  There  is  none;  the  inhabitants 
clean.  (5th)  Good  spring,  fountain,  and  well  water,  containing  lime  and  magnesia.  (6tli) 
No.  (7th)  Calcareous  and  sandy;  no  marches  nor  fevers.  (8th)  At  400  meters.  (9th)  Sup- 
posed to  be  of  brick.  (10th)  Lit'le  difference.  (11th)  No.  (12th)  There  is  no  river.  (13th) 
By  land.  (14th)  All.  (15th)  Yes.  (16th)  In  public  lavatories.  (17th)  32  days— ascent,  10; 
apogee,  10;  descent,  12.  (18th)  Unknown.  (19th)  Yes.  (20th)  99  attacks — 41  males,  58  females. 
(21st)  11  deaths — 4  males,  7  females.  (22d)  In  the  lower;  to  the  north,  39;  to  the  south,  60. 
(23d)  There  are  none.  (24th)  The  deficiency  of  food,  as  well  as  the  want  of  good  hygienic 
conditions  of  the  houses,  considered  to  be  the  cause  of  the  epidemic. 

Brea,  1,824  inhabitants. — (1st  answer.)  From  the  25th  of  August  to  the  19th  of  Sejitember, 
(2d)  By  persons.  (3d)  First  fair;  second  worse.  (4th)  There  is  none;  cleaning  by  the  inhab- 
itants. (Gth)  From  the  river  Aranda,  good;  from  good  fountains.  (Gth)  No.  (7th)  Clay. 
(8th)  At  300  meters.  (9th)  There  is  none.  (10th)  That  of  1855  much  more.  (11th)  At  500 
meters  above  the  river.  (12th)  Equally.  (13th)  Highways.  (14th)  Cordons,  lazarettos,  and 
disinfectants.  (15th)  Yes.  (16th)  Usually  in  the  house.  (17th)  25  days— ascent,  7;  apogee, 
6;  descent,  12.  (18th)  Yes.  (19th)  Yes.  (20th)  45  attacks— 13  males,  32  females.  (21st)  7 
deaths— 1  male,  G  females.    (22d)  In  the  upper.    (23d)  There  are  none. 

Undues  de  Lerda,  614  inhabitants.— {1st  answer.)  From  the  2Gth  of  August  to  the  4tli  of 
November.  (2d)  Unknown.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  cleaning  by 
the  inhabitants.    (5th)  Good  spring  water.    (Gth)  No.    (7th)  Rock;  no  marshes  nor  fevers. 
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(8tli)  At  800  meters.  (9tli)  There  is  none.  (10th)  Former  less.  (11th)  There  is  a  pool  at  300 
meters  from  the  village.  (12th)  Equally.  (13th)  Many  neighboring  roads.  (14th)  Hygiene 
and  fumigation.  (15th)  No.  (16th)  In  the  pool.  (17th)  70  days— ascent,  20;  apogee,  30; 
descent,  20.  (18th)  Yes.  (19th)  Yes.  (20th)  104  attacks— 02  males,  42  females.  (21st)  30 
deaths — 7  males,  23  females.    (22d)  All  in  the  upper.    (23d)  There  are  none. 

Caspe,  657  Inhabitants. — (1st  answer.)  From  the  11th  of  July  to  the  20tli  of  Aiigust. 
(3d)  Imported  by  the  water  of  the  river  Ebi'o  and  by  harvesters  proceeding  from  infected 
points.  (3d)  Miserable.  (4th)  Sewers  defective  and  unserviceable.  (5th)  From  the  river 
Guadalupe  and  the  Ebro.  (6th)  Yes;  from  the  Ebro.  (7th)  Situated  iipon  a  hill  com- 
posed of  clay  and  limestone;  slightly  porous  and  damp.  (11th)  Situated  at  the  confluence  of 
the  rivers  Guadalupe  and  Ebro.  (12th)  The  higher  and  cleaner  part  suffered  more  than  the 
lower,  which  was  in  a  worse  hygienic  condition.  (13th)  By  land.  (14th)  Cordons,  lazarettos, 
and  fumigations.  (15th)  Not  of  fruits,  but  abuse  of  alcohol.  (17th)  40  days — ascent,  30; 
apogee,  5;  descent,  5.  (18th)  Coincided  with  rains  and  storms.  (20th)  1,111  attacks.  (21st) 
248  deaths.  (23d)  The  communication  between  the  Huertas  and  the  agricultural  districts  and 
the  families  residing  in  the  towns  were  the  principal  causes  of  the  importation.  (24t]i) 
Excepting  Zaragoza  the  other  villages  ux^on  the  Guadalupe,  up-stream,  were  invaded  after 
Caspe. 

PROVINCE  OF  CUENCA. 

Montalvo,  1,043  inhaMtants. — (1st  answer.)  From  the  17th  of  June  to  the  24th  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  First  ordinary;  second  bad.  (4th)  There  is  none; 
night  soil  in  receptacles  within  the  houses,  or  in  places  within  the  town.  (5th)  Well  water; 
good  and  agreeable.  (6th)  Believed  yes.  (7th)  Sulphate  of  lime  rock;  at  1,100  meters; 
there  is  a  lake  with  nitrate  deposits;  there  are  no  fevers.  (8th)  At  1  kilometer.  (9th)  There 
is  none.  (10th)  Less  this  time.  (13th)  By  land.  (14th)  Nothing.  (15th)  Abuse  of  fruits 
and  vegetables.  (16th)  In  a  storm.  (17th)  68  days.  (18th)  No.  (19th)  No.  (20th)  66 
attacks — 25  males,  41  females.  (21st)  28  deaths — 11  males,  17  females.  (22d)  Only  lower 
stories;  majority  to  the  south. 

La  Barra,  612  inhabitants. — (1st  answer.)  From  the  3d  to  the  27th  of  July.  (2d)  By  per- 
sons from  infected  places.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  everything 
wanting.  (5th)  Spring  and  well  water;  good,  containing  some  magnesia.  (6th)  No.  (7th) 
Clay  and  limestone;  no  marshes  nor  fevers.  (8th)  At  100  meters.  (9th)  Nothing.  (10th) 
The  former  less.  (11th)  No;  the  nearest  at  1  league.  (13th)  By  land.  (14th)  Cordons  at  the 
beginning;  afterwards  disinfectants.  (15th)  Abuse  of  fruits.  (16th)  In  streams  and  running 
water;  the  clothing  not  given  out  to  wash.  (17th)  24  days.  (20th)  4  attacks — 2  males,  2 
females.    (21st)  4  deaths — 2  males,  2  females.    (22d)  Lower,  and  to  the  east. 

Peraleja,  835  inhahitants. — (1st answer.)  From  the  9th  of  July  to  the  30th.  (2d)  By  har- 
vesters returning  from  Aranjuez.  (3d)  First  bad;  second  ordinarj^  (4th)  There  is  none; 
cleaning  by  the  inhabitants.  (5th)  Saline  springs;  rain  water  collected  in  earthern  vessels. 
(6th)  Only  one  case  in  the  village;  the  others  outside.  (7th)  In  a  valley  near  a  stream;  there 
are  fevers  in  s^Dring  and  autumn.  (8th)  At  11  meters.  (9tli)  There  is  none.  (10th)  In  1885 
there  was  a  genuine  epidemic,  with  niany  cases.  (11th)  Near  the  origin  of  the  Jucar.  (12th) 
A  single  case  in  the  village  was  distant  from  a  stream.  (13th)  Highway.  (14th)  All.  (15th) 
Yes.  (16th)  In  pools.  (17th)  21  days.  (19th)  Yes.  (20th)  3  attacks— males.  (21st)  2  deaths, 
beyond  the  precincts  of  the  village.  (24th)  An  epidemic  did  not  develop  because  of  the  iso- 
lation, and  the  extreme  care  with  the  sick. 

Cuenca,  8,802  inhahitants. — (1st  answer.)  From  the  10th  of  July  to  the  25th  of  August. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  Servers  in  a  bad  condition;  household  filth  goes  into 
the  courts.  (5th)  Good  spring  water.  (6th)  No.  (7th)  The  soil  of  the  upper  part,  limestone; 
and  the  lower,  clay;  surrounded  by  canals.  (9th)  Of  masonry,  and  the  distribution  lead. 
(11th)  Upon  the  banks  of  a  stream.  (12th)  The  lower  part  suffered  most.  (13th)  Railway 
and  roads.  (14th)  Cordons  at  the  beginning;  afterwards  disinfection  and  isolation.  (17th) 
46  days.  (20th)  800  attacks— 314  males,  486  females.  (21st)  100  deaths.  (24th)  No  village 
was  attacked  up-stream. 
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Tragacela,  1,085  inhohifants. — (1st  answer.)  From  the  11th  of  July  to  the  18th  of  Septem- 
ber. (2d)  By  persons.  (3d)  Both  bad.  (1-th)  Everything  wanting.  (5th)  Soft  spring  water 
containing  lime.  (6th)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  At  340  meters.  (9tli) 
Tliere  is  none.  (lOtli)  The  former  less  severe,  (lltli)  At  the  confluence  of  the  rivers  Ji'icar 
and  Huecar.  (liith)  The  part  next  to  the  river,  CO  per  cent.  more.  (13th)  Highway,  (lltli) 
Disinfectants.  (15th)  No.  (IGth)  In  the  river.  (17th)  08  days — ascent,  17;  apogee,  12; 
descent,  39.  (18th)  Yes;  visible.  (19th)  No.  (20th)  233  attacivs— 115  males,  118  females. 
(21st)  70  deaths — 30  males,  34  females.  (22d)  In  the  lower,  210;  in  the  upper,  17;  all  to  the 
north.    (23d)  There  is  none. 

Yaldecahras,  774  inhabitants. — (1st  answer.)  From  the  11th  to  the  31st  of  July.  (2d)  By 
person.  (3d)  Both  ordinary.  (4th)  There  is  none  ;  the  municipality  cleans.  (5th)  Abundance 
of  good  water  from  a  stream  which  enters  into  a  lake,  and  at  its  exit  the  water  for  the  village 
is  taken.  (6th)  No.  (7th)  Adjacent  to  a  lake  and  to  the  river  Jiicar.  Sandy ;  there  are 
fevers,  and  intermittents  in  the  spring.  (8th)  At  1,200  meters.  (9th)  There  is  none.  (10th) 
Never  had  an  epidemic,  (lltli)  The  angle  formed  by  the  lake  and  the  river.  (12th)  Equally. 
(13th)  By  land.  (14th)  Nothing.  (15th)  No.  (10th)  In  the  river.  (17th)  20  days-ascent, 
7 ;  apogee,  7 ;  descent,  0.  (18th)  14  hours  after  a  storm.  (19th)  Yes.  (20th)  32  attacks. 
(21st)  21  deaths.  (22d)  All  in  the  lower  ;  5  to  the  north,  and  27  to  the  south.  (23d)  There 
are  none. 

Villar  de  Canas,  1,372  inhabitants. — (1st  answer.)  From  the  14th  of  July  to  the  14th  of 
September.  (2d)  It  is  thought  by  persons  who  used  water  from  the  river  Cancara,  where  the 
clothing  of  cholera  patients  of  the  village  of  Carta,  previously  infected  to  this,  was  washed. 
(3d)  Both  bad.  (4th)  There  is  none  ;  every  house  has  a  sink,  and  there  is  excrement  in  the 
court-yards.  (5th)  Water  from  a  shallow  well.  (6th)  Suspected  that  the  water  from  the  river 
Cancara  was  the  cause.  (7th)  Soil,  sandy  ;  subsoil,  clayey  and  gravelly  ;  to  the  northwest 
there  is  a  lake,  which  at  certain  seasons  is  full  of  water  containing  vegetable  and  animal  mat- 
ter ;  malarial  fevers  very  frequent.  (8th)  At  325  meters.  (9tli)  No.  (10th)  In  1834  more. 
(11th)  On  a  plain  between  two  rivers;  the  Cancara  at  three  kilometers,  and  a  small  river,  Mon- 
tal van ejo,  at  a  half  kilometer.  (12tli)  Equally.  (13th)  By  land.  (14th)  Disinfectants,  (loth) 
Yes.  (10th)  In  private  basins,  and  also  with  greater  frequency  in  the  river  Cancara.  (17th)  02 
days.  (18th)  Yes;  24  hours.  (20th)  305  attacks— 186  males,  119  females.  (21st)  88  deaths— 
37  males,  51  females.    (22d)  There  are  no  upper  stories. 

Cardenete,  lAi2  inhabitants. — (1st  answer.)  From  the  lltli  of  July  to  the  14th  of  Seijtem- 
ber.  (2d)  By  persons.  (3d)  Both  bad.  (4tli)  Every  thing  wanting.  (5th)  Hard,  lime,  spring 
water.  (Otli)  Yes.  (7th)  Sand  and  granite  ;  no  marshes  nor  fevers.  (8th)  Within  the  vil- 
lage. (9th)  Of  zinc.  (lOtli)  Almost  all  the  epidemics  were  light.  (11th)  At  the  confluence 
of  two  rivers,  and  two  or  three  kilometers  distant.  (12th)  Unknown.  (13th)  By  land.  (14th) 
All.  (15th)  Yes.  (10th)  In  streams  and  pools.  (17th)  02  days.  (18th)  Unknown.  (19th) 
Unknown.  (20tli)  9;  attacks — 0  men,  1  woman,  and  2  children.  (21st)  0  deaths — 5  males,  1 
female.    (22d)  In  the  lower,  and  to  the  south.    (23d)  There  are  none. 

Honrubia,  1,590  inliabitants. — (1st  answer.)  From  the  16th  of  July  to  the  3d  of  Septeni- 
mer.  (2d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  Everything  wanting. 
(5th)  Well-water,  source  unknown;  soft,  containing  some  magnesia.  (0th)  No.  (7th)  Clay; 
no  marshes,  no  fevers.  (10th)  This  time  much  more.  (13th) 'By  land.  (14th)  By  isolation 
and  disinfectants.  (15th)  Abuse  of  fruits  and  salads.  (10th)  In  a  stream  at  half  a  league. 
(17th)  49  days— ascent  10;  apogee,  8;  descent,  31.  (18th)  On  the  2eth  of  June  there  was 
a  storm,  and  the  epidemic  began  21  days  after.  (20th)  150  attacks— young  people  and  women 
suffered  most.  (21st)  21  deaths— 6  males,  15  females.  (22d)  All  in  the  lower  ;  to  the  ncjrth, 
40  ;  to  the  south,  30  ;  but  the  rest  to  the  east  and  west. 

Castejdn,  810  inhabitants.— {1st  answer.)  From  the  19t]i  of  July  to  the  19tli  of  August. 
(3d)  By  contact  with  persons  and  etfects^from  Cuenca.  (3d)  Both  bad.  (4th)  There  is  none  ; 
night-soil  emptied  into  the  court-yards  ;  cleaning  by  the  inhabitants.  (5th)  Rain-water,  col- 
lected in  pools ;  good,  containing  magnesia.    (6th)  Unknown.    (7th)  Calcareous  ;  no  marshes 
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nor  frequent  fevers.  (8th)  At  225  meters.  (9tli)  There  is  none.  (10th)  In  1855  there  were 
three  cases.  (11th)  At  1  kilometer  from  a  small  stream.  (12th)  Equally.  (13th)  By  land. 
(14th)  Disinfectants  and  isolation.  (15th)  Yes.  (16th)  Washing  in  the  rivers  and  in  the 
streams.  (17th)  31  days.  (18th)  Yes.  (19t]i)  Yes.  (20th)  3  attacks — 1  male,  2  females, 
(21st)  3  deaths — 1  male,  2  females.  (22d)  In  the  lower  all  three,  to  the  south  one,  to  the  east 
two.    (23d)  There  are  none. 

Canavate,  422  i7iliahitants. — (1st  answer.)  From  the  24th  of  July  to  the  7th  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  First  good,  second  bad.  (4th)  There  is  none  ;  no 
public  cleaning.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Clay ;  fevers  frequent  in  sum- 
mer and  autumn.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  No  former  epidemic. 
(11th)  Upon  a  stream.  (13th)  By  land.  (14th)  Nothing,  (loth)  There  are  no  fruits,  (16th) 
In  pools  from  springs  and  in  streams.  (17th)  14  days.  (18th)  No.  (19th)  No.  (20tli)  11 
attacks — 5  males,  6  females.  (21st)  6  deaths — 2  males,  4  females.  (22d)  The  houses  only  one 
story. 

Cervera,  1,096  inhabitants. — (1st  answer.)- — From  the  26th  of  July  to  the  14th  of  Septem- 
ber. (2d)  By  harvesters  from  Tarragona.  (3d)  First  good,  second  bad.  (4th)  There  are 
none ;  night-soil  thrown  into  uncovered  receptacles.  (5th)  S^d rings  and  wells  ;  pleasant.  (6th) 
No.  (7th)  Sandy  ;  no  marshes  nor  fevers.  (9th)  Of  brick.  (10th)  Less  this  time.  (13th)  By 
land.  (14th)  Cordons  and  disinfectants.  (15th)  Yes,  but  prohibited.  (16th)  In  a  stream  ; 
washing  not  given  out.  (17th)  50  days — ascent,  40  ;  descent,  10.  (18th)  Y"es  ;  immediately. 
(19th)  No.  (20th)  525  attacks— 307  males,  218  females.  (21st)  58  deaths— 30  males,  28  females. 
(22d)  Lower  stories. 

Almendros,  1,137  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  25th  of  Augtist. 
(2d)  By  persons  from  infected  places.  (3d)  The  first  good,  the  second  very  bad.  (4th)  There 
is  none ;  cleaning  by  the  inhabitants.  (5th)  Wells ;  good  and  agreeable.  (6th)  No.  (7th) 
Clay  ;  fevers  not  frequent.  (8th)  At  1,000  meters.  (10th)  This  time  more.  (16th)  By  neighbor- 
ing roads.  (14th)  Lazarettos  for  the  sick,  watching  along  the  roads,  and  disinfectants.  (15th) 
Sale  of  fruit  prohibited.  (16th)  In  the  houses.  (17th)  30  days.  (19th)  Yes.  (20th)  5  attacks— 
3  males,  2  females.  (21st)  4  deaths — 2  males,  2  females.  (22d)  In  the  lower ;  to  the  north 
2,  to  the  south  3. 

PajaronciUo,  356  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  23d  of  August. 
(2d)  By  persons  from  Cuenca,  who  were  inhabitants  of  this  town.  (3d)  Ordinary.  (4th) 
There  is  none  ;  no  public  cleaning.  (5th)  Well  and  spring  water  ;  good,  pleasant,  containing 
magnesia.  (6th)  No.  (7th)  Clay  ;  no  marshes,  but  fevers  are  frequent  in  spring  and  autumn, 
(8th)  Near  the  village.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  At  100  meters 
from  a  stream  and  at  400  meters  from  another.  (12th)  The  northern  part,  near  the  stream, 
most  affected.  (13th)  By  land.  (14th)  Cordons  and  disinfectants.  (15th)  Abuse  of  fruits  and 
vegetables.  (16th)  In  the  streams,  by  those  interested,  (17th)  28  days — ascent,  4  ;  apogee,  14; 
descent,  10.  (18th)  No.  (19th)  Yes.  (20th)  109  attacks— 84  males,  25  females.  (21st)  32 
deaths — 12  males,  20  females.    (22d)  In  the  lower.    (24th)  Those  who  fled  escaped. 

Salvacaiiete,  1,375  inhabitants. — (1st  answer.)  From  the  21st  of  July  to  the  28th  of  August. 
(2d)  Not  known  for  certain  ;  suspected-  by  the  river  water.  (3d)  Both  bad.  (5th)  Spring 
water  and  river  water  ;  good  and  containing  iron.  (6th)  It  is  believed  that  all  the  first  attacked 
drank  river  water.  (7th)  Clay  ;  no  marshes,  nor  fevers.  (8th)  Within  the  village  surroimded 
by  inhabited  houses.  (9th)  Of  wood.  (10th)  That  of  1855  the  same  as  this.  (11th)  The 
river  and  streams  passed  below  at  considerable  distance.  (12th)  Equally.  (13th)  By  land. 
(14th)  Cordons  and  disinfectants.  (15th)  No.  (16th)  In  the  river;  and  in  basins  supijlied  by 
the  j)tiblic  foimtain.  (17th)  38  days  ;  ascent  10  ;  apogee,  10  ;  descent,  18.  (18th)  Not  noted. 
(19th)  No.  (20th)  170  attacks— 70  males,  100  females.  (21st)  43  deaths— 20  males,  23  females. 
(22d)  All  in  the  lower  and  equally  to  the  north  and  south.  (23d)  There  are  none.  (24th)  Re- 
fused to  take  medicine  ;  many  deaths  without  medical  assistance. 

Bellinchon,  1,4:17  inhabitants. --{1st  answer. )  From  the  1st  of  August  to  the  7th  of  Sep- 
tember. (2d)  Attributed  to  seven  persons  eating  beef  blood  cooked  in  Tarancon,  an  infected 
place,  and  brought  to  the  village.    Of  the  seven  who  ate,  five  died,    (3d)  All  fair ;  much 
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dampness.  (4tli)  There  is  none  ;  no  public  cleaning.  .  (5tli)  Fountain  water  ;  good  ;  con- 
taining lime.  (6th)  No.  (7th)  Calcareous  ;  no  marshes,  nor  frequent  fevers.  (8th)  At  100 
meters.  (Dth)  Of  brick.  (10th)  Former  epidemics  gave  more  deaths.  (11th)  At  11  kilo- 
meters from  the  Taj  o.  (13th)  Highways  and  neighboring  roads.  (14th)  Disinfectants,  fumi- 
gations and  isolation.  (15th)  During  the  cholera,  there  was  abstention.  (IGth)  In  the  houses, 
and  in  the  public  lavatory;  the  clothing  of  cholera  patients  in  separate  pools.  (17th)  37 
Jays — ascent,  14  ;  apogee,  1  ;  descent,  22.  (18th)  Rains  coincided  with  the  descent  of  the  epi- 
demic at  the  end  of  August.  (19th)  No.  (20th)  228  attacks— 78  males,  150  females.  (21st) 
46  deaths — 14  males,  32  females.  (22d)  All  in  the  lower  ;  to  the  north  57,  to  the  south  65. 
(23d)  There  are  none. 

Alcantud,  445  inhahitants. — (1st  answer.)  From  the  2d  to  the  18th  of  August.  (2d) 
Believed  to  be  spontaneous.  (3d)  First  good,  second  bad ;  the  first  case  in  a  flour-mill  at 
300  meters  from  the  village.  (4tli)  There  is  none  ;  inhabitants  clean.  (5th)  Spring  water 
and  river  water.  (6th)  No.  (7tli)  Granite;  there  is  an  infected  lake  ;  frequent  fevers.  (8th) 
At  200  meters.  (9th)  There  is  none.  (10th)  In  1855,  three  times  greater.  (11th)  At  200 
meters  from  the  stream.  (12th)  Near  the  stream,  four  times  more  attacks.  (13th)  High- 
ways. (14th)  Vigilance  and  fumigations.  (15th)  Yes  ;  but  abstention  during  the  epidemic. 
(16th)  In  the  stream  ;  also  in  each  house.  (17th)  16  days — ascent,  8;  apogee,  3;  descent,  5. 
(18th)  Yes.  (19th)  Yes.  (20th)  34  attacks— 20  males,  14  females.  (21st)  11  deaths— 6  males, 
5  females.  (22d)  In  the  upper  8,  in  the  lower  26  ;  to  the  north  18  and  to  the  south  16.  (23d) 
There  are  none. 

Santa  Maria  de  los  Llanos,  834  inhahitants. — (1st  answer.)  From  the  3d  of  August  to  the 
18th  of  September  (2d)  Unknown.  (3d)  First  good,  second  bad.  (4th)  There  is  none  ;  in- 
habitants remove  the  excremeiit  in  the  autumn.  (5th)  Spring  water,  in  wells  containing  lime 
and  magnesia.  (6th)  Yes.  (7th)  Granite  and  clay  and  limestone ;  no  marshes  ;  in  ordinary 
seasons  there  are  fevers.  (8th)  At  200  meters.  (10th)  In  1834  less.  (11th)  Upon  a  river  to  the 
south,  and  a  stream  to  the  west.  (12th)  Equally.  (13th)  By  land.  (14th)  Cordons  and  disin- 
fectants. (15th)  Yes.  (16th)  In  streams  and  private  basins.  (17th)  46  days — ascent,  19  ;  apogee, 
12  ;  descent,  15.  (18th)  No.  (19th)  Yes.  (20th)  154  attacks— 57  males,  97  females.  (21st) 
88  deaths — 34  males,  54  females.    (22d)  In  upper  stories. 

Barchin  del  Hoyo,  469  inhahitants. — (1st  answer.)  From  the  16th  of  August  to  6th  of  Sep- 
tember. (2d)  Unknown.  (3d)  First  good,  second  ordinary.  (4th)  There  is  none  ;  cleaning 
by  the  municipality.  (5th)  Fountain  water  and  spring  water  in  wells  ;  agreeable  and  contain- 
ing magnesia.  (6th)  No.  (7th)  Sandy  and  clay  ;  no  marshes  ;  few  intermittent  fevers  in 
summer  and  autumn.  (8th)  At  250  meters.  (9th)  Of  brick.  (10th)  Former  less.  (11th)  Near 
a  small  stream.  (12th)  Lowest  part  suffered  most.  (13th)  By  land.  (14th)  Cleaning  of  the 
village  and  disinfectants.  (15th)  Yes  ;  predominance  of  peppers,  tomatoes,  and  cucumbers. 
(16th)  In  the  streams  and  private  basins.  Not  given  out  to  wash.  (17th)  21  days.  (18th) 
Ceased  with  rains.  (19th)  Yes.  (20th)  70  attacks — 35  males,  35  females.  (21st)  30  deaths — 16 
males,  14  females.    (22d)  Lower  ;  to  the  north  8,  to  the  south  52. 

Torrejoncillo  del  Rey,  1,760  inhabitants. — (1st  answer.)  From  the  17th  to  the  27th  of 
August.  (2d)  By  persons  who  were  in  infected  places.  (3d)  First,  ordinary  ;  second  bad. 
(4th)  There  is  none  ;  whoever  pleases  cleans.  (5th)  Agreeable,  hard  spring  water.  (6th)  No. 
(7th)  Calcareous  ;  no  marshes  nor  fevers.  (8th)  At  500  meters.  (9th)  Of  brick.  (10th)  The 
former  a  little  more.  (11th)  Upon  a  near  stream.  (13th)  By  land.  (14th)  Cordons  with  isola- 
tion and  disinfectants.  (15th)  Abuse  of  fruits  and  vegetables.  (16th)  In  the  houses  and 
streams.  (17th)  10  days— ascent,  3  ;  apogee,  2  ;  descent,  5.  (18tli)No.  (19th)  No.  (20th)  12  at- 
tacks— 4  males,  8  females.  (21st)  6  deaths — 3  males,  3  females.   (22d)  Only  the  lower  inhabited. 

Loranca  del  Canipo,  754  inhabitants. — (1st  answer.)  From  the  11th  of  August  to  the  19th 
of  September.  (2d)  Both  ordinary.  (4th)  Everything  wanting.  (5th)  Fountain  water  ;  agree- 
able. (6th)  No.  (7th)  Calcareous  ;  no  marshes,  nor  intermittent  fevers.  (8th)  At  500  meters. 
(9th)  Of  iron  and  brick.  (10th)  There  were  no  anterior.  (11th)  No.  (12th)  The  lowest  part. 
(13th)  Highways.    (14th)  Disinfectants.    (15th)  Salads  and  vegetables.    (16th)  In  public  lava- 
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tories.  (17tli)  39  days.  (18th)  Witli  clear  weather.  (19th)  Yes.  (20th)  119  attacks— 31 
males;  88  females.    (22d)  22  deaths— 9  males,  13  females. 

Pozo  Amargo  ,677  inhabitants. — (1st  answer.)  From  the  21st  of  August  to  the  11th  of  Sep- 
tember. (2d)  Unknown.  (3d)  Both  bad.  (ith)  All  public  service  wanting.  (5th)  Good  well- 
water,  containing  magnesia.  (6th)  No.  (7tli)  Sandy;  no  marshes,  nor  frequent  fevers.  (8th)  At 
400  meters.  (9th)  There  is  none.  (10th)  This  time  less  than  the  former.  (11th)  In  a  plain ; 
there  is  no  river.  (13th)  By  land.  (14th)  Cordons.  (15th)  No.  (16th)  In  private  basins  and 
in  the  houses.  (17th)  21  days — ascent,  5  ;  apogee,  3  ;  descent,  13.  (18th)  Yes.  (19th)  Yes. 
(20th)  65  attacks — 25  males,  40  females.  (21st)  29  deaths — 18  males,  11  females.  (22d)  All  in 
the  lower  ;  25  to  the  north,  40  to  the  south.    (23d)  There  are  none. 

Fuente  de  Pedro  Najarro,  1,441  inhahitants. — (1st  answer.)  From  the  16th  of  August  to 
the  21st  of  September.  (2d)  Supposed  to  be  due  to  water  of  the  river  Rianzares,  which 
passed  by  the  village  Tarracon,  an  infected  place-  (3d)  Both  bad  ;  the  town  very  dirty.  (4th) 
Every  kind  of  public  service  wanting  ;  nothing  done  by  the  municijiality.  (5th)  Good  well- 
water,  taken  at  a  kilometer's  distance  ;  pleasant  to  the  palate.  (6th)  Unknown.  (7th)  Sandy ; 
there  are  neighboring  marshes  and  canals  connecting  with  the  river ;  fevers  very  frequent. 
(8th)  At  400  meters.  (9th)  There  is  none.  (10th)  Unknown.  (11th)  Near  the  river,  in  a 
plain,  and  near  the  canals.  (12th)  Majority  near  the  river.  (13th)  Highways.  (14th)  Cor- 
dons and  disinfectants.  (15th)  Yes.  (16th)  In  public  lavatories,  and  in  the  houses.  (17th)  36 
days — ascent,  6 ;  apogee,  6 ;  descent,  24.  (18th)  Descent  coincided  with  heavy  rains ;  was 
rapid,  but  lasted  quite  24  dayS.  (19th)  Yes ;  from  the  beginning  to  the  end  of  the  epidemic ; 
much  in  the  form  of  cholerine.  (20th)  111  attacks — 51  males,  60  females.  (21st)  31  deaths — 
14  males,  17  females.  (22d)  All  in  the  lower ;  equally  to  the  north  and  south.  (23d)  There 
are  none.^ 

Carrascosa  del  Campo,  1,739  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the 
loth  of  September.  (2d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  Public 
service  wanting  ;  deposits  in  the  court-yards  of  the  houses;  no  sewerage.  (5th)  Well-water; 
good,  hard,  saline,  and  calcareous.  (6th)  No.  (7th)  Clay,  compact ;  no  marshes  nor  frequent 
fevers.  (8th)  At  800  meters.  (9th)  No.  (10th)  The  same.  (11th)  Surrounded  by  two  small 
streams.  (13th)  Roads  and  railways.  (14tli)  Both.  (15th)  Yes ;  especially  in  peppers,  toma- 
toes, and  cucumbers.  (16th)  Of  all  kinds.  (17th)  22  days — ascent,  13  ;  apogee,  4 ;  descent,  5. 
(18th)  No.  (19th)  No.  (20th)  18  attacks— 10  males,  8  females.  (21st)  7  deaths— 3  males,  4 
females.    (22d)  In  the  lower  worst,  15,  and  3  in  the  upper. 

Mota  del  Cuervo,  3,173  inhabitants. — (1st  answer.)  From  the  25th  of  August  to  the  2d  of 
October.  (2d)  By  persons  from  infected  places.  (3d)  Both  ordinary.  (4th)  Only  in  some 
streets  ;  the  cleaning  by  the  inhabitants.  (5th)  Good  springs.  (7th)  Clay ;  there  are  marshes 
and  intermittent  fevers  in  autumn.  (8th)  There  are  two ;  one  in  the  center  and  the  other  at 
500  meters;  the  first  was  ch  sed  during  the  epidemic.  (9th)  There  is  none.  (lOtli)  More  this 
time.  (11th)  No.  (13th)  By  land.  (14th)  Both.  (15th)  Much;  of  watermelons,  cantaloups, 
and  tomatoes.  (16th)  In  the  houses,  in  casks,  and  in  basins.  (17th)  38  days.  (18th)  No.  (19th) 
No.    (20th)  14  attacks — 7  males,  7  females.    (21st)  6  deaths— 4  males,  2  females.    (22d)  Equally. 

Salinas  del  Manzano,  508  inhabitants. — (1st  answer.)  From  the  29th  of  August  to  the  19th 
of  September.  (2d)  Supposed  imported  by  persons  from  three  neighboring  infected  villages. 
(3d)  First  good ;  second  bad.  (4th)  There  is  none ;  the  excrement  into  court-yards,  and  after- 
wards removed  in  carts.  (5th)  Spring  water.  (6th)  Unknown.  (7th)  Predominance  of  lime 
and  clay  ;  no  marshes  nor  frequent  intermittent  fevers.  (Sth)  At  400  meters.  (9th)  Of  brick. 
(10th)  In  1855  no  cases.  (11th)  Ujjon  a  small  stream  (13th)  By  land.  (14th)  Cordons  before 
they  were  prohibited;  afterwards  disinfectants.  (15th)  No  fruits  during  the  epidemic.  (16th) 
In  the  streams,  by  each  person.  (17th)  21  days.  (18th)  No.  (19th)  Yes.  (20th)  4  attacks— 1 
male,  3  females.    (21st)  4  deaths— 1  male,  3  females.    (22d)  All  in  the  upper  and  to  the  south. 

Alarcon,  846  inhabitants. — (1st  answer.)  From  the  28tli  of  August  to  the  3d  of  September. 
(2d)  By  an  individual  who  accompanied  a  family  from  an  infected  point,  and  it  is  believed  by 
the  clothing  or  by  the  food,    (3d)  The  first  good,  the  second  bad,  and  without  ventilation. 
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(4th)  There  is  none ;  night-soil  deposited  in  the  houses  and  removed  to  the  fields  by  the  inhab- 
itants. (5th)  From  the  river  Jiicar  and  a  fountain  at  the  margin  of  the  river  ;  good,  agreea- 
ble. (6th)  No.  (7th)  Alluvium  and  quartz  rock,  lime,  and  potassium  of  soda.  There  is  a 
plain  of  200  meters ;  frequent  fevers  in  autumn.  Soil  is  clayey  and  sandy.  (8th)  At  100 
meters.  (9th)  Of  brick.  (10th)  More  in  the  former.  (11th)  Upon  the  river  Jucar.  (13th) 
By  land.  (14th)  Cordons  before  and  disinfectants  after  the  former  were  prohibited,  (loth) 
Yes.  (16th)  Very  near  the  river.  (17th)  7  days.  (18th)  Coincided  with  rains  and  fogs. 
(19th)  Some  cases  of  intestinal  disorders.  (20th)  3  attacks — 3  males,  1  female.  (21st)  3  deaths — 
2  males,  1  female.    (33d)  In  the  lower,  and  to  the  north. 

Pedernoso,  1,412  inlialntants.- — (1st  answer.)  From  the  30th  of  August  to  the  29th  of  Sep- 
tember. (2d)  By  clothing  from  Santa  Maria  de  los  Llanos.  (3d)  Both  bad.  (4th)  There  is 
none ;  night-soil  deposited  in  the  courts  of  the  houses.  (5th)  Well-water  containing  lime  and 
magnesia.  (6th)  No.  (7th)  Sitiiated  in  a  hollow  at  the  cofluence  of  three  damp  plains.  (8th) 
Adjoining.  (9th)  There  is  none.  (10th)  Less  in  1855.  (11th)  The  river  at  3  kilometers. 
(13th)  Highways  and  neighboring  roads.  (14th)  All ;  principally  disinfectants  in  the  houses 
and  of  persons.  (15th)  Ordinarily  grapes  and  cantaloups.  (16th)  In  the  river  ;  the  well-to- 
do  classes  give  their  washing  out.  (17th)  There  were  two  periods  ;  the  first  from  the  30th  of 
August  to  the  3d  of  September,  and  the  second  from  the  16th  to  the  29th  of  September.  (18th) 
There  was  storm  and  rain  on  tlie  29th  of  August.  (10th)  Yes.  (20th)  48  attacks — 17  males. 
31  females.  (21st)  14  attacks — 6  males,  8  females.  (32d)  There  are  no  upper  stories  ;  to  the 
north,  30 ;  to  the  south,  18. 

ViLlaneuva  dela  Jara,  2,4:57  inliahitants. — (1st  answer.)  From  the  5th  of  August  to  the 
10th  of  October.  (2d)  By  contact  with  persons  from  infected  places.  (4tli)  There  is  none, 
(5th)  Well  and  river  water  ;  fair.  (9th)  There  is  none.  (11th)  Upon  an  affluent  of  the  Jiicar. 
(13th)  By  land.  (14th)  Cordons,  isolation,  and  quarantine.  (20tli)  57  attacks.  (21st)  38 
deaths. 

Motilla  del  Palancar,  2,730  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  17tli 
of  September.  (2d)  Introduced  by  contact  with  persons  from  Quintavar  del  Rey,  and  by  two 
washerwomen  of  dirty  clothes.  (3d)  Both  bad.  (4th)  There  is  none.  (5tli)  Well-water. 
(9th)  There  is  none,  (lltli)  In  a  damp  valley  near  the  Jucar.  (13th)  Highways.  (14th) 
Isolation  and  cordons.    (17th)  44  days.    (20th)  800  attacks.    (31st)  170  deaths. 

PROVINCE  OF  HUESCA. 

Palenino,  508  inhabitants. — (1st  answer.)  From  the  11th  of  June  to  the  12th  of  August. 
(2d)  Reason  to  supjiose  by  persons  from  Canagoza.  (3d)  First  fair ;  second  bad.  (4th)  There 
is  none ;  cleaning  by  the  municii^ality.  (5th)  Rain-water,  collected  in  tanks  ;  also,  distant 
springs,  when  the  first  is  scarce.  (6tli)  No.  (7th)  Alluvium  of  the  river  Flumen ;  there 
are  fevers  ;  more  in  autumn.  (8th)  The  old  in  the  village  ;  the  new  at  1  kilometer.  (10th) 
That  of  1855  less.  (11th)  Upon  the  river  Flumen.  (12th)  Equally.  (13tli)  Neighboring 
roads.  (14tli)  Disinfectants,  fumigations  and  isolation.  (15tli)  No.  (KSth)  In  the  river. 
(17th)  32  days,  in  two  periods  ;  ascent  and  descent  equaL  (18th)  Yes.  (19th)  Yes.  (30th)  34 
attacks— 15  males,  19  females.  (21st)  10  deaths— 5  males,  5  females.  (22d)  Equally  in  the 
upper  and  in  the  lower. 

Oso,  706  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  7tli  of  September. 
(2d)  By  inhabitants.  (3d)  First  bad  ;  second  good.  (4th)  There  is  none ;  cleaning  by  the 
municipality.  (5tli)  Used  river  and  spring  water  containing  magnesia.  (6th)  No.  (7th) 
Granite  and  limestone;  no  marshes;  few  fevers  in  autumn.  (8th)  At  1,300  meters.  (9th) 
There  is  none.  (lOtli)  Former  greater.  (11th)  Situated  at  500  meters  from  the  river,  to  the 
east.  (12th)  Equally  to  the  north  and  to  the  south.  (13th)  By  land.  (14th)  Cordons  and 
disinfectants.  (15th)  Yes.  (16th)  In  the  streams  and  the  river.  (17th)  38  days — ascent,  20  ; 
apogee,  7 ;  descent,  11.  (18th)  Yes.  (19th)  Yes.  (20th)  61  attacks— 37  males,  34  females. 
(31st)  31  deaths— 10  men,  5  women,  6  children.  (33d)  All  in  the  lower ;  19  to  the  north ;  43 
to  the  south.    (33d)  There  are  none. 
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Albalate  de  Cinca,  1,366  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  tlie  end 
of  September.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the  munici- 
palty.  (5th)  River  and  fountain  water  ;  good.  (6th)  No.  (7th)  Sandy  and  clayey  ;  endemic 
fevers  ;  increasing  in  the  summer  and  autx;mn.  (8th)  At  500  meters.  (9th)  Natural  conduits. 
(10th)  In  1855  there  were  more  deaths,  but  less  attacks.  (11th)  Upon  the  river  Cinca,  and  it 
is  surrounded  by  canals.  (12th)  Equally.  (13th)  Neighboring  roads,  (14th)  All.  (15th) 
Yes.  (16th)  In  the  river  and  canals.  (17th)  61  days — irregular  march.  (18th)  Yes.  (19th) 
Yes.  (20th)  118  attacks — 46  males,  72  females.  (21st)  29  deaths — 14  males,  15  females.  (22d) 
52  in  the  lower,  66  in  the  upper ;  76  to  the  north,  42  to  the  south.    (23d)  There  are  none. 

Agilero,  1,184  inhabitants. — (1st  answer.)  From  the  14th  to  the  31st  of  August.  (2d)  By 
persons.  (3d)  First  good ;  second  fair.  (4th)  Of  stone  ;  no  public  service  ;  the  cleaning  by 
the  inhabitants.  (5th)  Good  spring  Avater.  (6th)  No.  (7th)  Clay  soil ;  no  marshes  ;  fevers 
unknown.  (8th)  The  old,  in  the  village  ;  the  new,  at  a  quarter  league.  (9th)  Of  stone.  (10th) 
More  in  the  former.  (11th)  There  is  a  viaduct  at  a  quarter  of  a  league.  (13th)  Mountain 
roads.  (14th)  Isolation  and  disinfectants.  (15th)  No.  (16th)  In  the  public  lavatories. 
(17th)  17  days — ascent,  4;  descent,  13.  (18th)  Coincided  with  excessive  heat.  (19th)  Yes. 
(20th)  6  attacks — 3  males,  3  females.  (21st)  5  deaths.  (22d)  All  to  the  north.  (23d)  There 
are  noiiB. 

Monflorite,  312  inhabitants. — (1st  answer.)  From  the  6th"  to  the  28th  of  August.  (2d) 
SpontaneoiTS.  (3d)  Both  bad.  (4th)  There  is  none  ;  night-soil  deposited  in  the  court-yards. 
(5th)  Natural  spinngs,  well,  and  canal.  (7th)  Sandy ;  frequent  fevers.  (8th)  Within  the 
village.  (9th)  There  is  none.  (10th)  Less  this  time.  (11th)  The  principal  part  of  the  town 
nd  the  mills  are  near  the  river  Flumen,  Pompenello  adjoining  the  river  Smelo.  (12th)  16 
died  in  the  houses  nearest  the  river;  2  in  the  mills  most  distant.  (13th)  There  are  no  roads. 
(15th)  No.  (16th)  In  the  rivers.  (17th)  22  days.  (18th)  Yes.  (19th)  Yes.  (20th)  75 
attacks — 43  males,  32  females.  (21st)  18  deaths — 10  males,  8  females.  (22d)  More  to  the 
south. 

Sena,  1,032  inliaMtanfs. — (1st  answer.)  From  the  21st  of  August  to  the  17th  of  September. 
(2d)  By  a  person.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  cleaning  in  charge  of 
the  board  of  health.  (5th)  From  the  river ;  of  good  quality  ;  containing  lime  and  magnesia. 
(6tli)  No.  (7th)  Clay  and  sand  ;  no  marshes  nor  fevers.  (8th)  At  500  meters.  (9th)  There 
is  none.  (10th)  Less  than  others.  (11th)  At  1  kilometer  from  the  river ;  high  elevation. 
(12th)  The  part  near  the  river  suffered  a  third  less.  (13tli)  By  land  and  rivers.  (14th)  Disin- 
fectants. (15th)  Yes.  (16th)  In  the  river  and  in  the  canals.  (17th)  28  days— ascent,  8  ; 
descent,  20.  (18th)  Yes.  (19th)  Yes.  (20th)  87  attacks— 30  men,  45  women,  12  children. 
(21st)  23  deaths — 8  males,  15  females.    (22d)  Not  observed.    (23cl)  There  are  none. 

Sandinies,  200  inhabitants. — (1st  answer.)  From  the  30th  of  August  to  the  15th  of  Sep- 
tember. (2d)  By  a  person.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the  inhabi- 
tants. (5th)  Good  sjjring  water,  containing  some  nitrate  of  potassium.  (6th)  No.  (7th) 
Calcareous  ;  no  marshes  nor  intermittent  fevers.  (8th)  At  200  meters  from  the  village. 
(9th)  There  is  none.  (10th)  Never  suffered  before.  (11th)  Very  distant  from  the  river. 
(12th)  In  the  center  of  the  town,  the  most.  (13th)  Highways.  (14th)  Disinfectants.  (15th) 
No.  (16tli)  In  running  water  from  springs.  (17th)  16  days — ascent,  8 ;  apogee,  4  ;  descent, 
4.  (18th)  No.  (19th)  Yes.  (20th)  22  attacks— 5  males,  17  females.  (21st)  6  deaths— 3  males, 
3  females.    (22d)  In  the  lower,  14 ;  in  the  upper,  8.    (23d)  There  are  none. 

PROVINCE  OF  MADRID. 

Ciempozuelos,  2,504  inhabitants. — (1st  answer.)  From  the  12th  of  June  to  the  22d  of 
August,  (2d)  Supposed  by  excrement  dei)osited  upon  the  ground  and  at  the  entrance  to 
the  Hermitage  of  Angeles,  which  was  used  as  a  lazaretto  the  previous  year.  (3d)  Bad,  in 
general.  The  epidemic  began  in  different  points  separated  from  each  other,  and  in  well- 
built,  damp  and  unhealthy  houses.  (4th)  All  public  service  wanting.  (5)  From  the  river 
Jarama,  and  from  the  canal  derived  from  the  same.    Good  only  at  the  time  of  thawing  of 
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the  river  Guaflarrama ;  at  other  times  it  contains  a  considerable  quantity  of  organic  sub- 
stances. An  analysis  during  the  epidemic  showed  2.70  centigrades  of  organic  matter.  (7th) 
The  soil  contains  gypsum,  potassa,  and  soda;  fevers  are  frequent  in  September;  sometimes 
malignant.  (8th)  In  the  center  ;  during  the  epidemic  this  was  closed,  and  another  was  estab- 
lished at  a  kilometer's  distance.  (10th)  Equally,  (lltli)  At  one  league  from  the  river  Jarama. 
(13th)  Railroads  and  highways.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits  and  vegeta- 
bles. (16th)  In  the  river  and  in  the  canal.  (17th)  71  days— ascent,  20  ;  apogee,  30  ;  descent, 
21.  (18th)  It  was  noticed  that  in  the  month  of  bad  weather  the  time  of  the  commencement 
of  the  storm  coincided  with  that  of  the  attacks.  (lOtli)  No.  (20th)  451  attacks — females  a 
third  more  than  males.  (21st)  117  deaths — same  proj)ortion  as  of  attacks.  (22d)  The  houses 
are  low  ;  more  to  the  south  than  to  the  north.  (23d)  In  the  insane  asylums,  the  number  of 
attacks  in  proportion  to  the  population  was  3  per  cent,  of  the  men,  and  58  per  cent,  of  the 
woinen. 

Rivas  y  Vaciamadrid,  1,102  inhabitants. — (1st  answei'.)  From  the  19th  of  June  to  the  27th 
of  August.  (2d)  By  persons.  (3d)  Both  good.  (4th)  There  is  none;  cleaned  l)y  the  inhabit- 
ants. (5th)  Good  water  from  the  rivers  Jarama  and  Henares.  (6th)  No.  (7th)  Sandy  and 
clayey;  no  marshes,  but  frequent  fevers.  (8th)  At  25  meters.  (9th)  There  is  none.  (lOtli) 
Never  suffered  before.  (11th)  There  are  three  rivers  and  one  stream.  (12tli)  No  cases  for 
comparison.  (13th)  Neighboring  roads  and  highway.  (14th)  Nothing.  (15th)  Yes.  (16th) 
In  the  river,  (17th)  There  were  only  three  cases.  (18th)  No.  (19th)  Yes.  (20th)  3  attacks— 
1  male,  2  females.    (21st)  3  deaths.    (22d)  lu  the  lower  3.    (24th)  There  are  none. 

Villarejo  de  Salvanes,  3,054  inhabitants. — (1st  answer.)  From  the  25th  of  June  to  the  9th  of 
September.  (2d)  First  case  in  a  person  coming  from  Ciempozuelos.  (3d)  First  good,  second 
bad.  (4th)  There  is  none  ;  inhabitants  carry  the  filth  beyond  the  town.  (5th)  Spring  water  ; 
ordinary  quality  ;  pleasant  and  hard.  (6th)  No.  (7th)  Clay.  There  are  pools  of  dirty  water 
in  the  neighborhood,  and  the  lavatories  receive  the  overflow  from  them.  In  autumn  and 
spring,  intermittent  fevers  are  common.  (8th)  At  100  meters.  (9th)  Of  brick.  (10th)  Little 
difference.  (11th)  No.  (12tli)  Equally.  (13th)  By  land.  (14th)  Cordons,  lazarettos,  and 
disinfectants.  (15th)  Yes.  (16th)  In  imblic  lavatories  outside  of  the  houses.  (17th)  76 
days.  (18th)  Descent  observed  after  a  rain.  (19th)  Yes.  (20th)  257  attacks — 103  males,  154 
females.  (21st)  144  deaths — 63  males,  81  females.  (22d)  There  are  no  upper  stories  ;  majority 
to  the  north.  (24th)  The  poor  and  those  leading  irregular  lives  and  exhibiting  fear,  were  most 
attacked. 

Torrejon  de  VeJIasco,  1,240  inhabitants. — (1st  answer.)  From  the  29th  of  June  to  the  24th  of 
August.  (2d)  By  persons  from  Aranjiiez  and  Sesena.  (3d)  Both  bad.  (4th)  There  is  none ; 
the  excrement  deposited  into  the  court-yards,  and  into  the  patios  at  the  entrance  of  the  houses 
during  the  year,  to  be  removed  thence  in  September  by  the  inhabitants.  (5tli)  Springs  ;  fair 
and  hard,  and  (containing  small  quantity  of  lime.  Some  use  well  water.  (6th)  To  those  who 
have  constituted  foci,  they  used  water  from  a  siispected  source.  (7th)  Sandy  and  calcareous, 
and  abounding  in  sulphate  of  lime  ;  there  are  no  marshes,  but  there  is  malarial  fever,  (sfh) 
At  206  meters.  (9th)  Of  brick.  (10th)  More  in  1855,  and  in  the  same  streets.  (Ilth)  Upon 
two  streams.  (12th)  In  proportion  of  five  to  one  ;  it  was  the  same  in  1855.  (13th)  Railway  and 
roads.  (14th)  Disinfectants,  isolation,  burning  of  clothing  of  the  cholera  patients.  (15th)  Yes; 
esi^ecially  of  cantaleiips  and  watermelons.  (16th)  In  public  lavatories,  and  in  the  houses. 
(17th)  56  days — ascent,  19;  apogee,  8;  descent,  29.  (18th)  The  descent  coincided  with  high 
winds  and  rains.  (19th)  Yes.  (20th)  42  attacks — 19  males,  23  females.  (21st)  15  deaths — 6 
males,  9  females.  .  (22d)  All  in  the  lower ;  8  to  the  north ;  34  to  the  west.  (23d)  In  the  jjost 
of  the  civil  guard,  1  attack. 

Valdemoro,  2,167  inhabitants. — (1st  answer.)  From  the  8th  of  July  to  the  31st  of  Aiigust. 
(2d)  By  a  civil  guard  proceeding  from  Cnenca,  and  who  fell  sick  in  this  village.  (3d)  The 
first  good;  the  second  bad.  (4th)  There  is  none;  deposited  in  the  court-yards;  cleaning  by  the 
inhabitants.  (5th)  Springs;  good  and  hard.  (6th)  Yes.  (7th)  Calcareous  soil  ;  no  marshes  nor 
intermittent  fevers,  but  on  account  of  being  inclosed  in  a  damp  valley  there  was  a  tendency  to 
them.    (8th)  At  1  kilometer.    (9th)  Of  brick.    (10th)  In  1855  more;  imported  from  Madrid. 
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(11th)  No.  (13tli)  Railways  and  roads.  (14tli)  Isolation  and  disinfectants.  (15th)  Yes. 
(l(3th)  In  i^ublic  lavatories;  supplied  by  the  overflow  of  the  public  fountains.  (17th)  54  days. 
(18th)  No.  (19th)  Coincided  with  intemperance  in  eating  and  drinking.  (20tli)  19  attacks — 
6  males,  13  females.  (21st)  13  deaths — 4  males,  9  females.  (22d)  All  in  the  lower;  8  to  the 
north;  the  rest  to  the  south.  (24th)  Began  in  the  same  house  as  in  1855;  the  majority  in 
merchants. 

Alcalci  de  Henares,  12,317  inhabitants. — (1st  answer.)  From  the  12th  of  July  to  the  13tli 
of  August.  (2d)  By  persons  and  by  abuse  of  fruits.  (3d)  The  first  good,  the  second  better. 
(4th)  Sewers  only  in  a  part  of  the  town:  in  the  other  parts  there  are  sinks  ;  the  municipality 
cleans.  (5th)  Good;  spring  water;  distant  from  the  river.  (6th)  No.  (7th)  Clay  and  lime- 
stone; no  marshes;  few  fevers;  only  in  autumn.  (8th)  At  1  kilometer.  (9th)  In  the  country, 
of  brick;  in  the  town,  of  lead.  (10th)  That  of  1855  was  greater;  of  1865  less  than  the  last. 
(11th)  The  River  Henares  passes  at  300  meters  from  the  village.  (12th)  80  per  cent.  more. 
(13th)  Railway  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  public  lavatories 
and  in  the  river.  (17th)  32  days — ascent,  7;  apogee,  9;  descent,  16.  (18th)  No.  (19th)  Yes. 
(20th)  813  attacks— 335  males,  478  females.  (21st)  320  deaths— 110  males,  210  females.  (22d) 
80  per  cent,  in  the  lower;  20  per  cent,  in  the  upper;  eqiially  in  other  respects.  (23d)  90  per 
cent,  of  those  in  the  House  of  Correction,  and  17  per  cent,  of  those  in  the  military  quarters 
attacked. 

Vicdlvaro,  2,014  inhabitants. — (1st  answer.)  From  the  16th  of  July  to  the  30th  of  August. 
(2d)  By  persons  with  a  wagon  of  wood;  coinciding  with  the  time  of  a  storm.  (3d)  First,  good; 
second,  ordinary.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  Water  from  three 
fountains.  (6th)  No.  (7th)  Good;  sandy;  no  marshes  nor  fevers.  (8th)  At  175  meters. 
(9th)  Of  brick.  (10th)  In  1854,  30  days;  in  1865,  none.  (11th)  There  is  only  one 'stream  in 
the  village.  (12th)  The  worst  cases  were  near  the  stream.  (13th)  Railways  and  a  highway. 
(14th)  All.  (15th)  Harmful  fruits  and  vegetables  were  examined.  (16th)  In  the  i^ublic  lava- 
tories. (17th)  46  days— ascent,  14;  apogee,  6;  descent,  26.  (18th)  Yes.  (19th)  Yes.  (20th)  77 
attacks — 32  males,  45  females.  (21st)  39  deaths — 19  males,  20  females.  (22d)  The  majority  in 
the  lower  and  to  the  south.'   (23d)  In  the  quarters  of  the  artillery,  one  case,  without  a  death. 

Chamartin  de  la  Rosa,  1,518  inhabitants. — (1st  answer.)  From  the  18th  of  Jiily  to  the  13th 
of  August.  (2d)  By  persons  and  effects  in  communication  with  Madrid.  (3d)  Good.  (4th)  There 
is  none  ;  wells  in  many  houses,  which  the  inhabitants  clean.  Public  cleaning  by  the  munici- 
pality. (5th)  Well  water  in  the  houses ;  good,  but  containing  traces  of  salts.  (6th)  No. 
(7th)  Sandy  in  the  greater  part ;  no  marshes,  nor  fevers.  (8th)  At  2  kilometers.  (9t]i)  There 
is  none.  (10th)  Did  not  suffer  in  the  former.  (13th)  By  land.  (14th)  Disinfectants  and 
isolation.  (15th)  Few  fruits  consumed  generally.  (16th)  In  puldic  lavatories,  and  in  Madrid 
in  the  Manzanres  Canal,  which  is  the  sewer.  (17th)  26  days.  (18th)  Did  not  rain.  (19th) 
Yes.  (20th)  9  attacks — 5  males,  4  females.  (21st)  7  deaths — 5  males,  2  females.  (22d)  In  the 
lower  and  to  the  south. 

Fuencarral,  2,391  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  1st  of  Septem- 
ber. (2d)  By  persons.  (3d)  Both  bad.  (4th)  Cleaning  by  the  municipality.  (5th)  Good 
spring  water.  (6th)  No.  (7t]i)  Sandy ;  no  marshes,  nor  fevers.  (8th)  At  100  meters.  (9th) 
Of  brick.  (10th)  Not  attacked  in  1865.  (11th)  Upon  the  covered  canal  Lozoya.  (13th) 
Highways.  (14th)  Disinfectants.  (15th)  Yes.  (16tli)  In  the  overflow  of  fountains,  and  in 
the  canal.  (17th)  40  days — ascent,  14;  apogee,  10;  descent,  16.  (18th)  Yes.  (19th)  Yes. 
(20th)  89  attacks — 35  males,  54  females.  (21st)  30  deaths — 11  males,  19  females.  (22d)  All  in 
the  lower ;  equally  to  the  north  and  south.    (23d)  There  are  none. 

Villaconejos,  3,054  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  21st  of  August. 
(2d)  Uncertain;  believed  imported  from  Aranjuez.  (3d)  Both  good.  (4th)  There  is  none; 
excrement  removed  outside  of  the  town ;  cleaning  by  the  municipality.  (5th)  Pleasant  sjj ring- 
water  containing  sulphate  of  lime.  (6th)  No.  (7th)  Soil,  sulphate  of  lime ;  no  marshes,  nor 
frequent  intermittent  fevers.  (8th)  At  oCO  meters.  (9th)  Iron  pipes.  (10th)  In  1855  less. 
(11th)  No.    (13th)  By  land.    (14th)  Lazarettos  and  disinfectants.   (15th)  Abuse  of  fruits  and 
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vegetables.  (16th)  In  the  houses  ;  in  the  summer  some  go  to  the  Tajo,  at  S  kilometers.  (17th) 
29  days.  (18th)  The  1st  of  August  a  slight  rain;  on  the  2d  there  were  more  attacks. 
(19th)  No.  (20th)  12U  attacks— 47  males,  73  females.  (21st)  24  deaths— 9  males,  15  females. 
(22d)  All  lower  ;  to  the  north  45,  to  the  south  53 ;  to  the  east  2,  to  the  west  20.  (24th)  It  is 
believed  that  on  account  of  there  being  no  stagnant  water,  nor  streets  which  impeded  the 
currents  of  air,  the  development  of  the  epidemic  was  slight., 

■  Vallecas,  3,280  inliahitants. — (1st  answer.)  From  the  3d  of  August  to  the  9th  of  Septem- 
ber. (2d)  Suspected  by  persons.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the 
municipality.  (5th)  Spring  water,  and  the  Lozoya  wayer ;  good,  (nth)  No.  (7th)  Clay  and 
rock.  (8th)  At  500  meters.  (9th)  Of  lead  and  brick.  (10th)  The  former  greater  except 
in  1865,  when  there  was  none.  (Uth)  Adjoining  the  stream  Abronigal.  (13th)  Railways  and 
a  highway.  (14th)  Disinfectants  and  fumigations.  (15th)  Yes.  (16th)  In  ijublic  lavatories. 
(17th)  36  days— ascent,  10 ;  apogee,  12  ;  descent,  14.  (18th)  Yes.  (19th)  Yes.  (20th)  185 
attacks — 65  males,  120  females.  (21st)  74  deaths — 27  males,  47  females.  (22d)  The  majority 
in  the  lower,  and  equally  to  the  north  and  south.    (23d)  There  are  none. 

Ajalvir,  761  inhahitanis. — (1st  answer.)  From  the  4th  of  August  to  the  22d  of  September. 
(2d)  By  persons.  (3d)  The  first  good,  the  second  bad.  (4tli)  Public  service  of  every  kind 
wanting.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Clay;  without  marshes  or  fevers.  (8th) 
At  500  meters.  (9th)  Of  brick.  (10th)  That  of  1834  and  1855,  greater,  but  in  1865  there  was 
none.  (11th)  No  rivers  nor  streams.  (13th)  Highways.  (14t]i)  Disinfectants.  (15th)  Yes. 
(16th)  In  the  streams  and  in  the  pools.  (17th)  50  days — ascent,  18;  apogee,  8;  descent,  24. 
(18th)  No.  (19th)  Yes.  (20th)  69  attacks— 29  males,  40  females.  (21st)  37  deaths— 20  males, 
17  females.    (22d)  All  in  the  lower. 

Colmevar  Viejo,  4,423  inhahitanis. — (1st  answer.)  From  the  11th  of  August  to  the  13th  of 
October.  (2d)  By  persons.  (3d)  First  good;  second  bad.  (4th)  Bad;  cleaning  by  the  munici- 
pality. (5th)  Springs  and  rain  water;  good.  (6th)  No.  (7th)  Granite;  no  marshes;  there  are 
fevers;  few  in  autumn.  (8th)  At  500  meters.  (9th)  Of  lead.  (10th)  The  former  more.  (11th) 
No  river  or  stream.  (13tli)  Highway.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  river 
and  in  the  streams  at  a  considerable  distance  from  the  village.  (17th)  62  days,  in  two  periods, 
each  with  a  regular  march.  (18th)  Yes.  (19th)  Yes.  (20th)  81  attacks — 29  males,  52  females. 
(21st)  45  deaths — 17  males,  28  females.  (22d)  All  in  the  lower,  and  equally  to  the  north  and 
south.    (23d)  There  is  a  prison  in  which  there  were  seven  attacks  and  two  deaths. 

Cariiarma  de  Esteruelas,  388  inhabitants. — (1st  answer.)  From  the  12th  of  August  to  the 
10th  of  September.  (2d)  By  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  de- 
posited in  court-yards,  and  no  public  service.  (5th)  Springs  and  wells;  good;  containing  mag- 
nesia. (7th)  Clay;  no  marshes,  but  intermittent  fever  is  endemic  all  the  year.  (8th)  At  200 
meters.  (9th)  There  is  none.  (10th)  Less  in  former.  (11th)  On  the  right  bank  of  a  near  stream. 
(12th)  Equally.  (13th)  By  land  and  rail.  (14th)  All  kinds  of  disinfectants  in  the  streets  and 
the  hoTises  of  the  attacked.  (15th)  During  the  epidemic  the  sale  of  all  kinds  of  fruits  was  pro- 
hibited. (16th)  In  the  stream;  and  pi-ivate  basins  within  the  houses;  only  the  well-to-do 
classes  give  their  washing  out.  (17th)  28  days — ascent,  10;  apogee,  4;  descent,  14.  (IStli)  No. 
(19th)  No.  (20t]i)  72  attacks— 40  males,  32  females.  (21st)  29  deaths— 9  males,  20  females. 
(22d)  Lower;  to  the  north  27;  to  the  south  45.  (24th)  Those  who  fled  in  the  first  period  all  escaped. 

Valdaracete,  1,233  inhabitants. — (1st  answer.)  From  the  13th  of  August  to  the  4th  of  Septem- 
ber. (2d)  By  harvesters  proceeding  from  Ciempozuelos.  (3d)  First  good;  second  bad.  (4th) 
There  is  none;  inhabitants  clean.  (5th)  Well  and  fountain  water;  good;  containing  magnesia. 
(6th)  No.  (7th)  Calcareous;  no  fevers.  (8th)  At  8  meters.  (9th)  There  is  none.  (10th) 
Equally.  (11th)  No  rivers  nor  streams.  (13th)  By  land.  (14th)  Disinfectants,  (loth)  Yes. 
(16th)  In  lavatories  and  streams.  (17th)  23  days— ascent,  4;  apogee,  6;  descent.  13.  (18th)  No. 
(19th)  Yes.  (20th)  167  attacks— 82  males,  85  females.  (21st)  39  deaths— 15  males,  24  females. 
(22d)  All  in  the  lower;  to  the  north,  108;  to  the  south,  59.  (23d)  There  are  none.  (24th)  The 
majority  of  the  attacks  were  to  the  north,  and  the  cemetery  was  also  located  on  this  side  of 
the  village. 

S.  Mis.  92  18 
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Fresno  de  Torote,  412  inhabitants. — (1st  answer. )  From  the  14tli  to  the  27th  of  August.  (2d) 
By  persons.  (3d)  Both  miserable.  (4th)  There  is  no  kind  of  public  cleaning.  (5th)  Public 
fountain  of  good  quality.  (6th)  No.  (7th)  Clay;  many  marshes,  and  endemic  fevers,  which 
increase  in  autumn.  (8th)  At  230  meters.  (9th)  Of  brick.  (10th)  Less  than  this  last.  (11th) 
Upon  a  small  river  called  Torote.  (12th)  The  attacked  inhabited  houses  distant  from  the 
river,  and  near  the  marshes.  (■tl3th)  Neighboring  roads.  (14th)  Insufficient  disinfectants. 
(15th)  Yes.  (16th)  In  the  little  river  Torote.  (17th)  14  days— irregular  march.  (18th)  No. 
(19th)  Yes.  (20th)  5  attacks— 3  males,  2  females.  (21st)  3  deaths— 3  males.  (22d)  All  in  the 
lower. 

Valdeavero,  2,167  inhabiianfs. — (1st  answer.)  From  the  otli  to  the  17th  of  September.  (2d) 
Believed  by  persons.  (3d)  First  good;  second  bad.  (4th)  No  public  cleaning  of  any  kind; 
excrement  in  the  court-yards.  (5th)  A  covered  spring;  good.  (6th)  No.  (7tL)  Siliceous  clay; 
many  marshes  and  endemic  fevers,  which  double  in  frequency  in  autumn.  (8tli)  At  270 
meters.  (9th)  Of  brick.  (10th)  Always  have  been  light.  (11th)  Near  a  stream,  which  sup- 
plies the  town  with  water.  (12th)  Equally.  (13th)  Neighboring  i^oads.  (14th)  Disinfectants  and 
insufficient  fumigations.  (15th)  Yes.  (16th)  In  streams  and  pools;  also  in  tanks,  whose  waters 
are  subsequently  used  for  irrigation.  (17th)  13  days — course  unobserved.  (18th)  No.  (19tli) 
Yes.    (20th)  5  attacks.    (21st)  2  deaths.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Belmonte  de  Tajo,  l.OZO  inhahitants. — (1st  answer.)  From  the  7th  to  the  17th  of  October. 
(2d)  It  is  believed  by  persons.  (3d)  Good.  (4tli)  There  is  none;  cleaning  by  the  municipality. 
(5th)  Spting  water;  good,  containing  lime  and  magnesia.  (6th)  No.  (7tli)  Calcareous;  no 
marshes,  nor  fevers.  (8th)  At  250  meters.  (9th)  Of  brick.  (10th)  More  this  time.  (11th) 
There  is  neither  river  nor  stream.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16tli) 
In  ptiblic  lavatories  and  outside  of  the  hotises.  (17th)  11  days — ascent,  2;  apogee,  4;  descent, 
5.  (18th)  No;  coincided  with  heat.  (19th)  Yes.  (20th)  50  attacks — 16  men,  28  women;  6 
children.  (21st)  16  deaths — 6  men,  8  women,  2  children.  (22d)  All  in  the  lower;  to  the  north, 
23;  to  the  south,  27. 

Aranjuez,  7,532  inhabitants. — (1st  answer.)  From  the  16th  of  June  to  the  5th  of  August; 
during  the  epidemic  only  5,500  inhabitants  remained;  the  rest  fled.  (2d)  By  various  persons 
coming  from  Miircia,  among  the  workmen  of  the  neighboring  farms.  (3d)  Both  very  bad. 
(4th)  There  is  none;  there  are  drains  in  many  of  the  houses;  the  night-soil  goes  into  the 
court-yards.  (5th)  In  the  houses  along  the  river;  the  water  is  taken  from  the  Jarama,  after 
its  union  with  the  Tajo;  in  the  village  the  water  is  taken  from  fountains.  (6th)  It  is  suspected 
that  water  of  the  river  Jarama  was  contaminated  in  passing  by  Ciempozuelos  (7th)  Allu- 
vial soil,  very  permeable;  on  account  of  difficult  drainage  the  town  is  surrounded  by  marshes, 
and  malarial  fevers  are  very  frequent.  (9th)  Of  glazed  brick,  and  in  some  points  of  iron;  and 
then  a  paved  cistern  or  vault.  (lOtli)  In  former  epidemics  less  than  this.  (11th)  Upon  the 
river  Tajo,  and  Jarama.  (12th)  The  bad  hygienic  conditions  of  some  of  the  houses  had  more 
influence  than  the  proximity  of  the  rivers.  (13th)  Railways  and  highroads.  (14th)  Disinfectants 
and  isolation  at  the  beginning,  which  on  account  of  the  excess  of  mortality  were  useless. 
(15th)  Abuse  of  alcoholic  beverages;  instead  of  being  a  preventive,  this  occasioned  gastro-in- 
testinal  disturbances.  (16th)  In  the  rivers.  (17th)  51  days — ascent,  15;  apogee,  5;  descent,  31. 
(18th)  Yes.  (19th)  No.  (20th)  1,671  attacks.  (21st)  843  deaths— 409  males,  434  females.  (23d) 
In  the  cavalry  quarters,  situated  in  the  center  of  the  town,  in  bad  hygienic  conditions,  among 
520  persons,  there  were  74  attacks;  whilst  in  the  infantry  quarters,  situated  outside  of  the 
town,  and  among  wide  promenades,  there  were  only  28  attacks  among  800  individuals. 

PROVINCE  OF  GUADALAJARA. 

Estahles,  556  inhabitants. — (1st  answer.)  From  the  23d  of  June  to  the  23d  of  August.  (2d) 
Is  thought  by  persons  and  effects.  (3d)  Both  bad.  (4th)  There  is  none;  deposits  in  the  courts 
and  in  receptacles  for  excrement ;  no  public  cleaning.  (5th)  Good  well-water,  containing  lime. 
(6th)-  No.  (7th)  Calcareous  and  clay;  water  abounds;  no  marshes  nor  fevers.  (8th)  Contigu- 
ous,   (9th)  There  is  none.    (10th)  In  1855^  more.    (11th)  A  stream,  which  is  not  permanent. 
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(12tli)  Equally.  (13tli)  Highways.  (14tLL)  Disinfectants  and  isolation.  (15th)  No.  (16th) 
In  the  pools.  (17th)  31  days.  (18th)  Yes.  (19th)  Yes.  (20th)  38  attacks— 18  males,  20 
females.  (21st)  17  deaths — 8  males,  9  females.  (22d)  All  in  the  lower;  to  the  north  14;  to  the 
south,  24. 

Mochales,  618  inhabitants. — (1st  answer.)  From  the  25t]i  of  July  to  the  18th  of  September. 
(2d)  By  inhabitants  wlio  were  at  Molina  and  other  infected  villages  ;  Aragon.  (3d)  Both  bad. 
(4tli)  There  is  none ;  inhabitants  clean.  (5th)  Spring  water;  biit  the  majority  of  the  people 
use  river  water,  containing  lime.  ■  (Gth)  Used  river  water.  (7th)  Granite  soil  ;  no  marshes, 
but  intermittent  fevers  in  spring.  (8th)  Contiguous.  (9th)  There  is  none.  (lOtli)  In  1855, 
less.  (11th)  Upon  the  banks  of  the  river  Mesa;  the  first  case  was  3  meters  distant  from 
it.  (12th)  In  the  neighborhood  of  the  river,  cemetery  and  fountain,  there  were  49  cases  in 
twenty  houses;  development  occurring  in  badly  ventilated  streets,  there  being  no  attack  in 
the  ward  which  was  best  ventilated.  (13th)  By  land.  (14th)  Cleaning  of  the  houses  and 
streets,  ana  disinfectants.  (15th)  Abuse  of  vegetables  and  salads.  (IGth)  In  the  river  and 
in  a  stream,  the  greater  number ;  during  the  epidemic,  a  special  lavatory  supplied  with  run- 
ning water  was  established  for  washing  clothes  of  cholera  patients.  (17th)  55  days — ascent, 
15;  apogee,  10;  descent,  30.  (18th)  There  was  an  increase  during  the  days  of  rain  and  storm, 
cases  and  deaths.  (19tli)  Yes.  (20tli)  201  attacks — 80  males,  121  females.  (21)  78  deaths — 31 
males,  47  females.    (22d)  In  the  lower  stories. 

ilfoZiua,  3,084  «i.7i-a&tYawte.— (1st  answer.)  From  the  27th  of  July  to  the  10th  of  October. 
(2d)  Imported.  (3d)  Both  bad.  (4th)  There  is  none ;  the  filth  is  thrown  by  the  inhabitants 
into  the  lower  part  of  the  river.  (5th)  The  river  Gallo  ;  good.  (Gth)  No.  (7th)  Clay  ;  sub- 
soil sandy;  no  marshes  nor  fevers.  (8th)  At  2  kilometers.  (9th)  There  is  none.  (10th)  In 
1855  more.  (11th)  Upon  the  river  Gallo.  (12th)  About  two-thirds.  (13th)  Highways.  (14th) 
Cordons,  lazarettos,  and  disinfectants.  (15th)  Abuse  of  cucumbers  and  salads.  (16th)  In  the 
river;  by  the  families.  (17th)  7G  days.  (18th)  First  case  occurred  with  same.  (19th)  No. 
(20th)  74G  attacks.  (21st)  98  deaths— 41  males,  57  females.  (22d)  Indifferently.  (23d)  In  the 
post  of  the  civil  guards  there  were  5  deaths. 

Mazuecos,  767  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  31st  of  August.  (2d) 
It  was  believed  by  the  drinking  of  water  from  a  bad  well.  (3d)  Very  bad.  (4th)  There  is 
none ;  no  public  cleaning.  (5th)  From  the  river  Taja.  (6th)  Sulphate  of  lime ;  no  marshes 
nor  fevers.  (8th)  Within  the  village.  (9th)  There  is  none.  (lOtli)  Equally.  (11th)  Stream 
to  the  south  supplied  by  a  fountain  4  kilometers  from  the  Taja.  (12th)  Equally.  (13th) 
Neighboring  roads  and  a  highway.  (I4th)  Disinfectants.  (15th)  No.  (IGth)  In  the  Taja. 
(17th)  36  days — ascent,  13;  apogee,  10;  descent,  13.  (18th)  On  the  day  of  a  storm  first  case 
occurred.  (19th)  Yes.  (20th)  109  attacks— 44  males,  G5  females.  (21st)  19  deaths— 7  males,  12 
females.    (22d);  All  in  the  lower  ;  equally  to  the  north  and  south. 

Almonacid  de'Zorita,  1,325  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  31st  of 
August.  (2d)  Suspected  by  soiled  clothing  of  some  harvesters.  (3d)  First  good  ;  second  very 
bad.  (4th)  There  is  none  in  court-yards ;  cleaning  by  the  inhabitants.  (5th)  Spring  water, 
containing  lime.  (Gth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8tli)  Near.  (9th)  Of  brick. 
(lOth)  Much  more  this  time  ;  none  in  1855.  (11th)  No.  (13th)  By  land.  (14th)  General  dis- 
infection; inspection  of  travelers  from  infected  places,  and  fumigation  of  baggage.  (15th) 
Yes.  (16tli)  In  public  lavatories.  (17th)  36  days.  (18th)  No;  descent,  with  abundant  rain 
for  two  days.  (19th)  Yes.  (20th)  76  attacks— 26  males,  50  females.  (21st)  20  deaths — 3  males, 
17  females.    (22d)  All  in  the  lower. 

PROVINCE  OF  TOLEDO. 

Toledo,  20,176  inhabitants. — (1st  answer.)  From  the  23d  of  June  to  the  30th  of  August. 
(2d)  Imported  second  time  from  infected  points  within  the  same  province.  (3d)  First  bad ; 
second  worse;  all  of  the  poor  class.  (4th)  Sewers  only  in  the  central  portion  of  the  city,  dis- 
charging into  the  river;  some  large  sewers  empty  near  the  point  where  the  water  supply  of 
the  capital  is  obtained;  i^ublic  cleaning  defective.    (5th)  A  small  number  use  spring  water; 
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tlie  greater  partuse  river  water,  which  passes  through  very  defective  filters  :  there  are  also  large 
earthern  jars  in  some  houses.  (6th)  Suspected.  (7th)  Soil  decomposed  granite;  ftill  of  pebbles, 
diverting  filtration  and  escape  of  water;  there  are  some  malarial  fevers  within  the  town  during 
certain  seasons  of  the  year.  (8th)  Distant  from  the  city.  (9th)  Of  brick.  (10th)  Suffered  more 
formerly.  (11th)  Upon  the  Tajo.  (12th)  In  the  lower  part  known  as  the  Cobahuclas,  a  few 
cases  ;  in  the  opposite  part  and  upon  the  opposite  shore  of  the  river  there  was  no  case.  (13tli) 
Highways  and  railroads.  (14th)  In  the  epidemic  of  1884,  cordons  and  lazarettos;  in  that  of 
1885,  disinfectants,  (loth)  Abuse  of  fruits  and  liquor.  (16th)  In  the  river.  (17th)  68  days. 
(18th)  No.  (19th)  No.  (20th)  About  200  attacks.  (21st)  115  deaths.  (22d)  No  notable  dif- 
ference, but  in  the  houses  of  the  i^oor  lower  stories  were  most  invaded.  (23d)  In  an  asylum  of 
the  aged  and  in  insane  asylum  greater  number  of  attacks.  (24th)  There  was  only  a  semblance 
of  a  cordon,  and  there  were  some  attacks  outside  of  it. 

Villanueva  de  La  Sagra,  1.323  iiihah Hants . — (1st  answer.)  From  the  16th  of  June  to  the 
10th  of  August.  (2d)  Imported  by  some  harvesters.  (3d)  Good.  (4th)  There  is  no  public 
cleaning.  (5th)  Of  the  river  Tajo.  (6th)  No.  (7th)  Clay;  no  marshes  nor  intermittent 
fevers.  (8th)  At  300  meters.  (9th)  There  is  a  fountain  with  very  little  water  which  is  not 
used;  iron  pipes.  (10th)  More;  about  10  persons.  (11th)  Near  the  Tajo,  at  3  kilometers  to  the 
north.  (12th)  The  southern  part  less.  (13th)  Highways  and  railroads.  (14th)  Disinfectants 
in  the  houses  of  the  attacked.  (15th)  Yes.  (16t]i)  In  the  river  during  the  summer;  generally 
in  the  houses.    (17th)  55  days.   (18th)  Increased  with  storm.    (19th)  No.    (20th)  149  attacks — 

97  males,  52  females.  (21st)  17  deaths— 8  males,  9  females.  (22d)  There  are  only  lower 
stories. 

Santa  OJalJa,  1,889  inhabitants.— {1st  answer.)  From  the  29th  of  June  to  the  24th  of 
August.  (2d)  By  the  use  of  water  which  passed  by  an  infected  place,  where  the  inhabitants 
washed  their  clothing  in  it.  (3d)  Both  bad,  and  the  houses  of  the  first  attacked  low-roofed 
near  the  stream.  (4th)  There  is  none;  the  filth  runs  in  the  gutters;  no  one  charged  with 
cleaning.  .  (5th)  Good,  and  obtained  from  springs  containing  more  lime  than  magnesia.  (6th) 
No.  (7th)  Clay,  and  is  bordered  by  a  stream;  intermittent  fevers  frequent.  (8th)  Within 
the  village.  (9th)  Iron.  (10th)  Equally.  (11th)  Situated  in  a  valley.  (12th)  Equally. 
(13tli)  Highways  and  railroads.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits,  principally 
cantaloupes  and  watermelons.  (16th)  In  the  stream  beyond  the  houses.  (17th)  55  days — 
ascent,  12  ;  apogee,  20  ;  descent,  23.    (18th)  No.    (19th)  Yes.    (20th)  155  attacks^ — 57  males, 

98  females.  (21st)  45  deaths — 12  males,  33  females.  (22d)  In  the  lower.  (23d)  There  are 
none.    (24th)  Fumigations  and  disinfectants  and  good  hygiene  produced  very  good  results. 

Ontigola,  2,697  inhabitants. — (1st  answer.)  From  the  28th  of  June  to  the  18th  of  July. 
(2d)  By  some  harvesters  from  Cuenca.  (3d)  Good.  (4th)  There  is  none.  (5th)  Good  spring 
water.  (6th)  No.  (7th)  Calcareous;  at  3  kilometers  there  is  a  large  marsh;  the  lake  Onti- 
gola; some  fevers.  (8th)  At  40  meters.  (9th)  Of  iron.  (10th)  Less  this  time.  (11th)  No. 
(13th)  Highways  and  railways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  streams. 
(17th)  21  days — ascent,  2;  apogee,  8;  descent,  11.  (18th)  Yes;  4  days.  (19th)  Yes;  2  or  3 
days  before.  (20th)  179  attacks — 98  males,  81  females.  (21st)  89  deaths — 42  males,  47  females. 
(22d)  All  in  the  lower;  to  the  south,  121;  to  the  north,  158. 

Carpio  de  Tajo,  3,053  inhabitants. — (1st  answer.)  From  the  3d  of  July  to  the  3d  of  Septem- 
ber. (2d)  By  a  woman  from  Madrid.  (3d)  Both  bad.  (4th)  There  is  none;  the  inhabitants 
clean.  (5th)  Good  stream  of  water.  (6th)  No.  (7th)  Sandy;  no  marshes,  but  fevers  in 
spring  and  more  in  autumn.  (8tli)  In  the  center;  after  the  epidemic;  at  300  meters.  (9th) 
There  is  none.  (10th)  Less  this  time.  (11th)  Upon  a  stream  to  the  east;  part  near  the  stream 
suffered  most;  uj)wards  of  60  persons.  (13th)  Railways  and  highways.  (14th)  Disinfectants. 
(15th)  Use  vegetables,  cucumbers,  and  salads.  (16th)  In  the  stream.  (17th)  63  days — ascent, 
8;  apogee,  18;  descent,  37.  (18th)  Yes.  (19th)  Yes.  (20th)  655  attacks— 305  males,  350 
females.    (21st)  191  deaths — 91  males,  100  females.    (22d)  In  the  upper  stories. 

Romeral,  2,008  inhabitants. — (1st  answer.)  From  the  8th  of  July  to  the  3d  of  Septeiuber. 
(2d)  By  persons  from  Aranjuez.  (3d)  Both  good.  (4th)  There  is  none;  filth  deposited  in  the 
courts.    (5th)  Worse,    (6th)  No,    (7th)  Tertiary  limestone;  no  marshes  nor  frequent  inter- 
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mittent  fevers.  (8tli)  At  500  meters.  (9th)  There  is  none.  (10th)  This  time,  less.  (11th) 
Distant  from  rivers  and  streams.  (i:3th)  By  land.  (14th)  Cordons.  (15th)  Yes;  cantaloupes, 
watermelons,  tomatoes,  and  peppers.  (IGth)  Generally  in  the  houses;  some  beyond  the  village. 
(17th)  58  days— ascent,  29;  apogee,  10;  descent,  19,  (18th)  Not  observed.  (19th)  No.  (20th) 
241  attacks— 90  males,  151  females.  (21st)  121  deaths— 53  males,  68  females.  (23d)  All  in  the 
lower. 

Puente  del  Arzobispo,  1,520  inJiahitanfs.— {1st  answer.)  From  the  12th  of  July  to  the  14th 
of  August.  (2d)  It  is  observed  that  persons  used  the  Tajo  water.  (3d)  Both  bad.  (4th)  No 
sewerage  or  public  cleaning.  (5th)  Wells  and  springs  good,  containing  lime.  (6th)  The  first 
cases  drank  river  water.  (7th)  Clay  and  limestone;  no  marshes;  fevers  generally  in  summer 
and  beginning  of  autiimn.  (8th)  At  40  meters.  (9th)  There  is  none.  (lOtli)  Twice  greater 
in  1855.  (11th)  Upon  the  river  Tajo,  150  meters,  and  upon  a  stream  which  is  almost  always 
dry.  (12th)  About  4  to  1.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes;  especially 
vegetables.  (16th)  In  private  basins,  outside  of  the  river  and  in  the  river.  (17th)  33  days — 
ascent,  7;  apogee,  16;  descent,  10.  (18th)  Yes.  (19th)  Yes.  (20th)  160  attacks.  (21st) 
60  deaths — 25  males,  35  females.    (22d)  Majority  in  the  lower  and  to  the  north. 

Ctierva,  1,149  inhahitanfs. — (1st  answer.)  From  the  20th  of  July  to  the  2d  of  September. 
(2d)  By  persons  from  Toledo  and  infected  places.  (3d)  Both  bad.  (4th)  There  is  none  ;  the 
filth  deposited  in  the  court-yards  and  afterwards  removed  to  the  fields  ;  cleaning  by  tlie  inhab- 
itants. (5th)  Good  spring  water  in  wells  and  from  a  fountain  of  unknown  source  ;  that  of 
the  well  contains  lime;  of  the  fountain,  magnesia.  (6th)  No.  (7th)  Sandy  and  clay;  no 
marshes  nor  fevers.  (7th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  No  epidemic.  (11th) 
Between  two  streams  at  a  distance  of  200  metei's.  (12th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants.  (15th)  Abuse  of  fruits  and  vegetables.  (16th)  Clothes  washed  in  well-water 
outside  of  village.  (17th)  45  days — ascent,  22  ;  apogee,  10  ;  descent,  13.  (IStli)  No.  (19th) 
No.  (20th)  85  attacks — 43  males,  42  females.  (21st)  25  deaths — 12  males,  13  females.  (22d) 
All  in  the  lower  ;  some  to  the  soiith  ;  others  to  the  north.    (23d)  There  is  none. 

Quero,  1,669  inhabitants. — ^(Ist  answer.)  From  the  10th  of  July  to  the  29th  of  August. 
(2d)  Unknown.  (3d)  In  general  ordinary  ;  swimming  in  excrement.  (4tli)  There  is  none  ; 
some  deposited  on  the  soil ;  in  special  receptacles,  and  it  serves  for  manure.  (5tli)  Very  good 
well-water.  (6th)  No.  (7th)  Calcareous  ;  sandy  and  clay  ;  there  are  two  marshes  at  a  con- 
siderable distance.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  Less  in  1855.  (11th) 
No.  (13th)  Railways  and  highways.  (14th)  Lazarettos,  cordons,  and  fumigations.  (15th) 
Yes  ;  watermelons,  cantaloui)es,  cucumbers,  and  tomatoes.  (16th)  In  the  house.  (17th)  50 
days — ascent,  20;  apogee,  12;  descent,  18.  (18th)  Apogee  coincided  with  storms.  (20th)  203 
attacks — 77  males,  126  females.  (21st)  59  deaths — 21  males,  38  females.  (22d)  All  the  houses 
one  story  ;  situated  to  the  north  and  south. 

Talavera  de  La  Reina,  10,029  inliahitants. — (1st  answer.)  From  the  11th  of  July  to  the 
2d  of  September.  (2d)  From  infected  places.  (3d)  First  ordinary;  second  bad.  (4th)  There 
is  none;  there  are  sinks  in  the  houses  and  the  filth  goes  into  the  court-yards  and  to  the  river  ; 
cleaning  by  the  municipality.  (5th)  Spring  Avater  collected  in  a  good  reservoir  and  distributed 
by  pipes  in  good  condition.  (6th)  The  first  cases  r;sed  well-water;  prohibition  of  this  resulted 
well.  (7th)  Sandy  clay;  no  marshes;  in  spring  and  autumn  intermittents.  (8th)  At  more 
than  1  kilometer.  (9th)  Iron  pipes;  in  greater  part  of  lead.  (10th)  Less  this  time.  (11th)  On 
the  right  bank  of  the  Tajo,  and  at  5  to  6  kilometers;  the  river  Alberche  flows  into  it;  on  both 
sides  of  the  village  there  are  streams.  (12th)  The  epidemic  began  in  the  part  near  the  Tajo, 
but  it  did  not  spread  from  there.  (13th)  Railway  and  highway.  (14th)  Insi)ection,  fumiga- 
tions and  disinfectants.  (16th)  In  the  lavatories  of  the  neighboring  villa-ges  or  in  the  river 
Alberche  and  in  springs.  (17th)  53  days — ascent,  13;  apogee,  16;  descent,  24.  (18th)  The 
maximum  on  the  third  day  after  a  great  storm.  (19th)  Yes.  (20th)  437  attacks — 161  males, 
276  females.  (21st)  147  deaths — 53  males,  94  females.  (23d)  No  cases  in  the  prison.  (24th) 
Majority  of  the  cases  poor. 

Galvez,  2,941  inliahitants. — (1st  answer.)  From  the  14th  of  July  to  the  21st  of  August. 
(2d)  It  is  thought  by  infected  persons  from  Carpio.    (3d)  Bad.    (4th)  There  is  none;  depos- 
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ited  in  the  court-yards;  no  public  cleaning.  (5)  Spring  water  collected  in  a  reservoir;  wells, 
some  containing  sulphate  of  lime.  (6th)  Large  number  of  wells.  (7th)  Clay;  to  the  west 
granite  and  feldspathic  rocks;  no  marshes,  but  fevers  in  autumn.  (8th)  At  600  meters.  (9th) 
Of  brick.  (10th)  This  time  more.  (11th)  A  small  distance  from  a  stream.  (13th)  There  is 
no  river.  (14th)  Disinfectants  and  fumigations  in  the  squares  and  streets,  (loth)  Abuse  of 
fruits.  (16th)  Outside  of  houses;  in  the  stream  and  in  private  basins.  (17tli)  36  days — ascent, 
11;  apogee,  4;  descent,  21.  (18th)  Epidemic  increased  after  a  storm.  (19th)  No.  (20th)  376 
attacks — 154  males,  222  females.  (31st)  183  deaths.  (32d)  All  in  the  lower;  to  the  north,  232; 
to  the  south,  154.  (24th)  Majority  of  the  victims  were  among  the  weak;  the  epidemic  decreased 
notably  after  fumigations. 

Temhleqite,  3,362  inhabitants. — (1st  answer.)  Froni  the  31st  of  July  to  the  18th  of  Septem- 
ber. (3d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none;  the  house- 
hold water  carried  off  by  pipes  conducting  the  rain-water  from  the  court  yards  into  the  streets; 
cleaning  by  the  municipality.  (5th)  Water  contains  nitrates,  selenites,  and  proceeds  from, 
wells  of  unknown  source;  it  is  considered  good.  (6th)  No.  (7th)  The  village  is  situated  in  a 
hollow;  clay  soil;  frequent  formation  of  pools;  intermittents  appearing  in  atitumn.  (8th)  150 
meters.  (9th)  There  is  none.  (10th)  Less  this  time  than  formerly.  (11th)  No  rivers  nor 
streams,  but  three  lagoons  are  often  formed  after  rains  very  near  the  village.  (13th)  In  the 
present  epidemic  the  part  less  attacked  was  precisely  that  near  the  point  where  the  rain-water 
collects.  (13th)  Railways  and  highways.  (14th)  Cordons,  lazarettos,  disinfectants;  careful 
cleaning  of  the  streets,  also  of  the  houses.  (15th)  No.  (16th)  Not  customary  to  wash  the  clothes 
outside  the  houses.  (17th)  50  days — ascent,  31*  apogee,  9;  descent,  30.  (18th)  No.  (19th)  Yes. 
(20th)  456  attacks— 191  males,  265  females.  (21st)  121  deaths— 47  males,  84  females.  (22d) 
2  attacks  in  the  upper,  454  in  the  lower;  to  the  north,  80;  to  the  south,  110;  to  the  east,  120; 
to  the  west,  146.  (23d)  In  the  post  of  the  civil  guard,  the  establishment  in  which  there  was  a 
conglomeration  of  persons,  the  mortality  was  not  relatively  greater  than  in  the  village.  (24th) 
The  miserable  location  of  the  present  cemetery  makes  it  necessary  to  construct  a  new  one, 
but  this  has  not  been  done  for  want  of  funds. 

Calera,  3,073  inhahitants. — (1st  answer.)  From  the  16th  of  July  to  the  3d  of  August. 
(2d)  It  is  believed  by  person  from  infected  place.  (3d)  Good.  (4th)  There  is  none;  in  places 
for  the  collection  of  manure;  excrement  at  200  meters;  cleaning  by  the  inhabitants.  (5th) 
Good,  j)leasant,  hard  spring  water,  containing  little  lime  and  magnesia.  (6th)  No.  (7th)  Cal- 
careous and  clay;  no  marshes  nor  fevers.  (8th)  At  600  meters.  (9th)  Of  brick.  (10th)  Equal 
to  that  of  1855.  (11th)  At  5  kilometers  from  the  Tajo.  (13tli)  Railways  and  highways. 
(14th)  Disinfection  and  isolation.  (15th)  Abstained  during  the  epidemic.  (16th)  In  the 
streams.  (17th)  49  days- — ascent  of  15  days,  up  to  the  20th  of  July.  (18th)  Increased  after  a 
storm.  (19th)  Yes.  (30th)  132  attacks— 36  males,  96  females.  (21st)  48  deaths— 18  males,  30 
females..    (33d)  All  in  the  lower. 

Cabezamesada,  887  inhahitants. — (1st  answer.)  From  the  18th  of  July  to  the  30th  of 
August.  (3d)  By  effects  and  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is 
none;  cleaning  of  the  courts  and  the  streets  abandoned.  (5th)  Good  well  water,  agreeable, 
hard,  containing  sulphate  of  lime  and  magnesia.  (6th)  No.  (7th)  Clay;  no  marshes;  fre- 
quent fevers.  (8th)  Within  the  village.  (9th)  There  is  none.  (lOtli)  This  time  more.  (11th) 
At  300  meters  from  the  river  Riancares.  (13th)  More  than  in  the  part  next  the  river.  (13th) 
By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  cantaleups,  watermelons,  tomatoes,  and 
cucumbers.  (16th)  In  the  river  and  in  the  houses;  generally  given  out  to  wash.  (17th)  43 
days — ascent,  10;  apogee,  8;  descent,  25.  (18th)  Yes.  (19th)  Yes.  (20th)  175  attacks — 89 
males,  86  females.  (21st)  56  deaths.  (22d)  There  are  no  upper  stories;  greater  part  to  the 
north.    (24th)  The  cases  were  in  caves. 

Mora,  7,219  inhabitants. — (1st  answer.)  From  the  27th  of  July  to  the  6th  of  September. 
(3d)  It  is  thought  by  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  deposits  in 
court  yards.  (5th)  Well  and  spring  water;  disagreeable  and  containing  much  lime.  (6th) 
No.  (7th)  Sandy  calcareous  and  clay;  no  marshes;  much  fever  in  spring  and  autumn.  (8th) 
At  1,000  meters  to  the  north.    (9th)  There  is  none.    (J.Oth)  Less  this  time.    (11th)  Upon  a 
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rocky  glen;  the  streets  are  converted  into  streams.  (13tli)  By  rail  and  higliway.  (1-itli)  Dis- 
infectants. (15tli)  No.  (16th)  Casks  in  the  houses;  they  are  removed  when  full.  (17th)  41 
days.  (18th)  Descent  from  the  2-4th  to  the  28th  August,  after  rain.  (19th)  Yes.  (20th)  225 
attacks — 118  males,  107  females.  (21st)  99  deaths — 43  males,  56  females.  (22d)  All  in  the 
lower;  to  the  north,  41;  to  the  south,  85. 

La  Puehla  de  Almoradiel,  2,878  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the 
21st  of  September.  (2d)  By  persons  from  infected  places.  (3d)  First  good;  second  bad.  (4th) 
There  is  none;  the  prox)rietors  at  different  times  do  the  cleaning;  usually  the^  cleaning  is  done 
by  the  municipality.  (5th)  Well  water;  fair;  containing  lime.  (6tli)  No.  (7th)  Calcareous 
and  clay;  no  marshes;  fevers  in  autumn.  (8th)  Adjoining  the  village.  (9th)  There  is  none. 
(10th)  More  this  time.  (11th)  At  10  meters  above  the  river  Gimel;  at  1  kilometer  from  the 
village.  (12th)  Equally.  (13th)  By  land.  (14th)  Disinfectants;  cordons  and  lazarettos. 
(15th)  Abuse  of  fruits  and  vegetables.  (16th)  In  basins  within  houses.  (17th)  54  days — 
ascent,  12;  apogee,  8;  descent,  34.  (18th)  No;  majority  with  rains.  (19th)  Yes.  (20th)  163 
attacks — 58  males,  105  females.    (22d)  All  in  the  lower. 

Puebla  De  D.  Fadrique,  2,720  inhabitants. — (1st  answer.)  From  August  22d  to  September 
26th.  (2d)  By  harvesters.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  filth  deposited 
in  the  houses;  no  public  cleaning.  (5th)  Wells  outside  of  the  village;  pleasant,  good,  contain- 
ing magnesia.  (6th)  No.  (7th)  Calcareous,  sandy;  water  found  at  2i  meters  dej^th;  no 
marshes;  some  intermittents  in  spring.  (8th)  150  meters  to  the  north.  (9th)  There  is  none. 
(10th)  Equally.  (11th)  Between  two  rivers  which  surround  it  at  6  kilometers  distant.  (13th) 
By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits.  (16th)  Each  one  in  the  houses. 
(17th)  36  days— ascent,  10;  apogee,  4;  descent  22.  (18th)  Yes.  (19th)  Yes.  (20th)  219  attacks— 
86  males,  133  females.    (21st)  51  deaths — 22  males,  29  females.    (22d)  Unknown. 

Consuegra,  6,811  inhahitants. — (1st  answer.)  From  August  12th  to  September  15th.  (2d) 
By  persons  from  infected  places,  and  by  the  use  of  clothing  of  cholera  patients.  (3d)  First  good; 
second  bad.  (4th)  There  is  none;  filth  collected  in  special  recejitacles;  cleaning  by  the  munici- 
pality. (5th)  Springs,  wells,  and  fountains;  good,  containing  lime  and  magnesia.  (6th)  No. 
(7th)  Calcareous;  no  marshes;  fevers  especially  in  autumn.  (8tli)  Two  contiguous  to  the  vil- 
lage. (9th)  No.  (10th)  One  more;  the  other  less.  (11th)  Divided  by  an  imhealthy  stream. 
(12th)  More  in  the  streets  near  the  stream.  (13tli)  Highways.  (14th)  Cordons  and  lazarettos. 
(16th)  Yes;  cantaleups,  tomatoes,  and  watermelons.  (16th)  In  streams  or  in  basins  witliin 
the  houses.  (17th)  35  days — ascent.  15;  apogee,  7;  descent,  13.  (18th)  No.  (19th)  Not  ob- 
served. (20th)  380  attacks — 108  males,  272  females.  (21st)  137  deaths — 48  males,  89  females. 
(22d)  All  of  the  houses  have  lower  stories. 

Noves.  2,271  inhahitants. — (1st  answer.)  From  August  30th  to  September  17th.  (2d)  Un- 
known. (3d)  First  ordinary;  second  bad.  (4th)  Stream  which  runs  through  the  village 
receives  the  sewerage;  cleaning  by  the  inhabitants.  (5th)  Good  spring  water  ;  pleasant,  con- 
taining m.agnesia.  (6th)  No.  (7th)  Sandy  clay;  no  marshes;  fevers  in  autumn.  (8th)  At  the 
side  of  the  village.  (9th)  Of  brick.  (10th)  In  1855  more.  (11th)  Traversed  by  a  stream 
containing  little  water.  (12th)  The  only  part  of  the  village  which  suffered  was  higher  than 
that  on  the  left  bank  of  the  stream.  (13th)  By  land.  (14th)  Hygiene  and  disinfectants. 
(15th)  Yes;  especially  watermelons,  peppers,  and  tomatoes.  (16th)  In  distant  streams;  wash- 
ing given  out.  (17th)  19  days.  (18th)  Coincided  with  good  weather.  (19th)  No.  (20th)  27 
attacks — 13  males,  14  females.    (21st)  18  deaths — 11  males,  7  females.    (22d)  All  in  the  lower. 

Totan4s. — (1st  answer.)  From  the  2d  of  August  to  the  4th  of  September.  (2d)  By  persons 
from  infected  places.  (3d)  Both  ordinary.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants, 
supervised  by  the  board  of  health.  (5th)  Spring  water,  pleasant,  containing  magnesia.  (6th) 
Unknown,  but  believed  not.  (7th)  Clay  ;  betrayed  by  a  stream  which  causes  some  intermit- 
tent fever  in  autumn.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  The  former  more 
without  noting  why.  (11th)  Situated  upon  a  plain  above  the  confluence  of  two  streams. 
(12th)  Equally.  (13th)  By  land.  (14th)  Isolation  and  disinfectants.  (15th)  Little  fruits, 
especially  during  the  epidemic,    (16th)  In  streams  and  in  private  basins.    (17th)  33  days — 
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ascent,  8 ;  apogee,  8  ;  descent,  17.  (IStli)  No.  (19th)  Yes.  (20th)  31  attacks— 14  males,  17 
females.    (21st)  14  death— 6  males,  8  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Villaminaya,  680  inhabitants. — (1st  answer.)  From  the  17th  of  August  to  the  9th  of  Septem- 
ber. (2d)  Unknown.  (3d)  First  ordinary  ;  second  bad.  (4th)  There  is  none;  filth  deposited,  in 
the  houses  ;  no  public  cleaning,  (oth)  Ordinary  spring  water  containing  lime.  (Gth)  No. 
(7th)  Strata  of  sand  and  one  of  clay  ;  no  marshes  nor  fevers.  (8th)  Within  the  village.  (9th) 
There  is  none.  (10th)  Equally.  (11th)  To  the  east  there  is  a  river,  to  the  west  a  well.  (12th) 
The  lowest  part  7  per  cent,  more  than  the  upper.  (13th)  By  land.  (14th)  Disinfectants. 
(15th)  Yes.  (16th)  In  public  lavatories  ;  they  also  wash  the  clothing  of  other  villages.  (17th) 
23  days — ascent,  14 ;  apogee,  3 ;  descent,  G.  (18th)  No.  (19th)  Yes  ;  houses  all  in  village. 
(20th)  29  attacks — 16  males,  13  females.  (21st)  26  deaths — 8  males,  18  females.  (22d)  All  in 
the  lower  ;  to  the  north  and  south. 

Orydz,  2, (j97  inhabitants. — (1st  answer.)  From  the  20th  of  August  to  the  29th  of  Septem- 
ber. (2d)  Imported  by  persons.  (3d)  Both  good.  (4th)  There  is  none  ;  excrement  used  for 
manure  ;  cleaning  by  the  inhabitants  and  the  municipality.  (5th)  Wells  and  fountains  excel- 
lent ;  well-water  prohibited  during  the  epidemic.  (7th)  Sandy  ;  granite,  clay,  and  limestone; 
no  marshes  ;  intermittent  fevers  in  spring  and  autumn.  (8th)  Adjoining  to  the  south.  (9th)  Of 
brick.  (10th)  Formerly  more.  (11th)  Upon  a  stream  which  stagnates  ;  during  the  epidemic 
it  was  cleaned.  (13th)  By  land.  (14th)  Cleanliness  ;  fumigations  with  sulphur  disinfections 
and  burning  clothing.  (15th)  Dui'ing  the  epidemic  ;  no.  (16th)  In  basins  ;  during  the  epi- 
demic disinfected  by  chloride  of  lime.  (17tli)  40  days.  (18th)  Not  observed.  (19th)  Yes. 
(20th)  16  attacks.  (21st)  6  deaths— 2  males,  4  females.  (22d)  All  lower.  (23d)  No  attack  in 
post  of  civil  guard. 

Pantoja,  436  inhabitants. — (1st  answer.)  From  the  12th  of  July  to  the  18tli  of  September. 
(2d)  Believed  by  clothing  from  infected  places.  (3d)  Both  good.  (4tli)  There  is  none  ;  the 
filth  is  not  collected  ;  cleaning  by  the  inhabitants.  (5th)  Good  and  pleasant  spring  water. 
(Gth)  No.  (7th)  Declivity  to  the  north  and  south  ;  clay,  no  marshes;  fevers  in  autumn.  (8th) 
500  meters  to  the  north.  (9th)  Of  lead.  (10th)  Unknown  before.  (11th)  The  Tajo  is  about 
11  kilometers ;  the  stream  Guadalen  at  2  kilometers.  (12th)  Equally.  (13th)  By  land  and 
rail.  (14th)  Disinfectants.  (15th)  Yes  ;  cantaloupes,  watermelons,  and  grapes.  (16th)  In 
public  lavatories.  (17th)  69  days — ascent,  29  ;  apogee,  6  ;  descent,  34.  (18th)  Increased  with 
storms.  (19th)  Yes.  (20th)  40  attacks — 16  males,  24  females.  (21st)  16  deaths — 10  males, 
6  females.  (22d)  All  in  the  lower  ;  to  the  north,  16 ;  to  the  south,  22.  (24th)  The  majority 
badly  fed. 

Pidgar,  781  inhabitants. — (1st  answer.)  From  the  19th  of  August  to  the  20th  of  Septem- 
ber. (2d)  Spontaneous.  (3d)  Both  bad.  (4th)  There  is  none  ;  inhabitants  clean.  (5th) 
Well  and  spring  water;  good, pleasant,  and  hard.  (6th)  No.  (7th)  By  sand  and  granite;  no 
marshes  ;  fevers  in  summer.  (8th)  Near  the  village.  (9th)  There  is  none.  (10th)  Much  more 
in  1860.  (11th)  At  the  confluence  of  two  streams.  (12th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants.  (15th)  Yes  ;  cantaloupes,  watermelons,  and  vegetables.  (16th)  In  pools  out- 
side the  village  ;  in  streams  and  in  houses.  (17th)  33  days — ascent,  14  ;  apogee,  4  ;  descent  15. 
(19th)  Yes.  (20th)  51  attacks.  (21st)  10  deaths — 5  males,  5  females.  (22d)  There  are  no 
upper  stories. 

Poldn,  1,802  inhabitants. — (1st  answer.)  From  the  22d  of  August;  ended  on  same  day. 
(2d)  By  washing  coming  from  infected  places.  (3d)  Good.  (4th)  There  is  none;  deposited 
in  courts;  cleaning  by  the  municipality.  (5th)  Good,  pleasant  spring  water.  (6th)  No.  (7th) 
Clay;  there  are  no  marshes;  some  fevers  in  summer.  (8tli)  At  600  meters.  (Oth)  Of  brick. 
(10th)  More  in  1855.  (11th)  Traversed  by  a  stream.  (13th)  By  land.  (14th)  Disinfectants. 
(15th)  Fruits  and  vegetables.  (16th)  In  public  lavatories  and  in  streams.  (17th)  One  day. 
(18th)  No.  (19th)  No.  (20th)  2  attacks— 1  male,  1  female.  (21st)  2  deaths— 1  male,  1  female. 
(22d)  To  the  lower  and  to  the  south. 

Esquivias,  1,409  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  2d  of  October. 
(3d)  Unknown.  (3d)  Good.  (4th)  There  is  none;  deposited  in  receptacles  which  are  emptied 
at  a  fixed  time  in  the  year  to  serve  for  manure.    (5th)  S^jrings;  ordinary  quality,  some  hard, 
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containing  considerable  sulphate  of  lime  and  magnesia.  (6th)  It  is  thought  yes.  (7th)  In 
greater  part  clay;  no  mai'shes;  fevers  which  are  always  prevalent  are  always  imported.  (8th) 
At  500  meters  to  the  southwest.  (9th)  Of  brick.  (10th)  The  former  less.  (11th)  No  streams 
nor  river.  (12th)  The  higher  and  eastern  portion  of  the  town  most  attacked.  (13th)  By  land. 
(14th)  Disinfectants,  such  as  chlorides  of  lime  and  isolation  of  families,  (loth)  Abuse  of 
friiits  and  vegetables  very  frequent.  (16th)  In  a  public  lavatory,  very  small  in  proportion  to 
the  size  of  the  town.  (17th)  40  days.  (18th)  Unobserved.  (19th)  Yes.  (20th)  19  attacks. 
(21st)  11  deaths.  (22d)  Majority  to  the  south  and  to  the  east;  all  in  the  lower  stories.  (23d) 
There  are  none.  (24th)  Bad  food  and  disobedience  to  hygienic  rules  were  the  cause  of  the 
epidemic. 

PROVINCE  OF  LERIDA. 

Lerida,  18,377  inhabitants. — (1st  answer.)  From  the  2d  of  July  to  the  19th  of  October. 
(2d)  Imported  by  an  employe  of  the  railway  company  from  Zaragoza,  who  died.  (3d)  Both 
bad.  (4th)  Sewers  only  in  the  principal  streets;  none  in  the  poor  quarters,  where  the  night- 
soil  is  deposited  in  small  receptacles  and  in  the  streets;  no  public  cleaning.  (5th)  From  a 
canal,  derived  from  the  river  Ribagarzana  and  aconfluentof  the  Segre.  (6th)  No;  for  the  villages 
up  stream  were  subsequently  invaded.  (7th)  Situated  on  a  high  hill;  clay  soil;  walls  are  washed 
by  the  river  Segre;  the  houses  and  streets  are  narrow  and  tortuous;  houses  high  and  well 
built,  but  are  damp  and  without  ventilation.  (9th)  Leaden  pipes.  (10th)  Same  as  former. 
(11th)  Upon  the  river  Segre;  upon  a  canal  and  at  the  foot  of  a  hill.  (12th)  The  ui^i^er  part 
inhabited  by  laboring  classes  suffered  most,  although  the  ei:)idemic  began  in  the  lower  jjart 
inhabited  by  the  well-to-do  class.  (13th)  Roads  and  railways.  (14th)  No  preventive  meas- 
ures; after  the  development  some  disinfectants  within  the  houses  and  streets.  (15th)  Yes;  of 
every  kind.  (16th)  Clothing  washed  in  the  river.  (17th)  110  days — ascent,  40;  apogee,  12; 
descent,  58.  (18th)  No.  (19th)  Unknown.  (20th)  2,065  attacks.  (21st)  541  deaths.  (23d) 
In  the  garrison  and  in  the  prison  attacks  were  scarce;  good  food  contributed  to  this.  (24th) 
The  epidemic  followed  along  the  river  Segre,  ascending  it;  the  capital  being  invaded  almost 
the  last. 

Balaguer,  4,742  inhabitants. — (1st  answer.)  From  the  9th  of  September  to  the  10th  of 
October.  (2d)  By  persons  from  Lerida.  (3d)  First  good;  second  bad.  (4tli)  Sewers  in  the 
square  and  in  three  streets  only;  night-soil  into  the  court-yards;  cleaning  by  the  municipality. 
(5th)  From  the  river  Segre;  generally  supplied  by  fountains,  the  water  being  filtered  from  the 
river;  good.  (6th)  No.  (7th)  Alluvium  and  sandy  clay,  calcareous;  no  marshes  nor  inter- 
mittent fevers.  (8th)  Near  and  above  the  village.  (9th)  A  covered  canal.  (lOtli)  That  of 
1S54  much  more.  (Uth)  Bathed  by  the  river  Segura.  (12th)  Very  little;  the  rich  inhabited 
the  upper  part.  (13tli)  Highways  and  neighboring  roads.  (14th)  Fumigation  of  strangers; 
cleanliness;  disinfectants  in  sewers;  drying  of  the  court-yards  and  pools  and  fumes  of  sulphur. 
(15th)  Yes,  much.  (16th)  In  private  lavatories  and  in  the  river.  (17th)  32  days — ascent, 
8;  apogee,  5;  descent,  20.  (18th)  No.  (19th)  Yes.  (20th)  40  attacks— 21  males,  19  females. 
(22d)  21  in  the  lower,  20  in  the  upper;  to  the  north,  21;  to  the  south,  2.  (23d)  No  attacks  in 
the  prison. 

Bellvis,  1,517  inhabitants. — (1st  answer.)  From  the  18th  of  September  to  the  8tli  of  Octo- 
ber. (2d)  By  persons.  (3d)  First  bad;  second  good;  there  are  two  ponds  which  are  empty  at 
times.  (4th)  There  is  none;  inhabitants  clean.  (5tli)  Use  water  from  the  river  Segre.  (Gth)  Yes; 
emanations  from  the  pool.  (7th)  Good;  clay  and  limestone;  pools;  fevers  frequent  in  autumn. 
(8th)  At  500  meters.  (9th)  There  is  none;  canals  conduct  the  water.  (10th)  The  anterior  did 
not  assume  the  malarial  type.  (11th)  At  the  confluence  of  a  river  and  the  Urgel  Canal,  which 
passed  by  it.  (12th)  About  80  per  cent.  (13th)  Neighboring  roads.  (14th)  Disinfectants. 
(15th)  No.  (16th)  In  the  streams  and  canals.  (17th)  20  days — ascent,  5;  apogee,  5;  descent, 
10.  (18th)  Yes;  a  few  hours  after  rain  the  mortality  increased.  (19th)  No.  (20th)  23 
attacks— 10  men,  11  women,  1  boy,  1  girl.  (21st)  12  deaths— 7  males,  5  females.  (22d)  All  in 
the  lower;  to  the  north,  21;  to  the  south,  2. 
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Villa  de  Linola,  759  inhabitants. — (1st  answer.)  From  tlie  lOtli  of  September  to  the  2d  of 
October.  (2d)  By  persons.  (3d)  Both  bad.  (4:th)  There  is  none  ;  there  is  no  public  cleaning. 
(5th)  The  majority  from  the  canal  proceeding  from  the  Segre  ;  that  of  pools  is  bad.  (6th)  No. 
(7th)  Many  ponds ;  many  and  various  fevers.  (8th)  The  old  outside  of  the  wall;  the  new  at 
720  meters.  (9th)  There  is  none.  (10th)  No  data.  (11th)  There  is  no  river,  but  there  are 
canals  and  the  above-mentioned  ponds.  (12th)  Some  in  the  lower  part,  near  the  canals. 
(13th)  Highways  and  pathways.  (14th)  Disinfectants  and  fumigations.  (15th)  Yes.  (16th) 
In  canals.    (17th)  13  days — ascent,  5;  apogee,  3;  descent,  5.,  (Ihtli)  Yes.    (19th)  Yes.  (20th) 

14  attacks — 7  males,  7  females.  (21st)  13  deaths — 7  males,  6  females.  (22d)  12  in  the  upper, 
2  in  the  lower.    (23d)  There  are  none. 

Alguaire,  2,165  inhabitants. — (1st  answer.)  From  the  15th  of  August  to  the  10th  of  Sep- 
tember. (2d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none  ;  deposits 
in  court-yards  ;  no  public  cleaning.  (5th)  Froili  canals  proceeding  from  the  river.  (6th)  No. 
(7tli)  Clay ;  no  marshes  nor  fevers.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  More 
this  time.  (11th)  No.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Very  much  of  all. 
(16th)  In  public  lavatories.  (17th)  26  days — ascent,  15 ;  apogee,  6 ;  descent,  5.  (18th)  No. 
(19th)  Yes.  (20th)  18  attacks — 8  males,  10  females.  (21st)  14  deaths — 6  males,  8  females. 
(22d)  All  in  the  lower, 

PROVINCE  OF  LOGRONO. 

Rincon  de  Soto,  1,455  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  28th  of 
September.  (2d)  Unknown.  (3d)  Good.  (4th)  There  is  none ;  the  inhabitants  remove  the 
dirt  to  the  fields.  (5th)  From  the  Abro  or  from  a  well,  which  contains  lime.  (6th)  No.  (7th) 
Clay,  and  some  limestone;  no  marshes;  few  fevers  in  autumn.  (8th)  At  100  meters.  (9th) 
There  is  none.  (10th)  That  of  1833  equal  to  this  ;  in  1855,  less.  (11th)  Between  the  Abro  and 
an  irrigation  canal  leading  from  the  same.  (12th)  Equally.  (13th)  Railway  and  highway. 
(14tli)  Cordons  and  disinfectants.  (15tli)  Abuse  of  fruits  and  vegetables.  (16th)  In  canal  and 
houses.  (17th)  67  days— ascent,  28  ;  apogee,  11 ;  descent,  28.  (18th)  No.  (19th)  No.  (20th) 
457  attacks — 165  males,  292  females.  (21st)  77  deaths— 42  males,  35  females.  (24th)  The 
attacked  used  vegetable  food. 

Alcanadre,  1,409  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  20th  of  Septem- 
ber. (2d)  Unknown.  (3d)  The  first  very  ordinary  ;  the  houses  of  the  first  attacked  very  bad. 
(4th)  There  is  none ;  the  inhabitants  clean  by  order  of  the  mayor.  (5th)  From  the  river 
Abro.  (6th)  Unknown.  (7th)  Clay ;  there  is  a  distant  marsh ;  there  are  some  fevers  in 
summer  and  autumn.  (8th)  At  400  meters.  (9th)  There  is  none  ;  the  water  of  the  river  Abro 
is  drawn  by  horse.  (10th)  Equally.  (11th)  Upon  the  river  Abro,  which  is  half  a  kilometer 
distant.  (12th)  Equally.  (13th)  Railway  and  the  river  Abi'o.  (14th)  All  at  times.  (15th) 
Abuse  of  fruit  and  vegetables  in  great  abundance.  (16th)  In  the  river  Abro;  in  public  lava- 
tories, whose  water  proceeds  from  the  side  of  the  river.  (17th)  Upwards  of  56  days — ascent, 
19;  apogee,  10;  descent,  27.  (18th)  The  greater  mortality  was  noted  in  days  of  storms,  and  the 
develoiDment  of  the  epidemic  took  place  20  days  after  the  storm.  (19th)  Yes.  (20th)  Upwards 
of  250  attacks;  predominant  among  the  women  more  than  among  the  men,  and  from  the  age  of 
20  to  70.    (21st)  46  deaths— 29  males,  17  females.    (22d)  Equally.    (23d)  There  are  none. 

San  Vincente  de  la  Sonsierra,  2,182  inhabitants. — (1st  answer.)  From  the  5th  of  August  to 
the  31st  of  August.  (2d)  It  is  believed  by  effects  proceeding  from  infected  places.  (3d)  First 
good ;  second  bad.  (4th)  There  is  none ;  the  inhabitants  clean.  (5th)  Good  spring  water. 
(6th)  No.  (7th)  Sandy  and  tertiary  sandstone  ;  no  marshes  nor  fevers.  (8th)  At  700  meters. 
(9th)  Of  iron.  (10th)"  This  time  more.  (11th)  On  the  left  of  the  Abro.  (12th)  Equally. 
(13th)  By  land  and  raiL  (14th)  Disinfections  and  fumigations.  (15th)  Abuse  of  fruits  pro- 
hibited. (16th)  Public  lavatories  and  the  river ;  washing  in  the  Abro  prohibited.  (17th)  26 
days.    (18th)  No.    (19th)  Yes.    (20th)  200  attacks— 83  males,  117  females.    (21st)  41  deaths— 

15  males,  26  females,  (22d)  Equally.  (24th)  Those  who  disregarded  hygienic  rules  were 
attacked. 
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Gdlharriili,  24^1  inli  ah  if  ants. — (Lst  answer.)  On  the  15th  of  Angaist  there  was  a  case  fol- 
lowed by  death;  on  the  2Gth  of  the  same  month  another  followed  also  by  death.  (3d)  It  is 
believed  that  the  first  case  was  not  imported,  since  the  lady  who  died  had  not  been  out  of  the 
village,  but  it  is  thought  that  the  second  was  imported  from  Miranda  de  Ebro.  (;kl)  Both 
good.  (4th)  There  is  none;  cleaning  by  the  inhabitants  under  orders  of  the  municipality. 
(5th)  Spring  water  containing  some  nitrogen;  pleasant.  (Gth)  No.  (7th)  On  high,  although 
sandy,  soil;  no  marshes  nor  intermittent  fevers.  (8th)  Within  the  village;  a  new  one  is  being 
built.  (9th)  Of  brick.  (10th)  This  time  more.  (11th)  On  healthy  soil  supplied  with  water 
from  a  single  fountain.  (13tli)  By  land.  (14th)  Everything;  by  good  hygiene.  (15th)  There 
is  none.  (16th)  In  piiblic  lavatories;  under  good  hygienic  conditions,  for  they  are  built  of  stone 
and  cement,  and  have  the  necessary  drains.  (17th)  One  day  for  each  case.  (lOth)  Yes.  (20tli) 
2  attacks — females.  (21st)  2  deaths — females.  (23d)  Both  in  the  upper  stories  and  to  the 
north. 

Drinas,  448  inhabitants. — (1st  answer.)  From  the  8th  to  the  13th  of  September.  (3d) 
Unknown.  (3d)  Good.  (4th)  There  is  none;  night-soil  accumulates  in  the  squares;  cleaning 
by  the  municipality.  (5th)  From  two  fountains,  and  from  the  river  Ebro;  the  first  hard,  the 
second  soft,  containing  magnesia.  (6th)  No.  (7th)  Sandy;  no  marshes  nor  fevers.  (8th)  At  300 
meters.  (9th)  Brick  and  stone.  (10th)  This  time  more.  (11th)  Upon  the  Ebro.  (13th) 
Upper  part  suffered  most.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits  and 
vegetables.  (16th)  In  the  river,  but  prohibited  before  the  epidemic.  (17th)  6  days.  (18th) 
No.  (20th)  34  attacks — 8  males,  16  females.  (31st)  5  deaths — 3  males,  2  females.  (33d)  All 
in  the  upper;  to  the  north,  13;  to  the  south,  13. 

Ollauri,  805  inliahitants. — (1st  answer.)  From  the  19th  of  September  to  the  lltli  of 
October.  (2d)  Attributed  to  the  atmosphere  being  impregnated  with  pestilential  causes,  and 
to  the  existence  of  the  disease  in  a  distant  village,  three-quarters  of  an  hour,  and  communica- 
tion between  the  inhabitants  of  both  villages.  (3d)  The  location  good;  the  houses  of  the 
attacked  were  in  good  condition,  although  that  of  the  first  case  was  cleaned,  for  it  had  a  bad 
odor.  (4th)  No  sewage;  the  river  and  the  streams  which  traversed  the  village  emptied  into 
others  Avhich  surround  it,  and  they  serve  as  sewers;  the  cleaning  is  done  by  the  municipal- 
ity. (5th)  Some  fountains  and  springs;  there  is  a  fountain  in  the  center  of  the  town  suj^plied 
by  an  abundant  spring  through  an  iron  pipe,  and  in  part  through  pipes  of  iron  and  brick. 
(6th)  No.  (7th)  Sandy;  no  marshes  nor  fevers.  (Sth)  At  100  meters.  (9th)  Of  brick  and  iron. 
(10th)  This  time  less.  (11th)  At  the  confluence  of  sti'earas  or  river  with  other  streams  which 
pass  by  the  town.  (13th)  The  disease  was  propagated  from  two  houses  in  good  condition  in  a 
well-ventilated  street,  which  led  to  the  river  Molina.  (13th)  By  land.  (14th)  Disinfectants. 
(15th)  Abuse  of  fmiits  and  peppers.  (16th)  Public  avatories;  all  the  houses.  ( 1 7th)  33  days. 
(18th)  Coinciding  with  cold  and  clouds,  accompanied  by  fogs;  the  epidemic  l)egan  and  it 
increased  with  coldness  and  dampness  of  the  atmosphere.  (19th)  Yes.  (30th)  73  attacks— 39 
males,  44  females.  (31st)  30  deaths— 3  males,  17  females.  (32d)  Attacks  in  the  lower  65;  in 
the  upper  8;  13  to  the  north;  31  in  houses  to  the  south;  14  to  the  east;  36  to  the  west.  (33d) 
There  are  none.  (34th)  Enteritis  exists  in  the  autumn  and  winter;  on  account  of  using  iron 
and  sulphate  of  lime  they  suffered  from  diarrhoea  and  disturbance  of  the  digestive  a]3paratus. 

TudeliUa,  944  inhabitants.— {1st  answer.)  From  the  35th  to  the  38th  of  September.  (3d) 
Unknown.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  inhabitants  clean.  (5th) 
From  the  river;  although  there  are  springs  the  inhabitants  do  not  use  them  because  of  the 
existence  of  the  river  proceeding  from  the  Hoz  Mountain,  with  excellent  water.  (6th)  No. 
(7th)  Calcareous  and  clay;  good  hygienic  conditions.  (8th)  At  200  meters.  (9th)  There  is 
none.  (10th)  This  time  less.  (11th)  A  considerable  distance  to  the  north  is  the  river  Molina, 
called  also  the  Yasa;  the  water  is  scarce,  and  in  summer  there  is  hardly  any  flow  for  the 
consumption  of  the  inhabitants.  (13th)  By  land.  (14th)  Cordons,  lazarettos,  and  disinfectants. 
(15tli)  Abuse  of  fruits  and  vegetables.  (16th)  Outside  of  houses.  (17th)  3  days.  (18th)  Yes. 
(19th)  Yes.    (20th)  7  attacks— 3  males,  4  females.    (31st)  3  deaths.    (33d)  Eciually. 


284 


CHOLERA  IN  EUROPE  AND  INDIA. 


PROVINCE  OF  ALAVA. 

Nanclares  de  La  Oca,  540  inhabitants.— {1st  answer.)  From  the  27tli  of  July  to  the  28th 
of  Aiig-ust.  (2d)  It  is  sujiposed  imported  by  a  soldier  from  Madrid,  who  died  on  arrival,  as 
also  his  father  on  the  following  day.  (3d)  First  good;  second  bad.  (4th)  There  is  none  ;  no 
public  cleaning.  (5th)  Spring  water  coming  from  a  rock;  its  original  source  unknown;  good 
quality,  containing  lime.  (Gth)  No.  (7th)  Upon  a  declivity  overlooked  by  a  mountain  to  the 
north  ;  the  soil  is  rocky  ;  no  marshes  or  fevers.  (8th)  At  80  meters  from  the  village.  (9th) 
There  is  none.  (10th)  This  time  more.  (11th)  Upon  the  river  Zadorra,  and  besides  this  it  is 
traversed  by  a  stream  formed  by  running  water  from  the  mountain.  (12th)  Equally  except 
in  the  lazaretto.  (13th)  Railway  and  highways.  (14th)  A  lazaretto  was  established.  (15th) 
Much  use  of  cucumbers  and  peppers.  (16th)  In  lavatories  supplied  by  fountain  Avater  and 
by  the  rains.  (17th)  32  days  -  ascent,  17  ;  apogee,  5  ;  descent,  10.  (18th)  On  a  day  following 
a  storm  the  first  case  occurred,  and  the  same  month  there  was  a  series  of  storms.  (19tli)  No. 
(20th)  Only  37  attacks  officially  declared.  (21st)  24  deaths— 9  males,  15  females.  (22d)  All  in 
the  upper  and  to  the  south.  (23d)  In  the  post  of  the  civil  guard  a  single  death  occurred.  (24th) 
It  is  worthy  of  mention  that  the  house  is  very  rare  in  which  no  case  has  occurred,  and  that 
there  was  no  genuine  focus  of  infection. 

Ocio,  934  inhabitants. — (1st  answer.)  From  the  19th  of  August  to  the  11th  of  September. 
(2d)  Imported  from  infected  place.  (3d)  Both  bad.  (4th)  There  is  none  ;  the  inhabitants 
clean.  (5th)  From  the  river  which  traversed  the  village,  containing  organic  substances.  (6th) 
Yes.  (7th)  Sandy  ;  traversed  by  small  river  ;  no  fevers.  (8th)  At  300  meters.  (9th)  There  is 
none.  (10th)  This  time  less.  (11th)  Situated  upon  a  river  which  traversed  it.  (12th)  The 
deaths  in  the  lower  part  at  3  meters  above  the  level  of  the  river.  (13th)  By  land.  (15th) 
No  abuse  of  fruits.  (16th)  In  the  river.  (17th)  23  days— ascent,  8  ;  apogee,  6  ;  descent,  9. 
(18th)  No.  (19th)  No.  (20th)  24  attacks.  (21st)  4  deaths.  (22d)  All  in  the  upper  and 
equally  to  the  north  and  south.    (23d)  There  are  none. 

Oyon,  934  inhabitants. — (1st  answer.)  From  the  30th  of  August  to  the  ]9th  of  September. 
(2d)  Unknown.  (3d)  Ordinary.  (4th)  There  is  none  ;  inhabitants  clean.  (5th)  Good  spring 
water,  hard  and  containing  salts  of  lime  and  magnesia.  (6th)  No.  (7th)  Sandy  clay ;  some 
pools  around  the  village,  and  pools  of  dung  ;  intermittent  fevers  rare.  (8th)  At  200  meters. 
(9th)  An  open  conduit.  (10th)  This  time  much  more.  (11th)  To  the  left  of  a  small  river. 
(12th)  Equally.  (13th)  By  land.  (14th)  A  cordon  and  disinfectants,  but  incomplete,  (loth) 
Abuse  of  fruits  and  vegetables.  (16th)  In  a  small  river.  (17th)  21  days — ascent,  2  ;  apogee, 
4  ;  descent,  15.  (18th)  Yes.  (19th)  Yes.  (20th)  162  attacks— 74  males,  88  females.  (21st)  47 
deaths — 24  males,  23  females.  (22d)  Equally  in  the  upper  and  lower  stories.  (23d)  There  are 
none.  (24th)  In  the  latter  week  of  July  there  were  heavy  rains  preceding  destruction  in  the 
fields,  leaving  many  animals  dead  ;  from  their  putrefaction  diarrhoeas  appeared  before  the 
cholera  and  their  stench  from  August  28  loaded  the  atmosphere. 

Mazecla,  655  inhabitants. — (1st  answer.)  From  the  14th  to  the  26th  of  September.  (2d) 
Imjjorted  from  an  infected  place.  (3d)  First  ordinary  ;  second  bad.  (4th)  There  is  none  ;  filth 
into  the  court-yards  ;  during  the  epidemic  carried  beyond  the  village  by  a  director.  (5th) 
Good  spring  water  upon  the  banks  of  a  river,  containing  lime.  (Gth)  No.  (7th)  Sandy  clay ; 
no  marshes  nor  intermittent  fevers.  (8th)  At  200  meters.  (9th)  Conduits  of  stone.  (10th)  This 
time  less.  (11th)  Upon  two  small  rivers.  (12th)  Equally.  (13th)  By  land.  (14th)  Disinfect- 
ants and  lazarettos.  (15th)  No  abuse  of  fruits.  (16th)  In  small  rivers.  (17tli)  12  days — 
ascent,  2  ;  apogee,  3  ;  descent,  7.  (18th)  No.  (19th)  Yes.  (20th)  7  attacks — 4  males,  3  females. 
(21st)  3  deaths — 2  males,  1  female.    (22d)  Upper  stories  to  the  south,  1 ;  to  the  east,  3. 

Bauos  de  Ebro,  382  inhabitants. — (1st  answer.)  From  the  1st  to  the  14th  of  September.  (2d) 
By  a  person  from  an  infected  place.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabi- 
tants. (5th)  Bad;  from  the  Abro,  containing  sewerage,  especially  during  times  of  rain.  (6th)  At 
the  commencement  used  the  river  water,  which  was  contaminated ;  afterwards  this  was  replaced 
by  other  water  of  good  quality  ;  this  change  coinciding  with  the  descent  of  the  epidemic. 
(7th)  Clay  ;  no  marshes  nor  frequent  intermittent  fevers.    (8th)  Adjoining  the  village.  (9th) 
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There  is  none.  (10th)  In  1834  and  this  thnc  more  than  in  185G.  (llth)  Upon  the  river 
Ahro  and  its  confluent,  Linares,  which  flows  at  a  little  distance.  (13th)  Those  near  the 
river  suffered  most.  (13th)  By  land.  (14th)  Fumigation.  (15th)  Abuse  of  fruit.  (IGth) 
Majority  in  the  lavatory,  whose  water,  impregnated  with  sewerage,  flows  into  a  stream  which 
traversed  the  village  and  its  courts  ;  the  water  is  used  for  drinking,  especially  by  children. 
(17th)  13  days— ascent,  4  ;  apogee,  3  ;  descent,  6.  (18th)  Yes.  (19th)  Yes.  (20th)  134  attacks— 
75  males,  59  females.  (21st)  49  deaths — 21  males,  28  females.  (22d)  Equally,  and  to  the  south. 
(23d)  There  are  none.    (24-th)  Asphyxic  form  was  observed  to  predominate  in  fatal  cases. 

Barriohusto,  377  inhabitants. — (1st  answer.)  From  the  5th  of  September  to  the  3d  of  Octo- 
ber. (2d)  By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none  ;  the  night- 
soil  mixed  with  straw  and  at  once  deposited  in  special  receptacles  ;  cleaning  by  the  inhabitants. 
(5th)  Good  spring  water  containing  lime.  (6th)  No.  (7th)  Clay ;  subterranean  jiools  ;  no 
intermittent  fevers.  (8th)  At  500  to  600  meters.  (9th)  Of  brick.  (10th)  This  time  more,  (llth) 
The  river  runs  through  the  middle  of  the  village  ;  ordinarily  dry  during  the  summer.  (12th) 
Two-thirds  more  than  in  the  upper  districts.  (13th)  By  land.  (14th)  Lazarettos  and  dis- 
infectants. (15tli)  Abuse  of  fruits.  (16th)  Public  lavatories  ;  each  house  washes  its  own. 
(17th)  29  days— ascent,  10;  apogee,  5;  descent,  14.  (18th)  No.  (19th)  Yes.  (20th)  G9 
attacks — 28  males,  41  females.  (21st)  25  deatlis — 12  males,  13  females.  (22d)  In  the  upper 
stories.    (23d)  There  are  none. 

Salcedo,  753  inhabitants — (1st  answer.)  From  the  6th  to  the  13th  of  September.  (2d)  Un- 
known. (3d)  Both  good.  (4th)  There  are  none  ;  cleaning  by  inhabitants.  (5th)  Good  and  jjro- 
ceeding  immediately  from  the  mountain.  (6th)  No.  (7th)  Granite  ;  no  intermittents.  (8th)  At  600 
meters.  (9th)  There  is  none.  (10th)  Equally,  (llth)  No  river  nor  streams.  (12th)  Equally. 
(13th)  By  land.  (14th)  Isolatioii.  (15th)  No  abuse  of  fruits  or  vegetables.  (16th)  In  public 
lavatory;  outside  of  houses.  (17th)  8  days.  (18th)  No.  (19th)  No.  (20th)  3  attacks — females. 
(21st)  2  deaths — females.    (22d)  In  the  iipper  stories.    (23d)  There  are  none. 

Moreda,  5Q5  inhabitants. — (1st  answer.)  From  the  14th  to  the  2Gth  of  September.  (2d)  Im- 
ported. (3dj  Both  miserable.  (4tli)  There  is  none;  filth  into  the  court-yards  and  squares;  clean- 
ing by  contract.  (5th)  Good  s^jring  water  ;  situated  on  the  bank  of  the  river.  (6th)  No.  (7th) 
Clay;  no  marshes  nor  fevers.  (8th)  At  800  meters.  (9th)  Conduit  of  stone.  (10th)  The  thi'ee 
former  benign,  (llth)  Between  two  small  rivers.  (12th)  Indifferently.  (13th)  Highways.  (14th) 
Disinfectants,  fumigations,  and  medical  insi^ection.  (15tli)  Abstention  during  the  epidemic. 
(16th)  In  the  rivers.  (17th)  13  days — ascent,  2;  apogee,  3;  descent,  8.  (18th)  There  was  neither 
storm  nor  rain,    (rjth)  Very  frequent.    (20th)  7  attacks.    (21st)  4  deaths.    (22d)  In  the  ujDper. 

PROVINCE  OF  TARRAGONA, 

Gargia,  1,626  inhahitants. — (1st  answer.)  From  the  2d  of  July  to  the  9th  of  September. 
(2d)  First  attack  was  in  a  person  from  the  province  of  Valencia,  the  second  in  another  from 
Zaragoza,  where  malaria  existed  and  it  was  a  fulminant  case.  (3d)  Both  bad.  (4th)  There  is  none; 
cleaning  by  the  inhabitants.  (5th)  Use  well-water.  (6th)  Not  observed.  (7th)  Fevers  frequent. 
(8th)  Contiguous,  (9th)  There  is  none.  (10th)  This  time  more,  (llth)  On  the  left  bank  of 
the  Abro.  (12th)  More  attacks  in  the  center  than  at  the  edges  of  the  village.  (13th)  By  the 
river  and  neighboring  roads.  (14th)  Cleaning  of  the  town  and  disinfectants.  (15th)  Abuse  of 
fruits  and  vegetables.  (16th)  In  the  river.  (17th)  69  days — ascent,  20;  apogee,  3;  descent, 
rapid;  there  being  isolated  cases  in  the  following  month,  (18th)  Not  observed.  (19th)  Yes, 
(20th)  105  attacks— 47  males,  58  females.  (21st)  31  deaths— 11  males,  20  females.  (22d)  Not 
observed,    (23d)  There  are  none. 

La  Galera,  412  inhabitants. — (1st  answer. )  From  the  5th  of  July  to  the  15th  of  August,  (2d) 
By  persons  from  infected  places.  (3d)  Houses  of  those  first  attacked  bad.  (4th)  There  is  none; 
cleaning  by  the  municipality.  (5th)  Well-water  of  unknown  origin;  good,  hard,  agreeable. 
(6th)  No.  (7th)  Sandy;  no  marshes;  pool  in  the  center  of  the  town  for  watering  the  cattle;  this 
was  closed  by  order  of  the  authorities  at  the  appearance  of  the  first  cases  of  the  epidemic ;  fevers 
frequent  in  autumn.    (8th)  At  800  meters  to  the  north,    (9th)  There  is  none.    (lOtli)  Equally, 
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(11th)  Traversed  "by  a  gully  wliicli  contains  a  large  quantity  of  water  during  the  rainy  weather. 
(12th)  The  part  near  theguUy  has  always  been  most  attacked.  (13th)  By  land.  (14th)  Disin- 
fectants. (15th)  Abuse  of  fruits.  (16th)  Generally  in  basins  and  in  the  houses.  (17th)  42  days- 
ascent,  16;  apogee,  10;  descent,  16.  (18th)  The  maximum  of  cholera  increased  during  cloudy 
weather.  (19th)  No.  (20th)  104  attacks — 50  males,  54  females.  (21th)  45  deaths — 15  males, 
30  females.  (22d)  Inhabited  only  the  first  stories.  (23d)  There  are  none.  (24th)  The  first  two 
cases  were  fatal;  they  infected  three  other  persons  who  were  found  in  bad  circumstances  as  to 
food  and  mode  of  life. 

Albarca,  Agregado  y  Cornudella,  2,542  inhah Hants. — (1st  answer.)  From  the  7th  to  the  25th 
of  August.  (2d)  ImjDorted  by  a  sick  person  from  an  infected  place  whose  mother  washed 
clothing  in  a  water-tank  which  siipplied  the  population.  (3d)  First  good;  second  bad.  (4th) 
There  is  none;  filth  into  the  court-yards,  and  i)ublic  cleaning  wanting.  (5th)  Spring  water; 
lime;  hard  and  agreeable.  (6th)  It  was  observed  that  the  cholera  was  ijropagated  in  persons 
who  used  the  tank  water  in  which  the  clothing  of  the  first  case  was  washed.  (7th)  Calcare- 
ous and  sandy  ;  no  fevers.  (8th)  In  the  village,  but  during  the  epidemic  i  ;  a  location  with 
good  hygienic  surroundings.  (9th)  There  is  none.  (10th)  No  former  epidemics.  (11th)  Upon 
the  side  of  a  hill.  (13th)  Highways  and  neighboring  roads.  (14th)  Disinfectants.  (15th) 
No.  (16th)  In  streams  at  some  distance.  (17th)  18  days ;  its  apogee  on  August  14;  rapidly 
descending  afterwards  until  the  25th.  (18th)  The  time  of  the  epidemic  it  was  cloudy.  (19th) 
No.  (20th)  20  attacks — 9  males,  11  females.  (21st)  12  deaths — 5  males,  7  females.  (22d)  In- 
differently.   (23d)  There  are  none. 

Camhries,  2,480  inliabitants. — (1st  answer.)  From  the  5th  to  the  21st  of  August.  (2d)  By  a 
person  and  by  effects  from  infected  places;  in  the  Marina  ward.  (3d)  Bad.  (4th)  There  is  none. 
(5th)  Springs  supply  most  of  the  population,  and  a  well  in  the  Marina  ward.  (6th)  Yes. 
(7th)  Sandy  and  limestone,  very  fiat  and  very  porous.  (9th)  There  is  none.  (11th)  On  the 
sea-shore.  (12th)  The  Marina  ward,  which  was  very  damp,  suffered  most.  (13th)  By  sea  and 
land.    (17th)  17  days.    (20th)  187  attacks.    (21st)  45  deaths. 

PROVINCE  OF  GERONA. 

Banolas,  5,000  inliabitants. ^{Ist  answer.)  From  the  20th  of  August  to  the  11th  of  October. 
(2d)  Imported  by  continuous  communication  with  infected  villages.  (3d)  Both  good.  (4th) 
There  is  none;  filth  deposited  in  the  court-yards;  cleaning  by  the  municipality.  (5th)  Springs 
proceeding  from  the  mountain,  and  containing  lime.  (7th)  Tertiary  and  limestone  soil. 
(9th)  Iron  pipes.  (11th)  Village  is  situated  near  a  lake  5  kilometers  in  length;  from  the  lat- 
ter issue  5  canals  for  irrigation  of  the  surrounding  fields.  (12th)  The  street,  whose  inhabitants 
used  the  lake  water  and  well  water  in  Mata  ward,  as  also  those  located  lower  down,  furnished 
the  greatest  number  of  attacks;  in  the  latter  the  water  from  the  upper  streets  is  collected 
after  having  been  used  for  washing.  (14th)  Cordons  and  lazarettos  at  the  beginning;  after- 
wards disinfectants.  (16th)  Generally  in  the  water  of  the  lake,  which  is  fed  by  rains.  .(17th) 
53  days.  (19th)  Preceded  by  colics  and  intestinal  disturbances.  (20th)  154  attacks.  (21st)  60 
deaths — 20  males,  40  females.    (22d)  Each  formerly  occupied  an  entire  house. 

San  Privat  de  Bas,  l,^^^  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  27th  of 
September.  (2d)  Through  attacks  by  persons  from  infected  places.  (3d)  Both  good.  (4th) 
There  is  none.  (5th)  Spring  and  well  water  ;  good,  agreeable,  and  hard.  (6tli)  No.  (7th) 
Sand  and  clay;  no  marshes  nor  fevers.  (8th)  Within  the  village.  (9tli)  There  is  none.  (10th) 
No  former  epidemic.  (11th)  Small  stream  at  the  extreme  edge  of  the  district  is  the  river 
Fluvia.  (13th)  By  land.  (14th)  Isolation  and  disinfectants.  (15th)  No.  (16th)  In  streams 
and  springs.  (17th)  34  days.  (18th)  No.  (19th)  Yes.  (20th)  14  attacks— 7  males,  7  females. 
(21st)  6  deaths — 3  males,  3  females. 

PROVINCE  OP  BARCELONA. 

Barcelona,  249,106  inhabitants. — (1st  answer.)  From  the  8th  of  July  to  the  30th  of  October. 
(2d)  Imported  by  persons  from  Valencia.  (3d)  Bad.  (4th)  The  narrow  sewers  wanting  declivity 
and  water ;  their  walls  are  porous.    (5th)  Springs ;  a  part  of  the  city  is  supplied  by  the  Llobre- 
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gat ;  there  are  wells  in  the  houses  for  domestic  uses.  (7th)  AlluAaal  soil ;  subsoil  clay  and  lime- 
stone. (9th)  Iron  i)ipes.  (10th)  Suffered  more  in  the  former.  (11th)  Sea-port,  situated  between 
the  Besosand  Llobregat.  (12th)  The  ward  Barleroetat  suffered  most ;  inhabited  by  sailoi  s  and 
fishermen.  (13th)  Railway;  by  sea  and  land.  (14th)  Medical  inspection  and  disinfectants.. 
(15th)  Yes,  especially  the  working  classes.  (IGth)  In xjublic  lavatories,  generally  outside  of  the 
houses.  (l?th)  114  days — ascent,  47;  apogee,  17;  descent,  50.  (18th)  Began  with  a  marked  fall 
of  the  barometer  and  heavy  rain.  (19th)  Yes.  (20th)  2,223  attacks.  (21st)  1,323  deaths — 450 
males,  8G7  females.  (23d)  In  the  garrison,  convents,  and  prisons  there  was  light  mortality. 
(24th)  The  greatest  development  of  tlie  epidemic  occurred  where  the  sewers  were  narrowest 
and  had  the  least  declivity. 

Garcia,  38,700  inluibitanfs. — (1st  answer.)  From  the  1st  of  August  to  the  8th  of  Octolier. 
(2d)  By  clothing  from  Barcelona,  washed  in  public  lavatories.  (3d)  Both  generally  good.  (4tli) 
There  is  none  ;  dirty  water  reaches  the  wells  in  some  houses  by  filtration.  (5th)  Springs  good, 
containing  carbonate  of  lime  and  magnesia.  (Otli)  No.  (7tli)  Clay,  and  the  upjDer  jDart  granite 
and  sandy  ;  no  marshes  nor  fevers.  (8tli)  There  is  none ;  that  of  Barcelona  used.  (9th)  The 
principal  is  of  iron  pipes,  some  of  lead.  (10th)  Former  more.  (11th)  No.  (12th)  More  in 
the  lower  portion  of  the  houses  ;  none  in  the  upper.  (13th)  All.  (14th)  Disinfectants.  (15th) 
Considerable,  but  it  was  prohibited.  (16th)  Usually  in  pixblic  lavatories  ;  very  few  give  wash 
out.  (17tli)  09  days — ascent,  22  ;  apogee,  17  ;  descent,  30.  (18th)  No.  (19th)  In  general. 
(20th)  251  attacks— 80  males,  171  females.  (21st)  100  deaths— 50  males,  110  females.  (22d) 
More  in  the  lower  ;  rare  to  the  south  ;  considerable  to  the  east  and  south  ;  some  to  the  west. 

Manresa,  10,525  inhabifants. — (1st  answer.)  From  the  10th  of  August  to  the  23d  of  Octo- 
ber. (2d)  Imported  by  persons  from  Barcelona  and  Grosgoza.  (4th)  The  sewers  are  bad 
because  they  have  no  declivity  and  they  are  porous.  (5th)  From  the  river  I^lobregat ;  many 
villages  up-stream  generally  using  the  same  water  were  not  attacked.  (7th)  The  center  of  the 
village,  upon  a  limestone  rock  ;  two  hills  ;  great  moisture  of  the  soil  ;  two  canals  from  the 
Llobregat.  (9th)  Open  canal  (11th)  Upon  the  river  Cardoner,  which  is  used  only  for  man- 
ufacturing ;  at  the  confluence  of  this  river  and  Llobregat.  (12tli)  The  most  unhygienic  parts 
were  most  attacked.  (14th)  Disinfectants  ;  many  fires  in  the  streets  at  night,  with  large  c^uan- 
tities  of  sulphur  ;  assistance  to  the  needy.    (20th)  373  attacks.    (21st)  137  deaths. 

San  Hipolito  de  Voltrega,  1,280  vnhabitants. — (1st  answer.)  From  the  25th  of  August  to 
the  1st  of  October.  (3d)  Both  miserable.  (4tli)  Defective  ;  generally  the  house  contains  a 
sink  which  overflows  into  the  street.  (5th)  There  are  only  fountains  and  water  supplied  from 
rain,  which  is  collected  in  cistei-ns.  (7th)  In  a  favorable  sight.  (11th)  At  a  half  league  from 
the  river  Tiber.  (14th)  Nothing  ;  on  account  of  the  great  number  of  the  attacks  ;  on  August 
24th  there  were  half  a  hundred.    (15th)  Yes.    (20th)  333  attacks.    (21st)  106  deaths. 

San  Pedro  de  Torello,  892  inliahitants. — (1st  answer.)  From  the  2d  of  September  to  the 
11th  of  October.  (2d)  By  persons  from  infected  places.  (3d)  First  „^ood ;  second  bad. 
(4t]i)  There  is  none  ;  night-soil  in  court-yards  ;  cleaning  by  the  municipality.  (5th)  Springs 
good,  containing  lime  and  magnesia.  (0th)  Where  the  foci  were  located  they  did  not  use  sus- 
pected water.  (7th)  On  the  side  of  a  mountain  ;  perpetual  east  wind  ;  no  marshes  nor  fevers. 
(8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  The  former  greater.  (11th)  In  a  dry 
place.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  streams, 
rivers,  and  pools.  (17th)  39  days— ascent,  6  ;  apogee,  15  ;  descent,  18.  (18th)  Yes.  (19th) 
Yes.  (20th)  35  attacks — 18  males,  17  females.  (21st)  14  deaths— 9  males,  5  females.  (22d) 
All  in  the  lower.    (23d)  There  are  none.    (24th)  Bad  food ;  filth. 

Igualada,  11,879  inliabitants. — (1st  answer.)  From  the  2d  of  August  to  the  13th  of  Octo- 
ber. (2d)  Suspected  by  persons.  (3d)  First  good  ;  second  bad.  (4tli)  There  is  none  ;  night- 
soil  sold  for  mamire ;  municipality  cleans.  (5th)  Spring  water  good,  containing  lime  and 
magnesia.  (6th)  No.  (7th)  Clay  and  gypsum  ;  dry  soil  without  fevers.  (8th)  At  1  kilo- 
meter. (9th)  Of  brick.  (10th)  Equally.  (11th)  A  few  meters  from  the  village  there  is  a 
small  river  used  for  irrigation.  (12th)  The  j)art  which  suffered  least  was  near  the  river;  in 
the  surrounding  7!  i/er/a  there  were  no  deaths.  (13th)  Highways.  (14th)  Disinfectants.  (15th) 
Abstained  during  the  epidemic.    (16th)  In  public  lavatories.    (17th)  72  days — ascent,  38 ; 
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apogee,  12  ;  descent,  32.  (18th)  Yes.  (19th)  Yes.  (20th)  450  attacks— 166  males,  284 
females.  (21st)  121  deaths — 41  males,  80  females.  (22d)  Unknown.  (23d)  There  are  none. 
(24th)  Some  ate  unripe  frnit ;  were  attacked  with  cholera. 

Vich,  12,478  inhabitants. — (1st  answer.)  From  the  2d  of  August  to  the  19th  of  September. 
(2d)  By  persons.  (3d)  Both  ordinary.  (4th)  Bad  ;  sewers  flushed  by  the  superfluous  water 
from  the  fountain  ;  cleaning  by  the  municipality.  (5th)  Good  spring  water  and  cistei-ns. 
(6th)  No.  (7th)  Tertiary;  clay,  no  marshes  nor  fevers.  (8th)  At  225  meters.  (9tli)  Three 
kinds.  (10th)  The  only  epidemic  that  of  1854  was  greater.  (11th)  Upon  a  stream.  (13th) 
Railways.  (14th)  Disinfectants  and  heat,  (loth)  Yes.  (16th)  In  public  lavatories  and  run- 
ning water.  (17th)  47  days.  (18th)  Attacks  increased  after  feasts.  (19th)  Yes,  during  the 
month  previous.  (20th)  58  attacks — 25  males,  33  females.  (21st)  28  deaths — 11  males,  17 
females.  (22d)  Unknown.  (23d)  There  are  none.  (24th)  The  clothing  of  cholera  patients 
was  washed  in  the  Ter  ;  a  little  while  afterward,  various  villages  on  the  Tiber  were  attacked. 

Las  Corts,  2,547  inhabitants. — (1st  answer.)  From  the  6tli  of  August  to  the  1st  of  October. 
(2d)  By  persons  from  infected  places.  (3d)  Good.  (4th)  There  is  none ;  household  sewerage 
into  very  deep  blind  wells.  (5th)  Good  spring  water.  (6th)  Not  probable.  (7th)  Good  ;  per- 
miable  sandy  soil  ;  no  marshes  nor  fevers.  (8th)  At  2  kilometers.  (9tli)  Of  brick  and  iron. 
(10th)  No  epidemic  before,  (lltli)  Very  far  from  the  river  and  at  a  high  elevation.  (13th) 
Tramways.  (14th)  Disinfectants,  (loth)  Cantaloupes  and  watermelons.  (16th)  In  public  lav- 
atories. (17th)  57  days— ascent,  14  ;  apogee,  11 ;  descent,  32.  (18th)  No.  (19th)  Yes.  (20th) 
28  attacks — 10  children,  16  women,  2  aged.  (21st)  23  deaths — 2  aged,  10  men,  11  women. 
(22d)  25  in  the  lower,  3  in  the  upper,  19  to  the  north,  9  to  the  south.    (23d)  There  are  none. 

Badalona,  13,598  inhabiianis. — (1st  answer.)  From  the  17th  of  August  to  the  27th  of  Sep- 
tember. (2d)  By  persons  and  effects  from  an  infected  place.  (3d)  First  good ;  second  bad. 
(4th)  There  is  none ;  excrement  used  for  manure  ;  cleaning  by  the  inhabitants.  (5th)  Spring- 
water,  good,  pleasant,  and  hard.  (6th)  No.  (7th)  Frequent  fevers  in  autumn.  (8th)  At  1  kilo- 
meter. (9th)  Allkinds.  (10th)  More.  (11th)  There  is  a  river  at  3  meters,  the  Haro.  (13th) 
Railway,  river,  and  roads.  (14th)  Disinfectants.  (15th)  Considerable  of  all  kinds ;  there  was 
abstention  during  the  epidemic.  (16th)  Public  lavatories  ;  washing  usually  not  given  out. 
(17th)  41  days— ascent,  20;  apogee,  8;  descent,  13.  (18th)  No.  (19th)  Yes.  (20tli)  76  attacks— 
26  males,  50  females.    (21st)  34  deaths — 12  males,  22  females.    (22d)  Equally. 

San  Quirico  de  Besora,  1,454  inhabitants. — (1st  answer.)  From  the  19th  of  August  to  the 
18th  of  September.  (2d)  It  is  thought  by  persons  and  eft'ects.  (3d)  First  good  ;  second  bad. 
(4th)  There  is  none  ;  cleaning  bythe  inhabitants.  (5th)  The  first  is  divided  into  two  villages  ; 
both  use  well-water  supplied  by  tiltrations  from  the  river  Ter,  and  spring  water.  (6tli)  Water 
of  the  Ter.  (7th)  The  highest  calcareous  the  lowest  clay.  (7tli)  Filtration  from  the  Ter ;  no 
fevers  nor  marshes.  (8th)  One  at  200  meters  ;  the  other  within  the  village,  which  was  closed 
during  the  cholera,  and  another  one  was  opened  at  1^  meters.  (9th)  There  is  none.  (10th) 
Both  villages  were  much  afflicted  in  1854  ;  six  or  seven  times  more  than  this.  (11th)  Both  near 
the  Ter.  (12th)  The  jjart  near  the  river  somewhat  more.  (13th)  Railways  and  highways. 
(14th)  Hygiene,  disinfectants,  and  feeding  of  the  poor.  (15th)  Yes.  (16th)  In  the  Ter.  (17th) 
30  days — ascent,  5  ;  irregular  course.  (18th)  Yes.  (19th)  Yes.  (20th)  44  attacks — 25  males, 
19  females.  (21st)  17  deaths — 10  males,  7  females.  (22d)  36  in  the  lower,  8  in  the  upper ;  to 
the  north  22,  to  the  south  12.    (23d)  There  are  none. 

San  Gines  de  Vilasar,  3,094  inhabitants. — (1st  answer.)  From  the  20th  of  August  to  the 
16th  of  October.  (2d)  By  persons.  (3d)  Good.  (4th)  There  is  none  ;  the  filth  removed  in  carts 
the  charge  at  of  the  municipality.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Granite  and 
limestone  ;  no  marshes  nor  frequent  fevers.  (8th)  At  640  meters.  (9th)  Of  brick.  (10th)  The 
anterior  more  severe.  (11th)  No.  (12th)  The  death  in  the  street  near  the  river.  (13th)  Rail- 
ways and  neighboring  roads.  (14th)  Disinfections  and  isolation.  (15th)  Yes.  (16th)  In  public 
lavatories.  (17th)  57  days— ascent,  43  ;  apogee,  2 ;  descent,  12.  (18th)  No.  (19th)  Yes.  (20th) 
12  attacks — 6  males,  6  females.  (21st)  8  deaths — 4  males,  4  females.  (22d)  11  in  the  lower, 
1  in  the  upper  ;  to  the  north  3,  to  the  south  9.    (23d)  There  are  none. 
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Prai  de  Lldbregat,  3,134  inhahiiants. — (1st  answer.)  From  the  26th  of  August  to  the  33d  of 
October.  (2d)  By  persons.  (3d)  First  bad;  second  ordinary.  (4th)  There  is  none;  the  munici- 
pality. (5th)  Water  from  the  river  Llobregat ;  considered  good.  (6th)  Unknown.  (7th)  Clay  ; 
surrounded  by  four  marshes ;  fevers  are  endemic.  (8th)  At  1  kilometer.  (9th)  There  is  none. 
(10th)  In  1854  greater ;  that  of  1865  same  as  this,  (lith)  On  the  Llobregat.  (12th)  Equally. 
(13th)  Railway  and  highway.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  houses. 
(17th)  58  days — ascent,  27;  apogee,  10;  descent,  31.  (18th)  Yes;  v.dth  rapidity  after  34  hours. 
(19tli)  Yes.  (20th)  53  attacks — 38  males,  34  females.  (31st)  18  deaths — 11  males,  7  females. 
(33d)  Equally.    (33d)  There  are  none. 

Huspifalet,  3,643  inhahiiants. — (1st  answer.)  From  the  30th  of  Aiigust  to  the  7th  of  Octo- 
ber. (3d)  By  persons.  (3d)  Good.  (4th)  There  is  none ;  no  public  cleaning.  (5th)  Good 
spring  water.  (6th)  No.  (7th)  Sandy  clay  ;  no  marshes  nor  frequent  fevers.  (8th)  At  1  kilo- 
meter. (9th)  Of  iron.  (10th)  That  of  1854  greater ;  that  of  1865  same  as  this.  (11th)  At  2 
kilometers  from  Llobregat.  (13th)  There  is  no  part  along  the  river.  (13th)  Railways  and 
highways.  (14th)  Disinfectants,  (loth)  No.  (16th)  In  basins  and  in  canals.  (ISth)  No. 
(19th)  No.  (30th)  6  attacks — 4  males,  3  females.  (31st)  4  deaths — 3  males,  1  female.  (32d) 
In  the  lower  and  to  the  south.    (23d)  No  cases. 

Suria,  1,755  inhabitants. — (1st  ansAver.)  From  the  10th  of  September  to  the  32d  of  October. 
(2d)  Unknown.  (3d)  All  bad.  (4th)  Bad  in  general ;  little ;  cleaning  by  the  municipality. 
(5th)  Filters  from  the  river  Cordoner  into  the  wells.  (6th)  All  of  the  houses  where  they  used 
this  water.  (7th)  Calcarious ;  no  marshes  nor  fevers.  (8th)  In  the  center  of  the  village  ; 
this  was  closed  and  another  opened  at  2  kilometers.  (9th)  There  is  none.  (10th)  This  time 
greater.  (11th)  Upon  the  river  Cordoner.  (12th)  The  part  next  the  river  10  per  cent.  more. 
(13th)  Highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  river.  (17th)  42  days- 
ascent,  16;  apogee,  7;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th)  278  attacks— 118  males, 
160  females.  (21st)  87  deaths — 42  males,  46  females.  (22d)  More  to  the  north  than  to  the 
south.    (23d)  There  are  none. 

Balsareny,  1,505  inhabitants. — (1st  answer.)  From  the  15th  of  September  to  the  10th  of 
October.  (2d)  Unknown :  supposed  by  infection  of  the  Llobregat.  (3d)  Both  bad.  (4th) 
There  is  none  ;  cleaning  by  the  inhabitants.  (5th)  Poor  springs,  cisterns,  and  wells  ;  majority 
use  the  water  from  the  river  Llobregat.  (7th)  The  soil  is  variable ;  no  marshes  nor  fevers, 
except  at  certain  times.  (8th)  Adjoining  the  village.  (9th)  Of  brick.  (10th)  Less  than  1854. 
(nth)  At  750  metei's  fi'om  the  river ;  80  metei's  above  it.  (12th)  Equally.  (13th)  Tramways 
or  railways  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (16tli)  In  the  streams  and  in 
the  river;  at  present  it  is  prohibited.  (17th)  35  days  in  two  periods;  short  descent.  (18th) 
No.  (19th)  Yes.  (20th)  36  attacks— 16  males,  20  females.  (21st)  5  deaths— 3  males,  2  females. 
(32d)  Equally.    (33d)  There  are  none. 

Callus,  304  inhabita7its. — (1st  answer.)  From  the  30tli  of  September  to  the  33d  of  October. 
(3(1)  It  is  suspected  that  a  woman  was  attacked  on  account  of  having  drunk  water  from  the 
infected  river.  (3d)  First  good;  second  bad.  (4th)  There  was  a  sewer  only  in  one  street. 
(5th)  Upon  a  river;  wanting;  from  wells  near  to  the  river.  (6th)  Yes.  (7th)  Sandy;  no 
marshes  nor  fevers.  (8th)  At  30  minutes  ;  on  the  side  of  a  moimtain.  (9th)  Natural  course. 
(11th)  Upon  a  river.  (12th)  85  per  cent,  in  the  part  near  the  river.  (13th)  Highways.  (14th) 
Disinfectants.  (15th)  Yes.  (16th)  Formerly  in  the  river ;  during  the  epidemic  in  pi;blic  lav- 
atories. (17th)  34  days— ascent,  13 ;  apogee,  9 ;  descent,  12.  (18th)  Yes,  as  regards  attacks. 
(19th)  No;  during  the  epidemic.  (30th)  78  attacks— 43  males,  36  females.  (21st)  15  deaths. 
(33d)  65  in  the  lower,  14  in  the  upper.  (33d)  There  are  none.  (34th)  It  began  in  the  lower 
part ;  three  attacks  since  ;  ceased  and  began  with  considerable  vigor  in  the  part  ojDposite  the 
river,  where  the  houses  and  the  people  are  in  better  condition. 

PROVINCE  OP  BADAJOZ. 

Villanueva  de  la  Serena,  10,710  inhahitants.— {1st  answer.)  From  the  33d  of  July  to  the 
8th  of  August.    (2d)  By  persons  who  had  immediate  communication  with  others  from  infected 
places.    (3d)  First  good  :  second  bad.    (4th)  There  is  none ;  each  inhabitant  removes  the  filth 
S.  Mis.  92  19 
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periodically.  (5th)  Good  spring  and  well  water.  (6th)  No.  (7th)  Sandy  in  some  places-, 
subsoil  calcareous  ;  some  intermittent  fevers  in  snmrner.  (8th)  At  100  meters.  (9th)  Of  iron. 
(10th)  In  1834  severe ;  in  subsequent  epidemics  more  benign.  (11th)  The  Guadiana  is  at  f 
kilometers  distance.  (13th)  Highways  and  roads.  (14th)  All.  (15th)  Yes.  (16th)  Invarioxir 
rivers;  usually  outside  of  the  house.  (17th)  15  days.  (18th)  No.  (19th)  No.  (20th)  15 
attacks — 8  males,  7  females.  (21st)  8  deaths.  (22d)  Only  the  lower  stories  inhabited.  (23d) 
No  attack  in  the  post  of  the  civil  guard. 

Jerez  de  los  Cahalleros,  8,463  inhabitants. — (1st  answer.)  From  the  23d  of  September  to 
the  6th  of  October.  (2d)  It  is  thought  by  washing  clothing  of  individuals  from  Jaen.  (3d) 
Both  good.  (4th)  There  are  deficient  sewers  in  some  streets ;  the  excrement  is  thrown  into 
the  streets  or  into  the  court-yards ;  latines  are  generally  wanting ;  cleaning  by  the  munici- 
pality. (5th)  Good ;  soft  spring  water,  containing  a  small  quantity  of  lime  and  magnesia. 
(6th)  No.  (7th)  Granite ;  near  a  marsh ;  intermittent  fevers  frequent  all  the  year.  (8th) 
There  are  two  cemeteries,  in  bad  hygienic  condition,  at  200  meters  from  the  village.  (9th)  Of 
brick.  (10th)  This  time  less.  (11th)  There  are  rivers  which  flow  near  the  village  ;  the  Tejares 
and  the  Ronquitas ;  the  water  of  the  first  being  examined  was  found  to  contain  the  comma 
bacillus  of  Koch,  and  in  it  suspected  clothing  was  washed.  (12th)  All  the  attacks  were  near 
the  river  Tejares.  (13th)  Roads  and  highways  and  railways.  (14th)  All.  (15th)  Abuse  of 
fruits  and  vegetables.  (16th)  In  stream  and  pools  within  and  outside  of  the  village;  the 
washing  is  given  out.  (17th)  14  days — ascent,  2 ;  apogee,  2 ;  descent,  10.  (18th)  No.  (19th) 
Yes.  (20th)  17  attacks — 8  males,  9  females.  (21st)  12  deaths — 4  males,  8  females.  (22d)  Al" 
in  the  lower ;  to  the  north,  8  ;  to  the  south,  9.    (23d)  No  attacks  in  the  garrison  or  prison. 

Don  Benito,  14,692  inhabitants. — (1st  answer.)  From  the  12th  of  July  to  the  30th  of  August. 
(2d)  Imported  by  a  person  and  clothing  from  Valencia.  (3d)  Both  bad.  (4th)  No  sewerage ; 
'  only  sinks  ;  public  cleaning  by  private  individuals.  (5th)  Well  and  spring  water.  (6th)  No. 
(7th)  Sandy  soil,  with  clay  subsoil ;  very  fertile.  (9th)  Iron  pipes.  (10th)  Less  this  time. 
(11th)  To  the  south  of  the  Guadiana ;  surrounded  by  streams.  (13th)  Railway  and  neighbor- 
ing roads.  (14th)  Cordons,  lazarettos,  and  afterwards  disinfectants.  (15th)  Yes.  (16th)  In 
streams  ;  majority  in  their  houses.  (17tli)  49  days — ascent,  18  ;  apogee,  9  ;  descent,  22.  (18th) 
No.    (19th)  No.    (20th)  913  attacks.    (21st)  532  deaths. 

PROVINCE  OF  VALLADOLID. 

Cdbezon.  1,208  inhabitants. — (1st  answer.)  From  the  13th  of  July  to  the  1st  of  September. 
(2d)  Supposed  by  a  lady.  (3d)  In  general,  good  ;  the  lower  part  is  better  than  the  upper  ;  the 
latter  contains  subterranean  houses.  (4th)  There  is  none  ;  filth  deposited  in  the  courts  ;  there 
is  always  some  one  to  clean  them  ;  public  cleaning  by  the  municipality.  (5th)  From  the 
Pisuerga,  and  from  fountains  supplied  by  springs  ;  all  good.  (6tli)  No ;  only  from  the  river. 
(7th)  Clay ;  fevers  frequent  in  the  spring,  when  the  waters  of  the  Castilla  Canal  are  low.  (8th) 
At  1  kilometer.  (10th)  The  same.  (11th)  On  the  banks  of  the  Pisuerga.  (12th)  None  near 
the  river.  (13th)  Railways  and  highways.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  the 
river,  usually,  and  in  the  foTintains.  (17th)  50  days — ascent,  18  ;  apogee,  7  ;  descent,  25.  (18th) 
Yes.  (19th)  Yes.  (20th)  131  attacks— 32  men,  79  women,  20  children.  (21st)  61  deaths— 23 
males,  38  femates.  (22d)  In  the  lower,  28  ;  in  the  upper,  3  ;  to  the  north,  21 ;  to  the  south,  110. 
(23d)  A  third  part  of  the  attacked  refused  to  receive  medical  assistance,  using  household 
remedies  of  unknown  constitution. 

Valdestil^s,  895  inhabitants. — (1st  answer.)  From  the  19th  of  July  to  the  29th  of  August. 
(2d)  Suspected  by  river  water  in  which  the  comma  bacillus  of  Koch  was  found.  (3d)  Both 
good.  (4th)  There  is  none  ;  the  filth  removed  in  carts  ;  the  town  is  located  on  a  declivity,  and 
the  rain-water  flows  to  the  river.  (5th)  From  the  river  Adaja ;  good ;  lime  and  magnesia. 
(6th)  The  river  water,  it  is  thought,  was  the  cause.  (7th)  Sandy ;  subsoil  clay ;  there  is  a 
marsh;  fevers  in  autumn.  (8th)  At  200  meters.  (9th)  There  is  hone.  (10th)  The  former 
more.  (11th)  On  the  banks  o^  the  Adaja.  (12th)  None  near  the  river.  (13th)  Railway  and 
riyer,     (14th)  Disinfectants,     (15th)  No,     (16th)  In  the  river.     (17th)  42  days— ascent,  15 ; 
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•apogee,  10  ;  descent,  17.  (18th)  Yes  ;  developed  the  day  of  the  storm.  (19th)  No.  (30th)  163 
attacks — 70  males,  92  females.  (21st)  20  deaths — 8  males,  12  females.  (22d)  Unobserved. 
(23d)  There  are  none. 

Alcazaren,  1,186  inhabitants. —{1st  answer.)  From  the  19th  to  the  end  of  August.  (2d) 
By  persons.  (3d)  Both  bad.  (ith)  There  is  none ;  no  public  cleaning.  (.5th)  Spring 
water;  good;  from  the  river  Eresma;  the  latter  jjrohibited.  ((ith)  No.  (7th)  Sand  and  clay; 
the  water  stagnates  and  forms  pools;  endemic  fevers;  more  in  autumn.  (8th)  At  2^  kilome- 
ters. (9th)  Of  brick-  (10th)  Some  cases  in  the  former.  (11th)  At  2  kilometers  from  the 
river  Eresma.  (12th)  Unknown.  (13th)  By  land.  (14th)  Good  hygiene;  some  disinfectants. 
(15th)  Yes;  during  the  cholera  in  moderation.  (16th)  In  public  lavatories;  prohibited  wash- 
ing in  the  river.  (17th)  Could  not  determine.  (18th)  Unappreciable.  (19th)  Not  observed. 
(20th)  8  attacks — 1  man,  5  women,  2  children.  (21st)  3  deaths — 1  male,  2  females.  (22d)  In 
the  lower.    (23d)  There  are  none. 

Aldea  de  San  Miguel,  503  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  6th  of 
September.  (2d)  By  persons.  (3d)  First  bad;  second  ordinary.  (Ith)  There  is  none;  depos- 
ited in  the  courts;  cleaning  by  the  municipality.  (5th)  Good  spring  and  well  water.  (6th) 
No.  (7th)  Clay  and  sand;  various  lakes  and  fevers  not  frequent.  (8th)  Near  the  village. 
(9th)  There  is  none.  (10th)  The  former  less  severe.  (11th)  No.  (12th)  There  are  no  rivei-s. 
(13th)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16tli)  In  the  lake  and  in  the  house. 
(17th)  45  days— ascent,  15;  apogee,  5;  descent,  25.  (18th)  Yes.  (19th)  No.  (20th)  264 
attacks — 118  males,  146  females.  (21st)  64  deaths — 22  males,  42  females.  (22d)  All  in  the 
upper;  to  the  north  74;  to  the  south  101.    (23d)  There  are  none. 

Santovenia,  276  inhabitants. — (1st  answer.)  From  the  24tli  of  July  to  the  18th  of  August. 
(2d)  Thought  imported  by  a  physician  in  the  exercise  of  his  profession.  (3d)  First  good;  sec- 
ond bad.  (4th)  There  is  none;  deposited  in  the  court-yards;  no  public  cleaning.  (5th)  From 
the  river  and  springs,  the  latter  of  unknown  origin;  soft.  (6th)  No.  (7th)  Calcareous;  lakes, 
and  feAV  intermittents.  (8th)  At  30  meters.  (9th)  There  is  none.  (10th)  No  epidemic  before. 
(11th)  At  considerable  height  above  the  river  Pisuerga.  (12th)  There  were  none.  (13th) 
By  land.  (14th)  Nothing.  (15th)  No.  (IGth)  In  the  surrounding  fields  during  the  winter, 
and  in  the  river  during  the  summer;  the  clothing  of  the  cajDital  of  the  province  is  brought  to 
this  village  to  be  washed.  (17th)  25  days.  (18th)  Unknown.  (19th)  Yes.  (20th)  5  attacks — 
1  male,  4  females.  (21st)  2  deaths — 1  male,  1  female.  (22d)  All  in  the  lower,  and  none  to 
the  north. 

Polios,  1,170  inhabitants. — (1st  answer.)  From  the  21st  of  July  to  the  25th  of  September. 
(2d)  It  is  believed  by  travelers  and  by  clothing  from  Madrid.  (3d)  The  place  is  marshy. 
(4th)  Wanting.  (5th)  From  the  river  Duero;  at  the  beginning  of  the  epidemic  used  spring- 
water.  (6th)  Some  used  the  river  water.  (7th)  Sandy  and  clayey;  there  are  lakes  and  frequent 
intermittent  fevers  in  autumn.  (8th)  At  50  meters.  (9th)  There  is  none.  (10th)  Less  this 
time.  (11th)  At  the  confluence  of  the  Duero  and  a  small  river  called  the  Trabancus.  (12th) 
Two-thirds  in  the  part  next  the  lake.  (13tli)  Railway  and  highways.  (14th)  Disinfectants. 
(15th)  Abuse  of  fruits  and  vegetables.  (16th)  In  the  streams.  (17th)  67  days — ascent,  25; 
apogee,  12;  descent,  30.  (18th)  48  hours  after  a  storm  the  attacks  and  the  mortality  increased. 
(19th)  Yes.  (20th)  138  attacks— 35  males,  103  females.  (21st)  14  deaths— 2  males,  12  females. 
(22d)  All  lower;  to  the  north,  85;  to  the  south,  53. 

Nava  del  Rey,  6,035  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  5th  of 
September.  (2d)  By  persons  and  effects.  (3d)  First  good;  second  miserable.  (4th)  There 
is  none;  cleaning  by  the  municipality.  (5th)  Springs,  well-water,  and  reservoirs;  all  bad. 
(6th)  No.  (7th)  Sandy  and  calcareous;  there  are  marshes  and  rare  fevers.  (8th)  The  old  in 
the  village;  since  the  epidemic  there  is  another  at  1,000  meters  distance.  (9th)  There  is  none. 
(10th)  That  of  1834  was  greater;  that  of  1855  less;  in  ]866  there  was  none.  (11th)  Dry.  as 
respects  rivers  and  streams.  (13th)  Railways  and  highways.  (14th)  Disinfectants.  (15th) 
Only  of  grapes.  (16th)  In  the  house.  (17th)  35  days— ascent,  6;  aj)ogee,  19;  descent,  10. 
(ISth)  Yes.  (19th)  Unknown.  (20th)  469  attacks— 175  males.  294  females.  (21st)  201  deaths— 
83  males,  118  females.    (22d)  453  in  the  lower;  16  in  the  upper;  three-fourths  to  the  south; 
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one-fonrtTa  to  tlie  north.  (23d)  No  cases  in  the  post  of  the  civil  guard;  one  in  the  prison  of 
the  district. 

Castrillo,  544  inhabitants. — (1st  answer.)  From  the  3d  of  August  to  the  3d  of  September. 
(3d)  Imported  by  persons.  (3d)  Nothing  good.  (4th)  There  is  none;  cleaning  left  to  the 
inhabitants.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Located  in  a  valley;  of  various  soil; 
no  marshes  nor  fevers.  (8th)  Within  the  village.  (9th)  Of  brick  ;  bad  condition.  (10th) 
Former  less.  (11th)  Near  the  stream.  (12th)  Little  difference.  (13th)  By  land.  (14th)  Dis- 
infectants. (15th)  No.  (16th)  In  the  stream..  (17th)  31  days — ascent,  10;  apogee,  4;  descent, 
17.  (18th)  No.  (19th)  Unknown.  (20th)  37  attacks— 17  males,  20  females.  (21st)  14  deaths— 
4  males,  10  females.     (22d)  Equally.    (23d)  There  are  none. 

Valbuena  de  Duero,  765  inhabiMnts. — (1st  answer.)  From  the  14th  of  August  to  the  7th 
of  September.  (2d)  By  persons  from  infected  places,  and  by  water  from  the  river  Duero. 
(3d)  Both  bad.  (4th)  There  is  none;  deposited  in  the  court-yards  of  the  houses;  no  piiblic 
cleaning.  (5th)  From  the  river  Duero;  containing  lime  and  magnesia.  (6th)  Those  who  used 
the  Duero  water  were  attacked.  (7th)  Sand  and  clay;  no  marshes;  intermittent  fevers  not 
very  frequent.  (8th)  At  300  meters.  (9th)  There  is  none.  (10th)  Three  times  more,  the 
present.  (11th)  Upon  the  Duero  at  its  confluence  with  a  small  stream.  (12th)  Equally. 
(13th)  By  land.  (14th)  Disinfectants  and  isolation.  (15tli)  Abuse  of  fruits  and  vegetables. 
(16th)  Each  one  in  the  river.  (17th)  24  days — ascent,  6;  apogee,  4;  descent,  14.  (18th)  No. 
(19th)  Yes.  (20th)  78  attacks — 39  males,  39  females.  (21st)  19  deaths — 9  males,  10  females. 
(22d)  All  in  the  lower;  to  the  north,  20;  to  the  south,  48.  (24th)  Poverty,  want,  resistance 
to  removal  to  the  cholera  hospital  and  to  the  taking  of  medicines  ordered  by  the  physician. 

Villanueva  de  los  Infantes,  273  inhabitants. — (1st  answer.)  From  the  8th  of  August  to 
the  6th  of  September.  (2d)  By  persons.  (3d)  First  good  ;  second  miserable.  (4th)  There  is 
none  ;  cleaning  by  the  municipality.  (5th)  From  the  river  Esgueva  ;  good  ;  containing  lime  ; 
the  river  was  considered  infectious.  (7th)  Calcareous  aiid  clayey  ;  no  marshes  nor  fevers. 
(8th)  Within  the  village.  (9th)  There  is  none.  (10th)  A  third  less  than  the  former.  (11th) 
Upon  the  river  Esgueva.  (12tli)  Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th) 
No.  (16th)  In  the  river.  (17th)  30  days — ascent,  15;  apogee,  4;  descent,  11.  (18th)  No. 
(19th)  Yes.  (20th)  149  attacks— 74  males,  75  females.  (21st)  33  deaths— 7  children,  13  men, 
13  women.  (22d)  All  in  the  lower  ;  to  the  north,  100  ;  to  the  south,  49.  (23d)  20  per  cent,  of 
the  attacks  in  the  post  of  the  civil  guard. 

Megecer,  376  inhabitants.— -{1st  answer.)  Fi'om  the  9th  to  the  28th  of  August.  (2d)  Un- 
known. (3d)  Both  good.  (4th)  There  is  none ;  cleaning  by  the  municipality.  (5th)  Good 
river  water,  containing  lime.  (6th)  From  the  river.  (7th)  Clay  ;  no  marshes  nor  intermittent 
fevers.  (8th)  Within  the  village.  (9th)  There  is  none.  (10th)  Equally.  (11th)  Upon  the 
river.  (12th)  Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits  and 
vegetables.  (16th)  In  the  river.  (17th)  19  days — ascent,  7  ;  apogee,  6  ;  descent,  6.  (18th) 
Began  after  a  storm.  (19th)  Yes.  (20th)  19  attacks — 9  males,  10  females.  (21st)  10  deaths — 
4  males,  6  females.    (22d)  1  in  the  upper  ;  18  in  the  lower  ;  to  the  north,  8  ;  to  the  south,  9. 

Villabdnez,  902  inhabitants. — (1st  answer.)  From  the  11th  of  August  to  the  25th  of  Sep- 
tember. •  (2d)  By  persons.  (3d)  First  good ;  second  ordinary.  (4th)  There  is  none  ;  no 
public  cleaning.  (5th)  Sjiring  water  and  river  Duero  water  ;  the  latter  i)referred.  (6th)  No. 
(7th)  Clay  ;  no  marshes  nor  fevers.  (9th)  Part  of  brick ;  part  of  stone,  and  another  part  of 
cement.  (10th)  In  1855  greater.  (11th)  A  stream  at  200  meters  distance,  and  tl;.e  river  at  2 
kilometers.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th)  No.  (16th)  Usually  in 
the  river.  (17th)  46  days — ascent,  15  ;  apogee,  8 ;  descent,  23.  (18th)  Yes  ;  in  24  hours  ;  the 
greatest  mortality  on  rainy  days.  (19th)  Yes.  (20th)  4  attacks — 2  males,  2  females.  (21st) 
4  deaths — 2  males,  2  females.    (22d)  Eqiially. 

Mollados,  575  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  9th  of  Septem- 
ber. (3d)  Unknown.  (3d)  Both  miserable.  (4th)  There  is  none;  no  cleaning.  (5th)  From 
the  river  and  fountains.  (6th)  No.  (7th)~  Sandy  and  siliceous;  no  marshes  nor  fevers.  (8th) 
At  1  kilometer.  (9th)  There  is  none.  (10th)  That  of  1834  greater;  that  of  1855  less.  (11th) 
On  the  bank  of  the  river  Cega;  there  is  also  a  stream  whose  water  is  suspected.    (12th)  By 
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100  per  cent.  (13th)  By  land.  (Utli)  Disinfectants.  (15tli)  Yes;  much.  (IGtli)  In  streams 
and  in  pools.  (17tli)  39  days— ascent,  17;  apogee,  10;  descent,  12.  (IStli)  The  descent  of  the 
epidemic  coincided  with  storm.  (19th)  Little;  on  account  of  excesses.  (20th)  72  attacks— 
31  males,  38  females.  (21st)  25  deaths— 12  males,  13  females.  (22d)  In  the  lower,  35;  in  the 
upper,  37;  to  the  north,  20;  to  the  south,  52.    (23d)  No  cases  in  the  post  of  the  civil  guard. 

Pina  de  Esgneva,  657  i7ihahitants.—{lfit  answer.)  From  the  11th  of  August  to  the  10th  of 
September.  (2d)  In  part  by  persons.  (3d)  Botli  ordinary.  (Ith)  There  is  none;  municipal- 
ity cleans.  (5th)  Good  spring  water;  water  from  the  river  Esgueva  preferred;  the  second  is 
malarial  in  the  summer.  (6th)  The  river  water  suspected.  (7th)  Clayey;  no  marshes;  rare 
fevers  in  the  summer.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  Equally.  (11th) 
Near  the  river  Esgueva.  (12th)  The  majority  near  the  river.  (13tli)  Highways.  (14th)  Dis- 
infectants. (15th)  Yes,  but  it  was  prohibited.  (16th)  In  the  river.  (17th)  30  days— ascent, 
8;  apogee,  3;  descent,  19.  (18th)  No.  (19th)  Yes;  15  days  before.  (20th)  114  attacks— 54 
males,  GO  females.  (21st)  24  deaths— 14  males,  10  females.  (22d)  All  in  the  upper;  95  per 
cent,  to  the  south.    (23d)  There  are  none.    (24th)  Want  of  food  and  hygiene. 

Castromonte,  913  inhabitants.— {1st  answer.)  From  the  13th  of  August  to  the  23d  of  Sep- 
tember. (2d)  By  persons;  harvesters  who  drank  stagnant  water.  (3d)  First  good;  second 
bad.  (4th)  There  is  none;  cleaning  by  the  board  of  health.  (5th)  Good  spring  water.  (Gth) 
No;  but  all  of  the  water-jars  were  repeatedly  immersed  in  the  fountains.  (7th)  Good  condi- 
tional calcareous  soil;  village  surrounded  by  streams;  fevers  frequent.  (8th)  At  50  steps  from 
the  village.  (9th)  There  is  none.  (10th)  The  former  was  very  severe.  (11th)  The  up^jer  part 
is  surrounded  by  streams.  (12th)  The  upper  part  suffered  a  third  more.  (13th)  By  land. 
(14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  streams.  (17th)  41  days— ascent,  21;  apogee, 
8;  descent,  12.  (18th)  Yes.  (19th)  Yes.  (20th)  121  attacks— 30  men,  37  women,  33  boys,  21 
girls.    (21st)  28  deaths— 8  males,  20  females.    (22d)  120  in  the  lower.    (23d)  There  are  none. 

Canalejas  de  Peilafiel,  751  inhabitants. — (Lst  answer.)  From  the  15th  of  August  to  the  15th 
of  September.  (2d)  Unknown  ;  the  first  case  in  a  man  in  the  fields.  (3d)  The  tirst  ordinary  ; 
the  second  defective  by  want  of  ventilation.  (4th)  Nothing  good  ;  no  sewers.  (5th)  From  two 
springs ;  one  better  than  the  other.  (6th)  No.  (7th)  Calcareous ;  there  are  wells  for  the 
manufacture  of  hemp ;  no  fevers.  (8th)  At  600  meters.  (9th)  There  is  none.  (10th)  The 
former  were  not  important.  (11th)  At  2  kilometers  from  the  river.  (12th)  The  part  over- 
looking the  river  was  first  attacked.  (13th)  Neighboring  roads.  (14th)  Little  of  disinfectants. 
(15th)  Yes;  unripe  fruits.  (16th)  In  the  publiclavatory.  (17tli)  31  days — ascent,  15  ;  apogee, 
8;  descent,  8.  (18th)  Yes;  the  first  case  appeared  four  days  after  the  storm;  the  greatest 
mortality  coincided  with  rains.  (19th)  No.  (20th)  100  attacks — 35  men,  50  women,  15  chil- 
dren. (21st)  31  deaths — 14  men,  9  women,  8  children.  (22d)  In  the  lower  and  to  the  south. 
(24th)  Abuse  of  fruits  ;  fear  ;  atmospheric  conditions. 

Manzanillo,  234  inhabitants. — (1st  answer.)  From  the  11th  to  the  24th  of  August.  (2d) 
Unknown.  (3d)  First  good  ;  second  bad.  (4t]i)  There  is  none  ;  filth  emi^tied  into  the  court- 
yards. (8th)  At  250  meters.  (9th)  There  is  none.  (10th)  This  time  greater.  (11th)  Upon 
a  stream.  (12th)  Equally.  (13th)  Neighboring  roads.  (15th)  Some.  (16th)  In  the  stream. 
(17th)  13  days— ascent,  3;  apogee,  4;  descent,  6.  (18th)  No.  (19th)  Yes.  (20th)  112 
attacks— 50  males,  62  females.  (21st)  14  deaths — 6  males,  8  females.  (22d)  In  the  lower. 
(24th)  A  physician  died  of  cholera  without  medical  assistance. 

Benafarces,  457  inhabitants.' — (1st  answer.)  From  the  16th  of  August  to  the  20tli  of  Sep- 
tember. (2d)  Unknown.  (3d)  First  fair ;  second  bad.  (4th)  There  is  none ;  cleaning  by  the 
municipality.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Calcareous  ;  there  ai^e  marshes  and 
fevers  the  whole  year.  (Sth)  At  80  meters.  (9tli)  Of  brick.  (10th)  The  former  greater. 
(11th)  At  the  confluence  of  various  streams.  (13th)  By  land.  (14th)  Vigilance,  cordons,  and 
disinfectants.  (15th)  No.  (16th)  In  streams  and  pools.  (17th)  35  days — ascent,  18  ;  apogee, 
8 ;  descent,  9.  (18th)  Yes.  (19th)  Yes.  (20th)  43  attacks— 26  males,  17  females.  (21st)  18 
deaths — 10  males,  8  females. 

Simaiicas,  1,247  inhabitants. — (1st  answer.)  From  the  16th  to  the  28th  of  Augu.st.  (2d) 
Not  imported  by  persons  or  effects ;  the  first  case  was  a  youth  of  25  years,  who  had  eaten 
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unripe  fruits  in  abundance,  (od)  Both  good.  (4th)  There  is  none;  deposits  in  the  court-yards 
removed  in  the  summer.  (5th)  Spring  water ;  good,  and  conducted  by  terra-cotta  pipes ; 
water  of  the  river  Pisuerga  prohibited  during  the  epidemic,  on  account  of  its  bad  condition. 
(6tli)  No.  (7th)  Upon  an  elevation  of  50  meters ;  calcareous ;  no  marshes  nor  intermittent 
fevers.  (8th)  At  500  meters  to  the  north.  (9th)  Of  terra  cotta.  (10th)  In  1834  twice  as  great; 
in  1855  and  1865  scarcely  any.  (11th)  Upon  the  river  Pisuerga.  (12th)  Eqxially.  (13th)  By 
land.  (14tli)  Disinfectants;  isolation  of  the  families  of  the  sick,  (loth)  Very  frequent,  and 
the  poor  people  who  ate  them  died.  (16th)  In  the  river;  there  are  fountains  with  lavatories 
adjoining  ;  washing  in  the  river  prohibited  during  the  epidemic.  (17tli)  13  days — ascent,  3  ; 
apogee,  1 ;  descent,  9.  (18th)  Immediately  after  the  storm.  (19th)  Yes.  (20th)  115  attacks — 
49  males,  66  females.  (21st)  14  deaths — 6  males,  8  females.  (22d)  In  the  upper  stories,  and 
equally  in  the  north  and  south. 

Qwintanilla  cle  Arriba,  734  inhabitants. — (1st  answer.)  From  the  17th  of  August  to  the  19th 
of  September.  (2d)  By  persons.  (3d)  First  good  ;  second  bad.  (4th)  There  is  none ;  no  pub- 
lic service.  (5th)  Water  of  the  river  Duero  thought  to  be  excellent ;  prohibited  during  the 
cholera,  when  that  from  neighboring  springs  was  used.  (6th)  Yes.  (7th)  Sand  and  clay ; 
marshes  ;  fevers  rare  in  autiamn.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  This 
time  a  little  less  ;  upon  the  river  IDuero.  (12th)  Can  not  answer ;  equally.  (13th)  By  land 
and  river.  (14th)  Disinfectants.  (15th)  Yes  ;  prohibited  during  the  cholera.  (16th)  In  the 
river  in  general ;  during  the  cholera  in  streams  proceeding  from  springs.  (17th)  33  days — 
ascent,  12  ;  apogee,  3  ;  descent,  18.  (18th)  No.  (19th)  No.  (20th)  76  attacks — 26  males,  50 
females.  (21st)  16  deaths — 6  males,  10  females.  (22d)  In  the  lower  and  the  majority  of  the 
south. 

Villanubla,  1,337  inhabitants. — (1st  answer.)  From  the  17th  of  August  to  the  21st  of  Sep- 
tember. (2d)  By  persons  from  infected  places.  (3d)  Both  good.  (4th)  There  is  none  ;  deposits 
in  the  courts.  (5th)  Springs  containing  magnesia.  (6th)  No.  (7th)  Clay ;  subsoil  rocky ;  no 
intermittents.  (8th)  In  the  center  of  the  village.  (9th)  Uncovered  conduits.  (10th)  In  1834 
more;  in  1855  less.  (11th)  Along  a  stream  formed  by  the  overflow  of  fountains.  (12th)  The 
southeast  part,  near  the  stream.  (13th)  Railways,  highways,  and  neighboring  roads.  (14th)  ' 
Disinfectants;  fumigation  of  those  who  arrived  from  without.  (15th)  No.  (16th)  In  the 
streams.  (17th)  36  days— ascent,  13  ;  apogee,  7  ;  descent,  16.  (18th)  Yes  ;  coincided  with 
storms  and  rains.  (20th)  183  attacks — 84  males,  99  females.  (21st)  46  deaths — 23  males,  23 
females. 

Castronuno,  2,451  inhabitants. — (1st  answer.)  From  the  20th  of  August  to  the  19th  of  Sep- 
tember. (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none.  (5th)  From  the  streams  and 
from  uncovered  fountains  and  wells  ;  use  of  the  Duero  water  prohibited  during  the  epidemic. 
(6th)  No.  (7th)  Tertiary  soil  ;  alluvium,  with  strata  of  limestone  ;  considerably  elevated  ;  no 
marshes  nor  frequent  malarial  fevers.  (8th)  Adjoining  the  village.  (10th)  In  1834  less  ;  in 
1854  much  less  ;  in  1865  there  was  none.  (11th)  On  the  margin  of  the  Duero.  (12th)  Greater 
in  the  center,  which  was  of  a  lower  level.  (13th)  By  rail  and  land.  (14th)  Disinfection  of 
those  from  without,  with  little  care.  (15th)  Yes.  (16th)  In  the  streams.  (17th)  30  days — 
ascent,  10;  apogee,  6  ;  descent,  14.  (18th)  Influence  of  the  fall  of  the  barometer  was  felt  in 
the  first  two  periods.  (19th)  Yes.  ,(20th)  200  attacks— 80  males,  120  females.  (21st)  42 
deaths — 16  males,  26  females.    (22d)  There  are  no  upper  stories. 

Casasola,  1,031  inhabitants. — (1st  answer.)  From  the  22d  of  August  to  the  2d  of  October. 
(2d)  By  persons  from  an  infected  place.  (3d)  Ordinary.  (4th)  There  is  none  ;  filth  removed 
by  private  individuals  to  the  fields.  (5th)  Spring  and  well ;  good ;  containing  lime.  (6th) 
No.  (7th)  Calcareous  and  clayey;  no  marshes  nor  frequent  fevers.  (8th)  At  700  meters. 
(9th)  Of  stone.  (10th)  Less  this  time.  (11th)  On  the  east  and  south,  surrounded  by  a  stream 
of  small  flow.  (12th)  Equally.  (13th)  By  land.  (14th)  Vigilance,  lazarettos  of  observa- 
tion, fumigations,  and  disinfectants.  (15th)  Abuse  of  salads.  (16th)  In  the  rivers,  but  not 
during  the  epidemic.    (17th)  42  days — ascent,  20;  apogee,  5  ;  descent,  17.    (18th)  Yes;  within 

24  hours.    (19th)  Yes.    (20th)  92  attacks — 41  males,  51  females.    (21st)  47  deaths — 22  males, 

25  females.    (22d)  All  the  houses  have  one  story.  ' 


CHOLERA  IN  EUROPE  AND  INDIA.  '  295 

Cigales.  1,850  i7iJiabitants.— {1st  answer.)  From  the  23d  of  Aiigust  to  the  23d  of  Septem- 
ber. (2d)  By  commtmication  with  the  neighboring  villages,  Calaceros  and  Mucientes.  (3d) 
Good.  .  (4th)  There  is  none ;  the  inhabitants  remove  the  filth  to  a  distance  of  500  meters.  (5th) 
Spring  water,  containing  lime.  (Gth)  No.  (7th)  Sand  and  clay  ;  no  marshes  nor  intermittent 
fevers.  (8th)  At  1,000  meters.  (9th)  There  is  none.  In  1855  and  1865  there  was  none,  thanks 
to  good  hygienic  conditions  ;  in  1834  it  was  not  great,  taking  into  account  the  crowding  of 
persons  employed  in  the  opening  of  the  Castilla  canal.  (11th)  No,  (13th)  By  land.  (14th) 
Disinfectants,  (loth)  Frequent,  but  not  during  the  epidemic.  (16th)  In  the  Castilla  canal, 
at  4  or  5  kilometei^s  ;  during  the  epidemic  in  fountains.  (17th)  31  days— ascent,  10;  apogee, 
3  ;  descent,  18.  (18th)  No  ;  the  descent  coincided  with  rains.  (19th)  Yes._(2_0th)  135  attacks — 
55  males,  80  females.    (21st)  15  deaths — 5  males,  10  females.    (22d)  80  lived  in  caves. 

Serrada,  785  inhabitants. — (1st  answer.)  From  the  26th  of  August  to  the  6th  of  October. 
(2d)  By  persons  proceeding  from  Torresilla  de  Abadesa.  (3d)  Both  bad.  (4th)  There  is  none  ; 
deposits  in  the  court-yards  ;  cleaning  by  the  inhabitants.  (5th)  Springs  ;  not  potable.  (6th) 
No.  (7th)  Sand  and  clay  ;  many  ponds  to  the  south  ;  intermittent  fevers  frequent.  (8th)  At 
50  meters.  (9th)  There  is  none.  (10th)  Equally.  (11th)  No.  (1.3th)  Railway  and  by  land. 
(14th)  Disinfectants.  (15th)  Yes;  canteloupes.  (16th)  In  the  river,  in  pools,  and  outside  of 
the  house.  (17th)  41  days.  (18th)  Not  observed.  (19th)  Yes.  (20th)  6  attacks— 1  male,  5 
females.    (21st)  5  deaths — females.    (22d)  All  lower ;  4  to  the  south  ;  2  to  the  north. 

Puente  de  Duero,  264  inhabitants. — (1st  answer.)  From  the  23d  of  August  to  the  4th  of 
September.  (2d)  Originated  in  the  place.  (3d)  Both  fair.  (4th)  There  is  none ;  no  jjtiblic 
cleaning.  (5th)  Of  the  Duero.  (6th)  No.  (7tli)  Sandy ;  surroiinded  by  hills ;  no  fevers. 
(8th)  At  300  meters.  (9th)  There  are  none.  (10th)  No  epidemic  before.  (11th)  Upon  the 
river  Duero.  (12th)  Equally.  (14th)  Disinfectants.  (15th)  Cantaloupes.  (16th)  In  the 
river  Duero.  .(17th)  12  days — ascent,  4 ;  apogee,  4 ;  descent,  4.  (18th)  Yes.  (19th)  Yes. 
(20th)  28  attacks — 12  men.  12  women,  4  children.  (21st)  4  deaths — 1  man,  2  women,  1  child. 
(22d)  All  in  the  lower.    (23d)  There  are  none. 

Valdenebro,  674  inhabitants. — (1st  answer.)  From  the  30th  of  August  to  the  23d  of  October. 
(2d)  By  persons.  (3d)  First,  good ;  second,  miserable.  (4th)  Nothing.  (5th)  Good  spring- 
water  ;  somewhat  alkaline.  (6th)  No.  (7th)  Calcareous ;  no  marshes  nor  fevers.  (8th)  At  1 
kilometer.  (9th)  There  are  none.  (10th)  Much  more.  (11th)  Situated  at  10  meters  above  the 
river.  (12th)  Unknown.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Vegetables.  (16th) 
In  public  lavatories.  (17th)  54  days — ascent,  20  ;  aj)ogee,  10  ;  descent,  24.  (18th)  No.  (19th) 
Yes.  (20tli)  42  attacks — 16  men,  18  women,  8  children.  (21st)  20  deaths — 4  aged,  8  adults, 
8  children.  (22d)  All  in  the  lower ;  more  to  the  north  than  to  the  south.  (23d)  There  are 
none.    (24th)  Hygiene  wanting  ;  resistance  to  medical  attention  ;  poverty. 

Torrecilla  de  la  Albadesa,  539  inhabitants. — (1st  answer.)  From  the  30th  of  August  to  the 
23d  of  September.  (2d)  Supposed  by  fruits  proceeding  from  Toro.  (3d)  Both  very  bad. 
(4th)  Everything  wanting.  (5th)  Hard  spring-water,  containing  lime.  (Gth)  No.  (7th) 
Upper  clayey ;  lower  part  sandy ;  intermittent  fevers  frequent  in  autumn.  (8th)  Adjoining. 
(9th)  There  are  none.  (10th)  This  time  more.  (11th)  At  a  few  kilometers  from  the  Duero, 
and  at  the  confli;ence  of  two  streams.  (12th)  Double.  (13t]i)  By  land.  (14th)  Disinfectants. 
(15th)  With  the  exception  of  cantaloupes,  watermelons,  and  cucumbers.  (16th)  Of  all  kinds. 
(17th)  25  days— ascent,  13  ;  apogee,  3  ;  descent,  9.  (18th)  No.  (19th)  Very  much.  (20th)  68 
attacks— 32  males,  36  females.  (21st)  18  deaths — 6  males,  12  females.  (22d)  All  lower,  and 
the  majority  to  the  south. 

Campillo. — (1st  answer.)  From  the  23d  of  September  to  the  15th  of  October.  (2d)  Un- 
known. (3d)  First,  bad ;  second,  good.  (4th)  There  is  none ;  cleaning  by  contract.  (5th) 
Good  ;  springs  ;  collected  in  cisterns.  (7th)  Sandy  and  calcareous  ;  surrounded  by  marshes ; 
malarial  fevers  endemic.  (8th)  At  80  meters.  (9th)  There  are  none.  (10th)  Unknown.  (11th) 
Neither  upon  a  stream  nor  a  river.  (12th)  Unknown.  (13th)  Railways  and  roads.  (14th) 
Cordons  before  the  epidemic.  (15th)  Of  fruits  and  vegetables,  but  not  of  grapes.  (16th)  In 
the  houses.  (17th)  22  days — ascent,  6  ;  apogee,  7 ;  descent,  9.  (18th)  Yes.  (19th)  Yes.  (20th) 
109  attacks — 58  males,  51  females.    (21st)  5  deaths — 1  man,  3  women,  1  child.    (22d)  All  in 
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the  lower.  (23d)  There  are  none.  (24th)  Exce'ssive  eating  of  grapes ;  those  who  abstained 
were  not  attacked. 

ViUanueva  de  las  Torres,  498  inhabitants. — (1st  answer.)  From  the  17th  of  September  to 
the  3d  of  October.  (2d)  It  is  thought  by  a  person  from  an  infected  place.  (3d)  Fair.  (4th) 
There  is  none;  the  filth  is  removed  by  the  inhabitants  to  the  fields.  (5th)  Usually  wells;  hard. 
(6th)  No.  (7th)  Sandy;  clayey  and  calcareous;  there  are  marshes  and  frequent  intermittent 
fevers  in  spring  and  autumn.  (8th)  At  200  meters.  (9th)  There  are  none.  There  was  none  in 
1865;  unknown  before.  (11th)  Upon  a  stream.  (13th)  Neighboring  roads.  (14th)  Cleaning 
(loth)  Yes.  (16th)  In  the  houses  and  in  fountains.  (17th)  16  days.  (18th)  With  cloudy 
weather.  (19th)  Yes.  (20th)  59  attacks — 30  males,  29  females.  (21st)  12  deaths — 8  males,  4 
females. 

Amnsquillo,  253  inhabitanis. — (1st  answer.)  From  the  22d  to  the  30th  of  September.  (2d) 
By  persons  from  Valladolid.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  cleaning  by 
the  inhabitants.  (5th)  From  the  river  Esgueva;  bad,  especially  in  summer.  (6th)  From  the 
river.  (7th)  Marl;  the  river  Segura  to  the  south;  intermittent  fevers  in  the  spring  and  autumn. 
(8th)  At  1  kilometer.  (9th)  There  are  none.  (10th)  In  1855  much.  (11th)  At  20  meters  from 
the  Esgueva.  (12th)  Equally.  (13th)  Highways  and  neighboring  roads.  (14th)  Nothing;  ex- 
cept prohibition  of  the  river  water.  (16th)  Predominance  of  vegetables;  use  of  fruits  prohib- 
ited. (16th)  In  the  Esgueva.  (17th)  8  days.  (18th)  With  the  storm.  (19th)  Yes.  (20th) 
22  attacks — 10  males,  12  females.    (21st)  12  deaths — 5  males,  7  females.    (22d)  All  lower. 

Bodilana,  815  inhabitants. — (1st  answer.)  From  the  26th  of  September  to  the  11th  of  Octo- 
ber. (2d)  By  a  woman  who  came  from  Medina  sick;  on  the  same  day  that  she  died  her  hus- 
band and  her  child  were  taken  sick.  (3d)  Both  bad.  (4th)  There  is  none;  the  inhabitants  clean 
by  order  of  the  mayor.  (5th)  From  the  public  well;  containing  lime.  (7th)  Mixture  of  clay 
and  sand;  there  are  marshes  and  pools;  one  of  the  latter  in  the  center  of  the  town  and  two  to 
the  north  and  south;  intermittent  fevers  frequent  in  spring  and  autumn.  (8th)  At  300  meters 
(9th)  There  are  none.  (10th)  More  in  the  anterior;  this  was  attributed  to  the  want  of  hygienic 
measures.  (11th)  No.  (13th)  By  land.  (14th)  Fumigations  with  sulphur  in  the  streets. 
(15th)  In  moderation.  (16th)  In  the  pools  within  the  village.  (17th)  16  days.  (18th)  Less  2 
days  before  the  epidemic.  (19th)  Yes.  (20th)  16  attacks — 6  males,  10  females.  (21st)  12 
deaths — 3  males,  9  females.  (22d)  The  houses  have  only  one  story.  (24th)  The  weak  and 
those  suffering  with  chronic  diseases  were  the  victims  of  the  epidemic. 

Note. — Aquilar  de  Campos,  San  Roman  de  Hormija,  and  Valdeunquillo  present  nothing 
of  interest;  on  account  of  the  scarce  data  surrounding  attacks  and  deaths.  In  one  of  them 
there  was  no  deaths;  in  the  others  one. 

PROVINCE  OF  ZAMORA. 

'  Malva,  899  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  7th  of  September. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th) 
Well-water,  of  origin  unknown;  containing  magnesia.  (6th)  No.  (7th)  Clay ;  no  marshes 
nor  fevers.  (8th)  At  400  meters.  (9th)'  There  are  none.  (10th)  Deaths  in  1834.  40;  in  1855, 
14;  in  1885,  74.  (11th)  Upon  a  stream  caused  by  rains.  (12th)  Equally.  (13th)  By  land. 
(14th)  Fumigations  and  isolation.  (15th)  Abstained.  (16th)  In  running  water.  (17th)  45 
days.  (18th)  The  descent  coincided  with  a  storm.  (19th)  No.  (20th)  202  attacks — 82  males, 
120  females.  (21st)  74  deaths — 32  males,  42  females.  (22d)  All  in  the  lower.  (23d)  There  are 
none.    (24th)  Majority  of  the  attacked  badly  fed. 

Villamor  de  los  Esciideros,  1,286  inhabitants. — (1st  answer.)  From  the  22d  of  August  to.the 
2d  of  October.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  irregular  cleaning  by 
the  inhabitants.  (5th)  Fair  spring- water.  (6th)  No.  (7th)  Granite,  clay  and  sand;  few 
fevers;  no  marshes.  (8th)  At  200  meters.  (9th)  There  are  none.  (10th)  Equally.  (11th) 
Upon  a  stream.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th) 
Little.  (16th)  In  streams  adjoining  the  village.  (17th)  41  days — march  unobserved.  (18th) 
Unknown.  (19th)  Yes.  (20th)  52  attacks— 28  males,  24  females.  (21st)  24  deaths— 13  males, 
11  females.    (22d)  All  in  the  lower;  40  to  the  south ;  11  to  the  north,    (23d)  There  are  none. 
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Guarrate,  623  inlmhifants.—{\?,i answer. )  From  the  7th  of  August  to  the  12th  of  September. 
(2d)  By  persons.  (3d)  Both  good.  (1th)  There  is  none ;  night  soil  into  the  public  streets ; 
cleaning  by  the  municipality.  (5th)  Rivers  and  wells,  good.  (7'th)  Sand  and  clay  ;  no  marshes 
nor  fevers.  (8th)  Near  the  village.  (10th)  No.  epidemic  before.  (11th)  Near  two  small  rivers. 
(12th)  Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (IGth)  In  the  streams. 
(17th)  2G  days— ascent,  4 ;  apogee,  7;  descent,  15.  (19th)  Yes.  (20th)  118  attacks— 74  males. 
44  females.  (21st)  2!)  deaths — 14  males,  15  females.  (22d)  All  in  the  lower;  28  to  the  nortli ; 
90  to  the  south. 

Riego  del  Camino,  557  inhabitants. — (1st  answer.)  From  the  11th  to  the  29th  of  August. 
(2d)  By  persons.  (3d)  Fii^st,  good  ;  second,  bad.  (4th)  No  sewers  ;  no  public  service.  (5tli) 
Good  spring  and  well  water.  (6th)  No.  (7tli)  Good  ;  granite ;  there  is  a  mar.sh  at  1  kilo- 
meter; few  fevers  in  autumn.  (8th)  At  20  meters.  (9tli)  There  are  none.  (10th)  This  time 
greater.  (11th)  At  5  kilometers  from  the  river.  (12th)  Equally.  (i3th)  By  land.  (14th) 
Disinfectants.  (15th)  Yes.  (16th)  In  basins  in  winter  and  in  streams  in  summer.  (17tli) 
19  days— ascent,  12 ;  apogee,  2 ;  descent,  5 ;  (18th)  No.  (19th)  No.  (20th)  224'  attacks— 79 
males,  145  females.  (21st)  29  deaths— 8  males,  21  females.  (22d)  Not  observed.  (23d)  There 
are  none. 

Villavendimio,  618  inhahitants. — (1st  answer.)  From  the  15th  of  August  to  the  12th  of 
September.  (2d)  A  focus  formed  by  the  washing  of  clothing  in  an  infected  water  reservoir. 
(3d)  First,  good  ;  second,  bad.  (4th)  There  is  none  ;  no  public  cleaning.  (5th)  Good  spring- 
water  of  unknown  origin  ;  well-water.  (6th)  Yes;  the  water  of  the  reservoir  where  the  wash- 
ing was  done.  (7th)  Calcareous  and  clayey  ;  there  are  three  marshes  ;  fevers  in  autumn  and 
spring.  (8th)  At  184  meters.  (9tli)  There  are  none.  (10th)  That  of  1834  greater ;  that  of 
1855  less.  (11th)  There  are  no  rivers  nor  streams.  (13th)  Neighboring  roads.  (14th)  Every- 
thing. (15th)  Use  of  fruits  was  prohibited.  (16th)  Washing  in  the  house.  (17th)  28  days  ; 
the  epidemic  was  greatest  during  the  first  three  days.  (IStli)  Yes.  (19th)  Before,  no  ;  during 
the  epidemic,  yes.  (20th)  108  attacks — 35  males,  73  females.  (21st)  24  deaths — 16  adults,  8 
children.  (22d)  All  in  the  lower ;  27  to  the  north ;  61  to  the  south;  12  to  the  east;  8  to  the 
west.   (23d)  There  are  none. 

Bustillo  del  Oro,  769  inhabitants. — (1st  answer.)  From  the  20th  to  the  28th  of  September. 
(2d)  By  persons.  (3d)  First,  good ;  second,  bad.  (4th)  Everything  wanting.  (5th)  Good 
spring- water.  (6th)  No.  (7th)  Calcareous  and  sandy ;  no  marshes  nor  fevers.  (8th)  At  90 
meters.  (9th)  A  part  of  cement  and  part  of  lead.  (10th)  No  epidemic  since  1834.  (lltli) 
There  are  no  rivers.  (13th)  Neighboring  roads.  (14th)  Everything.  (15th)  Yes.  (16th)  In 
the  houses.  (17th)  9  days — ascent,  2;  apogee,  4;  descent,  3.  (18th)  Coincided  with  descent. 
(19th)  No.  (20th)  135  attacks — 55  men,  78  women,  2  children.  (21st)  13  deaths — 5  males,  8 
females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

.  Cerecinos  de  Campos,  1,395  inhabitants. — (1st  answer.)  From  the  25th  of  September  to  the 
28th  of  October.  (2d)  Unknown ;  suspected  by  effects.  (3d)  Both  bad.  (4th)  Everything 
wanting.  (5tli)  Bad  ;  well-water.  (6th)  Unknown.  (7th)  Calcareous  and  clayey  ;  no  marshes 
nor  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  The  former  greater.  (11th) 
Traversed  by  a  stream.  (12th)  Equally.  (13th)  Highways.  (14th)  Disinfectants.  (15th) 
Yes.  (16th)  In  public  lavatories.  (17th)  35  days — ascent,  6  ;  apogee,  2  ;  descent,  27.  (18th) 
Yes.  (19th)  Yes.  (20th)  25  attacks — 6  males,  19  females.  (21st)  11  deaths — 2  males,  9  females. 
(22d)  All  in  the  lower.    (23d)  There  are  none. 

Fonfria,  1,782  inhabitants. — (1st  answer.)  From  the  14th  of  August  to  the  7th  of  Septem- 
ber. (2d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  Tliere  is  none  ;  cleaning  by  the 
municipality.  (5th)  Spring  and  river  water  ;  good  ;  containing  magnesia.  (6th)  No.  (7th) 
Clayey  ;  surro\mded  by  springs.  (8th)  At  900  meters.  (9th)  Of  brick.  (10th)  Did  not  suffer 
during  former  epidemics,  because  of  little  communication.  (11th)  A  half  hour  from  the  river 
Ebro.  (12th)  Equally.  (13th)  Highways.  (14th)  Cordons.  (15th)  No.  (16th)  In  the  river. 
(17th)  24  days— ascent,  8 ;  apogee,  8;  descent,  13.  (18th)  Yes.  (19th)  Yes.  (20th)  18  at- 
tacks—4  males,  14  females.  (21st)  8  deaths — 2  males,  6  females.  (22d)  In  the  lower;  to  the 
north,  10 ;  to  the  south,  8. 
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Fuentes  Secas,  506  inhabitants.  —A  single  case  proceeding  f x'om  an  infected  place  ;  tlie 
person  died  in  24  hours. 

PROVINCE  OF  BURGOS. 

Vadocondes,  884  inhabitants. — (1st  answer.)  From  the  12tli  of  July  to  the  9th  of  October. 
(2d)  By  a  person.  (3d)  The  first,  bad;  second,  good.  (4th)  There  is  none  ;  filth  in  the  high- 
ways ;  no  public  service.  (5th)  Used  the  river  Duero  water.  (7th)  Good  sand  and  clay  ;  no 
marshes  or  frequent  fevers.  (8th)  At  500  meters.  (10th)  That  of  1855  the  same  as  this. 
(11th)  Upon  the  Duero,  which  flows  along  two-thirds  of  the  edge  of  the  town.  (12th)  The 
part  near  the  river  most  attacked.  (13th)  Highway  and  neighboring  roads.  (14th)  Nothing. 
(15th)  Little.  (16th)  In  the  river  Duero.  (17tli)  88  days — ascent,  42  ;  apogee,  5  ;  descent,  41. 
(18th)  Not  noted.  (19th)  Yes.  (20th)  383  attacks.  (21st)  40  deaths.  (22d)  All  in  the  lower  ; 
equally  as  to  winds.    (23d)  No  cases  in  the  post  of  the  Civil  Guard. 

Pampliega,  1,158  inhabitants. — (1st  answer.)  From  the  17th  of  July  to  the  28th  of  August'. 
(2d)  By  a  person.  (3d)  Both  good.  (4th)  There  is  none  ;  no  public  cleaning  ;  the  filth  col- 
lected for  manure.  (5th)  From  the  river  Arlanzon  ;  good  ;  containing  magnesia.  (7th)  Clay  ; 
intermittent  fevers  from  May  to  October.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th) 
The  former  greater.  (11th)  Adjoining  the  river  Aidanzon.  (12th)  Equally.  (13th)  Railways 
and  by  land.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  the  river.  (17lh)  43  days— ascent, 
20  ;  apogee,  2  ;  descent,  21.  (18th)  Yes  ;  with  clouds.  (19th)  No.  (20th)  233  attacks— 68 
men,  105  women,  34  boys,  26  girls.  (21st)  37  deaths — 20  males,  17  females.  (23d)  The  post  of 
the  Civil  Guard  in  the  same  proportion  as  the  town. 

Palazuelos  de  Muix,  284  inhaiitants. — (1st  answer.)  From  the  24th  of  July  to  the  15th  of 
August.  (2d)  By  persons.  (3d)  Both  good.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants. 
(5th)  Used  well-water  of  unknown  origin  ;  good.  (6th)  No.  (7th)  Sand  ;  there  are  many 
streams,  and  frequent  fevers  in  spring  and  summer.  (8th)  Adjoining  the  village.  (9th) 
There  is  none.  (10th)  Deaths  in  1834,  2  ;  in  1855,  4 ;  in  1885,  57.  (11th)  A  river  at  1  kilo- 
meter from  the  village,  and  another  at  half  a  kilometer,  the  Cogollos.  (12th)  Equally.  (13th) 
Neighboring  roads.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  the  Arlaiizon,  and  each 
inhabitant  his  own  separately.  (17th)  22  days — ascent,  8  ;  apogee,  4 ;  descent,  10.  (18th) 
Yes.  (19th)  No.  (20th)  170  attacks— 75  males,  95  females.  (24th)  57  deaths— 24  males,  33 
females.  (22d)  All  the  houses  have  two  stories  inhabited  ;  equally  as  respects  winds.  (23d) 
There  are  none. 

Santa  Cruz  dela  Salceda,  Mb  inhabitants.— {ls,t  &nBwev.)  From  the  2d  of  August  to  the 
5th  of  October.  (2d)  By  persons.  (3d)  First,  good  ;  second,  bad  ;  little  ventilation.  (4tli) 
There  is  none;  cleaning  by  the  inhabitants.  (5th)  Spring-water  of  unknown  origin;  hard; 
containing  lime  and  magnesia.  (6th)  No.  (7th)  Clay;  no  marshes  nor  frequent  fevers.  (8th) 
At  250  meters.  (9th)  Unknown.  (10th)  Less.  (11th)  Upon  a  stream,  and  at  its  confluence 
with  another.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th) 
Yes.  (16th)  In  the  streams  ;  each  family  its  pwn.  (17th)  65  days — ascent,  20;  apogee,  23; 
descent,  22.  (18th)  Yes;  the  epidemic  began  2  days  afterwards.  (19th)  Yes.  (20th)  278 
attacks — 188  males,  140  females.  (21st)  39  deaths — 24  males;  15  females.  (22d)  40  in  the 
lower;  230  in  the  upper;  154  to  the  north;  97  to  the  south;  66  to  the  east;  71  to  the  west. 
(23d)  There  are  none. 

Renuncio,  252  inhabitants. — (1st  answer.)  From  the  25th  of  August  to  the  8th  of  Septem- 
ber. (2d)  By  persons.  (3d)  The  second,  good.  (4th)  Nothing.  (5th)  Well-water  of  unknown 
origin;  good.  (6th)  No.  (7th)  Good;  clay;  no  tendency  to  fevers.  (8th)  Within  the  vil- 
lage. (9th)  There  is  none.  (10th)  That  of  1834  greater,  (lltli)  Upon  a  stream.  (12th) 
Equally.  (13th)  Roads.  (14th)  Disinfectants.  (15th)  No.  (IGth)  Each  family  in  the  stream. 
(17th)  14  days — ascent,  6;  descent,  8.  (18th)  It  rained  during  the  last  days.  (19th)  Yes. 
(20th)  21  attacks.  (21st)  4  deaths — -3  males,  1  female.  (22d)  All  in  the  upper;  all  deaths  to 
north.    (23d)  There  are  none. 

Tdrtoles  de  Esquero,  ^'^^  inhabitants. — (1st  answer.)  From  the  Gtb  of  September  to  the  1st 
of  October.  (2d)  It  is  believed  by  persons.  (3d)  First,  ordinary ;  second,  fair.  (4th) 
There  is  none;  cleaning  by  the  inhabitants.    (5th)  Spring-water;  good;  containing  neither 
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lime  nor  magnesia.  (Gth)  No.  (7th)  Calcareous;  in  a  valley;  no  marshes  nor  fevers.  (8tli) 
At  400  meters.  (9tli)  There  is  none;  the  s]Dring  flowed  into  the  streams,  which  they  clean. 
(10th)  That  of  1855  greater.  (11th)  The  small  river  Esgueva  is  at  the  bottom  of  the  valley, 
500  meters  from  the  village.  (12th)  No  ajopreci able  difference.  (13th)  Bad  highways.  (l-4tli) 
All.  (loth)  No.  (16th)  In  streams  with  good  current,  and  in  the  river.  (17th)  2G  days — as- 
cent, 11;  apogee,  0;  descent,  9.  (18th)  Yes;  on  the  day  following  was  the  greatest  number 
of  attacks.  (19th)  Yes.  (20th)  94  attacks — 3G  males;  58  females.  (21st)  31  deaths — 14  males, 
17  females.  (22d)  All  in  the  uj^per;  24  to  the  north;  51  to  the  south.  (23d)  There  are  none. 
(24th)  Rare  in  the  same  houses;  many  attacks  without  communication  with  others. 

Sautihdnez  Zarzaguda,  902  inliahitants. — (1st  answer.)  From  the  12th  to  the  24th  of  Se^)- 
tember.  (2d)  Suspected  by  persons.  (3d)  Botli  good.  (4th)  There  is  none  ;  the  inhabitants 
remove  the  excrement  to  their  lands.  (5th)  River-water  from  a  river,  which  a  part  of  the 
year,  is  dry.  (6th)  Every  one  used  river- water.  (7th)  Sand  and  clay;  fevers  not  frequent. 
(8th)  At  125  meters.  (9th)  There  are  none.  (10th)  That  of  1855  was  greater.  (11th)  Upon  a 
mill  stream.  (12th)  Equally.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16th) 
In  streams;  each  family  its  own.  (17th)  13  days — ascent  5;  apogee,  5;  descent,  3.  (18th) 
Coincided  with  great  heat.  (19tli)  Yes.  (20th)  28  attacks — 12  males,  16  females.  (21st)  12 
deaths — 4  males,  8  females.  (22d)  2  in  the  lower;  24  in  the  upper;  1  to  the  north;  27  to  tlie 
south.    (23d)  There  are  none. 

Nava  cle  Eoa,  919  inhahitants. — (1st  answer.)  From  the  20th  of  September  to  the  6th  of 
October.  (2d)  By  persons.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  cleaning  by 
the  inhabitants.  (5th)  Fountain  water;  each  house  has  a  well;  all  good.  (7th)  Sandy;  there 
is  a  marsh  at  500  meters;  few  fevers  at  different  times.  (8tli)  196  meters.  (10th)  Always 
been  short.  (11th)  There  is  a  stream;  dry  in  summer.  (12th)  Equally.  (13th)  Highway. 
(14th)  Disinfectants.  (15th)  No.  (16th)  In  the  stream.  (17th)  16  days— apogee,  4.  (19th) 
No;  especially  among  the  children.  (20th)  41  attacks — 17  males,  24  females.  (21st)  9  deaths. 
(22d)  All  in  the  lower;  16  to  the  south;  21  to  the  north. 

Quintanilla  Pedro  Aharca,  251  inhabitants. — (1st  answer.)  From  the  22d  of  September  to 
the  17th  of  October.  (2d)  Imported  by  a  female  harvester.  (3d)  Both  miserable.  (4th) 
Everything  wanted.  (5th)  Good  sj)ring  water.  (6th)  No.  (7th)  Bad;  clay;  there  are 
streams,  bvit  there  are  no  fevers.  (8th)  In  the  village  adjoining  the  church.  (9th)  There  are 
none:  (10th)  There  are  no  others.  (11th)  Near  a  stream,  and  traversed  by  another.  (12tli) 
Equally.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  the  little 
stream  which  runs  through  the  village.  (17th)  25  days — ascent  and  apogee,  4;  descent,  17. 
(18th)  No.  (19th)  Yes.  (20th)  26  attacks— 15  men,  9  women,  2  children.  (21st)  7  deaths— 5 
males,  2  females.    (22d)  Indifl^erently.    (23d)  There  are  none. 

Valdezate,  718  inhabitants. — (1st  answer.)  From  the  23d  of  Sejotember  to  the  20th  of  Octo- 
ber. (2d)  By  a  person.  (3d)  First;  good;  second,  bad.  (4th)  There  is  none;  inhabitants  re- 
move the  filth  to  the  fields  for  manure.  (5th)  Spring-water;  good.  (6th)  No.  (7th)  Sandy 
and  calcareous;  no  marshes  nor  fevers.  (8th)  At  180  meters.  (9th)  There  are  none.  (10th) 
Less  than  this;  attributed  to  the  destruction  of  the  grapes  by  hail,  and  to  want,  (lltli)  Sur- 
rounded by  streams  and  valleys.  (12th)  Equally.  (13th)  Highways  and  neighboring  roads. 
(14th)  Isolation,  disinfectants,  and  fumigation.  (15th)  They  were  lost  by  hail,  and  the  intro- 
duction of  other  fruits  was  prohibited.  (16th)  In  the  running  stream.  (17th)  27  days — as- 
cent, 8;  apogee,  3  ;  descent,  16.  (18th)  Yes.  (19th)  Yes.  (20th)  110  attacks— 40  men;  60 
women,  10  children.  (21st)  29  deaths — 11  men,  14  women,  4  children.  (22d)  In  bad  lower 
stories.    (23d)  There  are  none.    (24th)  Good  regimen  saved  those  who  observed  it. 

PROVINCE  OP  CIUDAD  REAL. 

Alcazar  de  San  Jtian,  8,728  inhabitants. — (1st  answer.)  From  the  5th  of  August  to  the 
22d  of  September.  (2d)  Supposed  by  a  person  from  an  infected  place.  (3d)  First,  good  ;  sec- 
ond, bad.  (4th)  There  are  no  sewers;  there  is  no  public  service;  the  night  soil  is  collected  for 
manure.  (5th)  Various  wells;  saline;  containing  lime.  (6th)  No.  (7th)  Granite  and  calca- 
reous; no  marshes  nor  frequent  fevers.    (8th)  At  600  meters.    (9th)  Of  iron  and  brick;  the 
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water  is  used  for  washing.  (10th)  More  in  1834  and  1855.  (11th)  In  a  dry  plain  at  7  kilo- 
meters from  the  rivers.  (13th)  Railways  and  higliways.  (l-ltli)  Fumigations  and  disinfect- 
ants, (lotli)  Yes.  (16th)  lu  basins  and  in  the  liouses.  (17th)  49  days — ascent,  15;  apogee, 
10;  descent,  24.  (IBtli)  No.  (19th)  Yes.  (20th)  366  attacks.  (21st)  164  deaths— 49  males, 
115  females.  (32d)  The  majority  in  the  lower;  equal  to  the  north  and  soiith.  (23d)  One  death 
among  the  civil  guard,  among  8  attacks;  1  death  in  the  prison,  among  22  attacks. 

Pedro  Munoz,  3,168  inhabitant^. — (1st  answer.)  From  the  20th  of  August  to  the  9th  of 
October.  (2d)  By  persons.  (3d)  Both  good.  (4th)  There  is  none;  the  inhabitants  clean  fre- 
quently, (oth)  Well-water  containing  lime;  good.  (6th)  Suspected  well-water.  (7th)  Cal- 
careous and  clayey;  surrounded  by  marshes;  malarial  fevers  frequent  in  autumn.  (8th)  At 
500  meters.  (9th)  There  are  none.  (10th)  In  1855,  less;  no  other  epidemics.  (11th)  At  6  kilo- 
meters; from  the  river  Zancara.  (12th)  Equally.  (13th)  Neighboring  roads  and  highways. 
(14tli)  Disinfectants.  (15th)  Yes;  much.  (16th)  In  basins  and  in  the  houses.  (17th)  42 
days — ascent,  18;  apogee,  3;  descent,  21.  (18th)  The  ascent  coincided  with  heavy  rains. 
(19th)  No;  on  the  contrary.  (20th)  211  attacks — 81  males,  130  females.  (21st)  124  deaths— 53 
males,  71  females.    (22d)  All  in  the  lower. 

Tomelloso,  0,154=  inhabitants. — (1st  answer.)  From  the  16th  of  August  to  the  22d  of  Sep- 
tember. (2d)  By  a  female  harvester  who  ate  unripe  olives  for  four  days.  (3d)  Both  good. 
(4th)  There  is  none;  the  excrement  removed  in  the  spring  and  autumn  for  manure;  the  sinks 
are  emptied  from  time  to  time.  (5th)  Well  and  spring  water;  good;  containing  some  lime. 
(6th)  No.  (7th)  In  the  plain;  calcareous;  at  8  kilometers  from  the  Guadiana;  the  marshes 
and  the  latter  produce  fevers  in  the  spring  and  autumn.  (8th)  At  1  kilometer.  (9th)  There  are 
none.  (10th)  Less.  (11th)  There  are  no  rivers  nor  streams  very  near.  (12th)  Equally.  (13th) 
By  land.  (14th)  Cordons  and  disinfectants.  (15th)  Yes.  (16th)  In  basins  and  in  the  houses. 
(17th)  38  days — ascent,  15;  apogee,  3;  descent,  20.  (18th)  The  epidemic;  yes;  in  a  few  days; 
the  mortality,  no.  (20th)  398  attacks — 178  males,  220  females.  (21st)  225  deaths — 93  males, 
132  females.  (22d)  All  in  the  lower;  the  majority  to  the  south.  (23d)  There  are  none. 
(34th)  The  poorer  classes  suffered  the  most. 

Ar-garnasilla  de  Alba,  2,783  inhabitants.— {1st  answer.)  From  the  5th  of  August  to  the 
1st  of  September.  (2d)  By  some  harvesters  from  an  infected  place.  (3d)  Both  bad.  (4th) 
There  is  none.  (5th)  Open  wells  within  the  houses  ;  the  river  Guadiana  water  for  domestic 
uses  and  irrigation.  (7th)  Situated  upon  the  Guadiana  ;  the  inhabitants  along  the  banks  use 
the  river-water ;  fevers  very  frequent.  (11th)  Situated  upon  the  Guadiana,  surrounded  by 
irrigated  lands.  (12th)  The  ward  which  suffered  was  to  the  north,  near  the  river.  (13th)  By 
land.  (14th)  Cordons  and  lazarettos,  which  were  prohibited.  (19th)  Yes.  (20th)  500 
attacks.    (21st)  105  deaths. 

Note  :  La  Solana. — A  single  case,  followed  by  death ;  lasted  for  12  hours,  without  com- 
municating the  disease  to  any  one. 

PROVINCE  OF  CACERES. 

Garganta  de  Bejar. — (1st  answer.)  From  the  28th  of  July  to  the  18th  of  September.  (2d) 
Supposed  to  be  imported  by  a  shepherd,  an  inhabitant  of  an  infected  place,  who  was  attacked 
and  died.  (3d)  Both  miserable.  (4th)  Every  public  service  wanting.  (5th)  Good  spring- 
water.  (6th)  No.  (7th)  Sandy  and  alluvial ;  no  marshes  nor  fevers.  (8th)  At  15  meters 
from  the  village.  (9th)  There  is  none.  (10th)  This  time  more.  (11th)  Upon  a  hill  and  near 
the  sources  of  the  streams.  (12th)  Equally.  (13th)  By  land.  (14th)  Hygienic  measures  of 
all  kinds.  (15th)  No.  (16th)  In  the  streams  ;  each  one  his  own.  (17th)  52  days — ascent, 
20  ;  apogee,  3  ;  descent,  28.  (ISth)  The  first  cases  coincided  with  storms,  but  not  the  apogee. 
(19th)  No.  (20th)  93  attacks— 67  males,  35  females.  (33d)  All  the  cases  in  the  lower  story. 
(23d)  There  are  none. 

PROVINCE  OF  SEVILLA. 

Badalatosa,  2,598  inhabitants. — (1st  answer.)  From  the  36th  of  July  to  the  9th of  August. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  municipality.  (5th) 
From  the  river  Genii ;  during  the  epidemic  they  used  spring-water  of  unknown  sources  which 


CHOLERA  IN  EUROPE  AND  INDIA.  oOl 

was  scanty  in  quantit3^  'bnt  of  good  quality  and  agreeable  ;  containing  lime.  (Gth)  The  river 
was  suspected.  (7tli)  Sandy  ;  the  river  Genii  surrounds  the  greater  part ;  intermittent  fevers 
common.  (8th)  By  the  side  of  the  village.  (9th)  There  are  none.  (10th)  Equally.  (11th) 
Upon  the  river  Genii;  at  a  slight  elevation  above  it.  (12th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants.  (15th)  Abuse  of  fi'uits  and  vegetables  very  frequent.  (l(3th)  Usually  in  the 
river,  but  during  the  epidemic  in  water  from  the  wells  within  the  houses.  (17th)  15  days — 
ascent,  0;  apogee,  4;  descent,  5.  (18th)  No.  (19th)  Yes.  (20th)  110  attacks — 58  males,  58 
females.  (21st)  56  deaths — 21  males,  35  females.  (22d)  In  the  lower  stories,  70;  in  the 
upper,  4G  ;  to  the  north,  100 ;  to  the  south,  IG. 

Herreras,  4,508  inliahitants. — (1st  answer.)  From  the  10th  of  August  to  the  20th  of  Sep- 
tember. (2d)  By  a  female  from  Puente  Genual.  (3d)  Fii'st,  good  ;  second,  bad.  (4th)  There 
is  none ;  cleaning  by  the  municipality.  (5th)  Good  ;  spring-water,  containing  lime.  (Gth) 
No.  (7th)  Limestone ;  intermittent  fevers  in  autumn.  (8th)  Adjoining  the  village.  (9th) 
Of  brick.  (10th)  Equally.  (11th)  Traversed  by  a  stream.  (12th)  Indistinctly.  (13th)  By 
land.  (14th)  Disinfection  and  isolation.  (15th)  Prohibited.  (IGth)  In  public  lavatories  with 
running  water  from  the  stream.  (17th)  41  days — ascent,  G;  apogee,  4;  descent,  31.  (18th) 
No.  (19th)  Yes  ;  a  month,  before.  (20th)  33  attacks — 12  males,  21  females.  (22d)  All  in  the 
lower ;  9  to  the  north  ;  5  to  the  south  ;  70  to  the  east. 

PROVINCE  OF  PALENCIA. 

Duenas,  3,843  inlidbitanfs. — (1st  answer.)  From  the  24tli  of  July  to  the  5th  of  September. 
(2d)  It  is  thought  by  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none.  (5th) 
From  the  Castilla  Canal ;  during  the  epidemic  the  use  of  fountain  water  was  advised.  (Gth) 
No.  (7th)  Clay  and  limestone  ;  there  are  marshes  and  also  fevers  in  autumn.  (8th)  Near  the 
village.  (9th)  There  are  none.  (10th)  More  this  time.  (11th)  Near  the  rivers  Carrion,  Pisuerga, 
and  the  Castilla  Canal.  (12th)  The  inhabitants  of  the  caves  were  less  attacked ;  there  were 
300.  (13tli)  By  river,  railroad,  and  highways.  (14th)  A  general  cleaning  of  the  houses  and 
streets ;  disinfectants  in  all  the  houses  of  the  attacked.  (15tli)  Yes.  (IGth)  In  the  canal. 
(17th)  44  days — ascent,  22;  apogee,  4;  descent,  18.  (18th)  Yes;  coincided  with  rains.  (19th) 
Yes.  (20th)  83G  attacks— 423  males,  413  females.  (21st)  114  deaths— 51  males,  G3  females. 
(22d)  More  in  the  lower.    (23(1)  No  cases  in  the  post  of  the  civil  guard. 

Reinosa,  3G4  inliahitants. — (1st  answer.)  From  the  27th  of  July  to  the  2Gth  of  Sej)tember. 
(2d)  By  effects  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none;  the  excrement 
deposited  in  sinks  in  the  houses  ;  no  public  cleaning.  (5th)  From  the  liver  Pisuerga ;  good. 
(Gth)  No.  (7th)  Clay ;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  There  are  none. 
(10th)  Less  this  time.  (11th)  At  a  half  kilometer  from  the  river  Pisuerga.  (12tli)  Equally. 
(13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  vegetables.  (IGth)  In  the  river.  (17th) 
62  days — ascent,  25;  apogee,  10;  descent,  27.  (ISth)  Yes;  a  little  afterwards.  (19th)  Yes. 
(20th)  127  attacks— 57  males,  70  females.  (21st)  22  deaths— 12  males,  10  females.  (22d)  40  to 
the  north  ;  30  to  the  south. 

Macjdz,  593  inhahifants. — (1st  answer.)  From  tlie  31st  of  July  to  the  7th  of  September. 
(2d)  By  persons  from  infected  places.  (3(1)  Both  ordinary.  (4th)  There  is  none;  no  one 
charged  with  the  public  cleaning.  (5th)  From  tlie  river  Pisuerga;  good.  (Gth)  No.  (7th) 
Clay ;  there  is  a  marsli ;  the  Pennela  rises  to  tlie  north  ;  fevers  in  September  and  October. 
(8th)  At  1  kilometer.  (9th)  There  are  none.  (10th)  Equally.  (11th)  To  the  north,  and  at  1 
kilometer  from  the  river  Pisuerga.  (12th)  A  third  more.  (13th)  Railways  and  highways. 
(14th)  Household  cleaning  and  disinfecti(m.  (15th)  No.  (16th)  In  the  river  Pisuerga.  (17th) 
38  days — ascent,  15;  apogee,  5;  descent,  18.  (ISth)  Yes;  on  the  following  day.  (19th)  Yes. 
(20th)  82  attacks— 39  males,  43  females.  (21st)  IG  deaths— 9  males,  7  females.'  (22d)  Lower; 
equally  to  the  north  and  south.    (23d)  There  are  none. 

ViUalohon. — (1st  answer. )  From  the  1st  of  August  to  the  1st  of  September.  (2d)  By  com- 
munication with  the  capital,  3  kilometers  distant.  (3d)  Bad.  (4th)  There  is  none  ;  cleaning 
by  the  inhabitants.  (5th)  Well-water  containing  organic  substances  and  lime.  (Gth)  No. 
(7th)  Clay;  no  marshes  nor  fevers.    (8th)  At  500  meters.    (10th)  More.    (11th)  U^jon  a 
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stream.  (12tla)  Equally.  (13tli)  Highways  and  neighboring  roads.  (l-4th)  Disinfectants. 
(15th)  Yes ;  of  vegetables.  (16th)  In  the  stream  and  river  Carrion,  which  is  located  3  kilo- 
meters distant.  (17th)  31  days.  (18th)  No.  (19th)  Yes.  (20th)  10  attacks— 3  men,  5  women, 
2  children.  (21st)  10  deaths — 3  men,  5  women,  2  children.  (22d)  All  in  the  lower  ;  2  to  the 
north;  the  rest  unknown. 

Tariego,  615  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  5th  of  September. 
(2d)  It  it  said  by  use  of  water  from  the  river  Pisuerga ;  the  first  case  had  no  communication 
with  susj)ected  persons.  (3d)  First,  good ;  second,  bad.  (4th)  Wanting.  (5th)  Used  river 
Pisuerga  water  ;  considered  bad  on  account  of  its  turbidity  ;  containing  lime  and  magnesia. 
(Gth)  Yes ;  Pisuerga  water.  (7th)  Clay  ;  no  marshes,  but  fevers  are  frequent  in  spring  and 
autumn.  (8th)  Adjoining  the  village.  (9th)  No.  (10th)  No.  (11th)  Upon  the  river  Pisu- 
erga. (12th)  The  upper  part  the  most  attacked.  (13th)  Railway  and  highway.  (14th)  Dis- 
infectants. (15tli)  Yes.  (16th)  In  the  river ;  each  family  its  'oAvn.  (17th)  32  days — ascent. 
13  ;  the  rest  in  regular  periods.  (18th)  Yes.  (19th)  Intestinal  catarrhs  frequent.  (20th)  115 
attacks.    (21st)  18  deaths — 5  males,  13  females.    (22d)  In  high  caves  and  to  the  south. 

Vestahillo,  697  inhaljitants. — (1st  answer.)  From  the  12th  of  August  to  the  21st  of  Septem- 
ber. (2d)  By  persons  from  infected  places.  (3d)  Fair.  (4th)  There  is  none ;  inhabitants 
clean.  (5th)  Spring  and  fou.ntain  water.  (6th)  No.  (7th)  Upon  a  hill  ;  no  marshes  nor  fevers. 
(8th)  At  1  kilometer.  (9th)  There  are  none,  (lOth)  Equally.  (11th)  At  1  kilometer  from 
the  stream.  (12th)  The  part  nearest  the  stream.  (13th)  Neighboring  roads.  (14th)  Disin- 
fectants. (15th)  Some  of  fruits.  (16th)  In  the  stream.  (17th)  40  days — ascent,  15  ;  apogee, 
10 ;  descent,  15.  (18th)  Yes  ;  on  the  following  day.  (19th)  Yes.  (20th)  450  attacks— 198 
males,  252  females.  (21st)  110  deaths — 32  males,  78  females.  (22d)  The  lower;  100  to  the  north; 
158  to  the  south. 

Pedraza  de  Campos,  546  inhabitants. — (1st  answer.)  From  the  13th  of  Augi;st  to  the  24th 
of  September.  (2d)  It  is  thought  by  a  person  who  escaped  from  the  lazaretto  of  Palencia. 
(3d)  Both  good.  (4th)  There  is  none;  filth  deposited  in  the  courts;  cleaning  by  the  inhabit- 
ants. (5tli)  Rain-water;  collected  in  receptacles;  also  well-water.  (Gth)  The  water  contains 
the  comma  bacillus  of  Koch;  and  there  were  good  conditions  for  its  development.  (7th)  Sandy 
and  clayey;  no  marshes  nor  fevers.  (8th)  At  200  meters.  (9tli)  There  are  none.  (10)  That  of 
1835  less.  (11th)  The  river  Carrion  at  20  kilometers  distance.  (13th)  Highways.  (14th)  Dis- 
infectants. (15th)  No.  (16th)  In  the  house.  (17th)  42  days.  (18th)  Decrease  in  the  epidemic 
coincide  with  rain.  (20th)  220  attacks — 110  males,  110  females.  (21st)  34  deaths — 17  males, 
17  females.    (22d)  Only  one  story  in  the  house. 

Castrillo  de  Oniclo,  546  inhabitants. — (1st  answer.)  From  the  13th  of  August  to  the  6tli  of 
September.  (2d)  By  persons.  (3d)  Both  bad.  (4th)  Everything  wanting.  (5th)  Bad  sjjring- 
water.  (Gth)  No.  (7th)  Granite  and  rock;  no  marshes  nor  fevers.  (8th)  within  the  village. 
(9th)  Of  iron.  (10th)  Less.  (11th)  Two  small  streams  surround  the  village.  (13th)  By  land. 
(14th)  Disinfectants.  (15th)  Yes.  (16th)  in  the  streams.  ^  (17th)  24  days — ascent,  5;  apogee, 
3;  descent,  16.  (18th)  Yes.  (19th)  No.  (20th)  230  attacks— 110  males,  120  females.  (21st) 
37  deaths — 13  males,  24  females. 

Ampudia,  1,445  inhabitants. — (1st  answer.)  From  the  25th  of  August  to  the  14th  of  Sep- 
tember. (2d)  By  persons  from  infected  places.  (3d)  The  first,  fair;  second,  good.  (4tli)  There 
is  none;  deposited  in  the  cotirt-yards  until  October,  when  it  is  carried  to  the  fields.  (5th) 
Good  spring- water.  (Gth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (Sth)  At  500  meters.  (9th) 
Of  brick.  (10th)  Less  this  time.  (11th  Traversed  by  a  stream,  which  drains  the  fountains. 
(12th)  The  part  next  the  river  most.  (13th)  Neighboring  roads.  (14th)  Disinfectants,  (loth) 
Abuse  of  fruits  and  vegetables.  (16th)  In  private  basins;  in  the  house  and  in  the  public  lavr 
atories.  •(17th)  20  days — ascent,  5;  apogee,  4;  descent,  11.  (18th)  Yes.  (19th)  Yes.  "(20th) 
89  attacks — 37  males,  52  females.  (22d)  9  per  cent,  inhabit  the  upper  stories.  (23d)  Same  in 
the  post  of  the  Civil  Guard  as  in  the  town. 

Valor ia  de  Alcor,  392  inhabitants. — (1st  answer.)  From  the  IGth  of  August  to  the  29th  of 
September.  (2d)  By  persons  from  infected  places.  (3d)  Both  good.  (4th)  There  is  none. 
(5th)  Spring- water,  containing  lime.    (Gth)  No.     (7th)  Sandy;  2  small  marshes;  no  fevers. 
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(8th)  Near.    (9th)  There  are  none.    (10th)  In  1835  more,  and  in  1855  less.    (11th)  On  a  hill.  - 
(13th)  By  land.    (14th)  Fumigations  with  aromatic  plants  and  with  sulphur  disinfectants. 
(15th)  Predominance  of  vegetables.    (16th)  In  the  streams  and  in  the  houses.    (17th)  45 
days.    (18tli)  Yes.    (19th)  Yes.    (20th)  28  attacks— 12  males,  16  females.    (21st)  9  deaths— 3  . 
males,  6  females. 

Revillade  Campos,  W-)  inhabitants. — (1st  answei-.)  From  the  21st  of  August  to  the  11th 
of  September.  (3d)  By  water  from  an  infected  place.  (3d)  First  good;  second  bad.  (4t]i) 
Everything  wanting.  (5th)  Well  and  spring;  insects  in  the  one  and  saline  substances  in  the 
other.  (6th)  The  first  cases  were  contaminated  by  infected  water.  (7th)  Silicia  and  sandy ; 
surrounded  by  marshes;  in  the  middle  of  the  village  there  is  a  pond;  fevers  in  summer.  (Stli) 
At  100  meters.  (9th)  There  is  none.  (10th)  Less  this  time.  (11th)  No.  (12th)  Equally. 
(1.3tb)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  pools  and  well-water  in  the 
houses.  (17th)  22  days— ascent,  8;  apogee,  5;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th) 
131  attacks — 55  males,  76  females.  (21st)  23  deaths — 8  males,  15  females.  (22d)  All  of  the 
houses  are  of  one  story. 

Alba  de  Cerrato,  404  inJiabitants. — (1st  answer.)  From  the  27th  of  August  to  the  4th  of 
October.  (2d)  By  a  person.  (3d)  The  first  good;  second  bad;  they  live  in  caves,  without  light 
or  ventilation.  (4th)  Nothing.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Calcareous; 
clayey;  no  marshes  nor  fevers.  (8th)  At  400  meters.  (9th)  There  is  none.  (10th)  Less. 
(11th)  At  500  meters  from  a  stream.  (12th)  The  upper  part  suffered  most.  (13th)  Neighbor- 
ing roads  and  highways.  (14th)  Disinfectants.  (15th)  Yes.  (IGth)  In  the  stream;  eacli. 
person.  (17th)  39  days — ascent  and  descent,  15;  apogee,  9.  (18th)  Yes.  (19th)  Yes.  (20th) 
30  attacks — male  majority.  (21st)  7  deaths — 3  males,  4  females.  (22d)  Almost  all  in  the 
upper. 

HU'Sillos,  4:09  inhabitants. — (1st  answer.)  From  the  31st  of  August  to  the  23d  of  Septem- 
ber. (2d)  By  persons  from  infected  places.  (3d)  The  first  fair;  second  miserable.  (4th) 
Everything  wanting.  (5th)  From  the  river;  contains  organic  substances;  clothing  is  washed 
in  it.  (6th)  No.  (7th)  Clay  and  silicious  matei'ial;  surrounded  by  marshes;  fevers  in  autumn.  ■ 
(8th)  At  600  meters.  (9th)  There  is  none.  (10th)  More  in  1854  and  1855.  (11th)  Upon  the 
river  Carrion.  (12th)  Equally.  (13th)  Railway  and  roads.  (14th)  Disinfectants.  (15th) 
Abuse  of  fruits,  vegetables,  and  salads.  (16th)  In  the  river.  (17th)  24  days.  (18th)  Yes; 
within  24  hours.  (19th)  Yes.  (20th)  70  attacks— 24  males,  46  females.  (21st)  9  deaths— 2 
males,  7  females.    (22d)  All  in  the  lower. 

Santillana,  338  inhabitants. — (1st  answer.)  From  the  8th  of  September  to  the  14th  of 
October.  (2d)  By  persons.  (3d)  Both  ordinary.  (4th)  There  is  none;  cleaning  by  the  inhabi- 
tants. (5th)  Good  spring  water.  (6th)  Yes.  (7th)  Clay;  calcareous;  there  are  marshes,  but 
no  fevers.  (8th)  Within  the  village.  (9th)  There  is  none.  (10th)  More.  (11th)  In  a  dry 
place.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  public  lavatories;,  each 
person.  (17th)  36  days — irregular  march.  (18th)  Unknown.  (19th)  Yes;  every  summer. 
(20th)  5  attacks — 2  males,  3  females.  (21st)  3  deaths — 1  male,  2  females.  (22d)  2  in  the  lower; 
3  in  the  upper.    (23d)  There  are  none. 

ViJIamediana,  987  inhabitants. — (1st  answer.)  From  the  27th  of  September  to  the  10th  of 
October.  (2d)  Contagion  suspected.  (3d)  Both  bad.  (4th)  Nothing.  (5th)  Four  springs; 
good  quality.  (6th)  No.  (7th)  No  marshes  nor  fevers.  (8th)  Within  the  village.  (9th) 
There  is  none.  (11th)  Upon  a  stream.  (12th)  Equally.  (13th)  Bad  rural  roads.  (14th)  Dis- 
infectants. (15th)  No.  (16th)  The  poor  in  the  stream  and  in  the  river  at  1  league.  (17th) 
14  days— ascent,  3;  apogee,  11.  (18th)  Yes.  (19th)  Yes.  (20th)  18  attacks— 10  males,  8 
females.  (21st)  5  deaths — 2  males,  3  females.  (22d)  The  majority  in  the  lower.  (23d)  There 
are  none. 

Grijota,  1,S00  inhabitants. — (1st  answer.)  From  the  2d  to  the  29th  of  September.  (2d)  By 
persons  from  infected  places.  (5th)  From  the  Castilla  Canal;  during  the  epidemic  some  used 
fountain  water.  (7th)  Soil  and  subsoil  arid:  little  vegetation.  (8th)  The  cemetery  within  the 
village.  (9th)  There  is  none.  (10th)  Less.  (12th)  Most  of  the  attacks  in  the  lower  part  and 
along  the  canal.    (14th)  Isolation  and  disinfection.     (17th)  27  days.    (18th)  The  epidemic 
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coincided  with  rains.  (20tli)  11  attacks.  (21st)  4  deaths.  (24th)  The  cholera  was  introduced 
by  ties  of  relation  and  friendship. 

Palencia,  14,500  inhahitants. — (1st  answer.)  From  the  14th  of  Jiily  to  the  10th  of  Septem- 
ber. (2d)  Unknown;  daily  attacks  followed  the  first  case;  afterwards  periodically.  (3d)  Both 
bad.  (4th)  Deficient  sewers;  want  of  declivity;  sinks.  (5th)  Spring  water  collected  in  res- 
ervoirs; also  from  the  river  Carrion.  (6th)  The  use  of  the  river  water  was  at  once  toxic. 
(7th)  Silicious  soil;  subsoil  clay;  great  dryness;  scarce  vegetation  at  that  season.  (9th)  Of 
brick  and  iron.  (10th)  This  time  more.  (12th)  Upon  the  left  bank  of  the  river  Carrion. 
(12th)  The  part  near  the  river  suffered  most,  and  the  first  cases  were  in  that  quarter.  (13th) 
Railway  and  roads.  (14th)  Fumigations,  hygienic  measures,  disinfection  of  the  infected 
houses,  as  also  of  the  clothing.  (15th)  Yes.  (16th)  In  the  river,  and  during  the  epidemic 
washing  was  required  to  be  down  stream  without  regard  to  the  villages  situated  along  the 
river.  (17tli)  58  days.  (18th)  The  epidemic  increased  twice  with  storms  and  rains.  (19th) 
Yes.  (20th)  145  attacks.  (21st)  95  deaths;  in  the  month  of  December  last  there  were  3  deaths 
more.  (24th)  No  village  up  stream  was  previously  invaded;  Duenas  and  Villa  Muriel  were 
attacked  after  Palencia. 

Antigiiedad,  1,006  inhabitants. — (1st  answer.)  From  the  1st  of  September  to  the  13th  of 
October.  (2d)  By  bags  of  coal  from  the  capital,  an  infected  point,  or  by  persons  who  brought 
them.  (3d)  Both  bad.  (4th)  Nothing;  the  drainage  into  the  square  and  court-yards.  (5th) 
Spring  water  containing  lime.  (7th)  Soil  calcareous  and  dry.  (9th)  There  is  none.  (14th) 
Nothing.  (17th)  43  days.  (19th)  Yes;  considerable  diarrhoea  and  colic.  (20th)  200  attacks. 
(21st)  32  deaths.  (24th)  In  the  month  of  December,  6  degrees  below  zero,  there  were  6 
attacks  to  which  a  mother  and  daughter  fell  victims  to  the  latent  germs  of  cholera. 

PROVINCE  OF  SEGOVIA, 

Domingo  Garcia,  273  inhabitants. — (1st  answer.)  From  the  6th  of  August  to  the  8th  of 
September.  (2d)  Unknown.  (3d)  Both  good.  (4th)  There  is  none;  cleaning  by  the  munici- 
pality. (5th)  Good  spring  water;  collected  in  fountains;  containing  magnesia.  (6th)  No. 
(7th)  Rocky;  no  marshes  nor  fevers,  except  a  few  in  the  sj^ring.  (8th)  At  IGO  meters.  (9th) 
Of  brick.  (10th)  Equally.  (11th)  No  river;  but  there  are  insignificant  streams.  (12th)  In 
the  center  of  the  village.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In 
private  basins  outside  of  the  houses.  (17th)  33  days — ascent,  14;  descent,  19.  (18th)  Yes. 
(19th)  Yes.  (20th)  24  attacks — 14  males,  10  females.  (21st)  16  deaths— 9  males,  7  females. 
(22d)  All  in  the  lower;  to  the  south,  10;  to  the  north,  6. 

Mozoncillo,  1,018  inhabitants. — (1st  answer.)  From  the  13th  to  the  26th  of  August.  (2d) 
Unknown;  first  case  a  very  poor  shepherd,  who  drank  after  a  heavy  storm  unhealthy  stagnant 
water,  (od)  Both  bad.  (4th)  There  are  no  sewers  nor  public  service;  inhabitants  clean. 
(5th)  Well  water  of  medium  quality.  (6th)  No;  but  the  greater  part  of  the  persons  attacked 
drank  stagnant  water  in  the  fields  like  the  shepherd.  (7th)  Clay;  damp;  near  marshes;  fevers 
excessive  the  whole  year.  (8th)  In  the  village  adjoining  the  church.  (9th)  There  is  none. 
(10th)  More.  (11th)  Between  a  river  and  stream  which  traverses  the  village.  (12th)  All  the 
cases,  except  one,  near  the  river  and  stream.  (13th)  Neighboring  roads.  (14th)  Disinfectants. 
(15)  Yes.  (16th)  In  the  river  and  the  streams.  (17th)  13  days.  (18th)  Yes.  (19th)  Yes. 
(20th)  40  attacks — 22  males,  18  females.  (21st)  7  deaths — 3  males,  4  females.  (22d)  All  in  the 
lower;  to  the  south,  27;  to  the  north,  6. 

Mata  de  Cuellar,  4:05  inhabitants. — (1st  answer.)  From  the  29th  of  Augiist  to  the  1st  of 
October.  (2d)  Unknown.  (3d)  First,  ordinary;  second,  good.  (4th)  There  is  none;  the 
cleaning  directed  by  the  board  of  health  during  tlie  epidemic.  (5th)  Supplied  from  the  river; 
during  the  cholera  used  water  from  a  spring  near  the  river.  (6tli)  No.  (7th)  Sandy;  sur- 
rounded by  ponds;  fevers  not  frequent.  (8th)  In  the  village.  (9th)  There  is  none.  (10th) 
More.  (11th)  On  the  bank  of  the  stream  at  1  kilometer  from  the  river.  (12th)  Equally. 
(13th)  Neighboring  roads  and  highways.  (14th)  Isolation  and  fumigations.  (15th)  No. 
(16th)  In  the  river  at  1  kilometer.    (17th)  34  days.    (18th)  Yes.    (19th)  Yes.    (20th)  6 
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attacks— 2  males,  4  females.  (31st)  4  deaths— 3  males,  2  females.  (22d)  All  in  the  lower;  to 
the  north,  2;  to  the  south,  2.    (24th)  It  is  thought  that  storms  brought  the  cholera. 

Calabazas,  234:  inhabitants. — (1st  answer.)  From  the  3d  to  the  28th  of  September.  (2d) 
Unknown.  (3d)  Ordinary.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5tli)  Springs; 
soft;  containing  lime  and  magnesia.  (Gth)  No.  (7th)  Granite;  calcareous;  no  marshes  nor 
frequent  fevers.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  As  in  this.  (11th)  TJiere 
is  neither  river  nor  stream.  (13th)  By  land.  (14th)  Disinfectants.  (16th)  Each  one  in  the 
public  lavatory.  (17th)  25  days — ascent,  9;  apogee,  5;  descent,  11.  (18th)  Yes.  (19th)  Yes. 
(20th)  31  attacks— 14  males,  17  females.  (31st)  13  deaths— 7  males,  5  females.  (22d)  All  in 
the  lower;  to  the  south,  20;  to  the  north,  11.    (23d)  There  are  none. 

Carbonero  el  Mayor,  1,952  inhabitants. — (1st  answer.)  From  the  5th  of  September  to  the 
15th  of  October.  (3d)  Unknown.  (3d)  First  bad;  second  miserable.  (4tli)  There  is  none ; 
no  public  cleaning  ;  the  excrement  used  for  manure.  (5th)  Spring  water  ;  some  good  ;  others 
fair.  (6th)  No.  (7th)  Clay  ;  calcareous;  no  marshes  nor  fevers.  (8tli)  At  300  meters.  (9th) 
Of  brick.  (10th)  Less.  (11th)  Between  two  rivers,  at  3  kilometers.  (13tli)  Equally.  (13th) 
Highways.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  one  of  the  rivers.  (17th)  40  days. 
(18th)  Yes.  (19th)  Yes.  (30th)  40  attacks— 2  males,  38  females.  (31st)  17  deaths— 2  males, 
15  females.    (22d)  All  in  the  lower.    (24th)  The  cholera  attributed  to  excess  of  fruits. 

Cantalejo,  1,690  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  1st  of  October. 
(3d)  Unknown.  (3d)  First  good  ;  second  miserable.  (4th)  There  is  none  ;  filth  deposited  in 
the  court-yards,  and  the  dirty  water  in  the  streets.  (5th)  Well  water.  (6tli)  Suspected  well 
water.  (7th)  Soil,  sandy  ;  subsoil,  clayey  ;  very  dry ;  streets  badly  ventilated  ;  situated  at  985 
meters  above  the  level  of  the  sea.  (9th)  There  is  none.  (10th)  No  attack  in  1834  or  1855. 
(11th)  Distant  from  the  river.  (12th)  The  lower  part  was  considerably  invaded.  (13th)  Very 
bad  roads.  (14th)  No  preventive  measiires  taken,  (loth)  Much  abuse  of  alcohol.  (16th) 
General  washing  of  clothing  in  public  lavatories,  but  in  boiled  water.  (17th)  61  days — ascent, 
36;  apogee,  8  ;  descent,  37.  (18th)  The  invasion  coincided  with  heavy  rains  ;  a  focus  occasion- 
ing various  victims  in  the  same  family  was  produced  during  the  first  days.  (20th)  243 
attacks.  (21st)  53  deaths.  (23d)  There  is  none.  (34th)  Particularly  the  weak  were  attacked  ; 
the  poor  in  bad  hygienic  circumstances. 

PROVINCE  OF  SOEIA. 

Chaorna,  322  inhabitants. — (1st  answer.)  From  the  19th  of  July  to  the  14th  of  August. 
(3d)  Unknown  ;  in  the  village  there  is  a  river  which  flows  into  the  Jalon ;  there  is  communica- 
tion between  the  village  and  infected  places.  (3d)  Both  bad.  (4tli)  There  is  none;  inhabit- 
ants clean.  (5th)  Good  spring  water.  (Gth)  No.  (7th)  Gravelly;  calcareous;  damp;  fevers 
during  the  year  when  the  stream  is  dry.  (8th)  The  first  cases  in  the  old  in  the  village; 
another  was  established  at  400  meters.  (9th)  There  is  none.  (10th)  There  were  no  others. 
(11th)  On  the  bank  of  the  stream.  (13th)  Tlie  part  next  the  river  suffered  most.  (13th) 
Railways  and  highways.  (14th)  All.  (15th)  Yes.  (16th)  In  the  stream.  (17th)  36  days — 
ascent,  9;  apogee,  4;  descent,  13.  (18th)  No;  only  fogs  from  the  Jalon,  which  was  infected. 
(19th)  No.  (30th)  34  attacks — 10  males,  24  females.  (31st)  16  deaths — 3  males,  13  .females. 
(22d)  25  in  the  upper  ;  9  in  the  lower ;  equally  to  the  north  and  south.  (24th)  Hygiene  want- 
ing. 

San  Esteban  de  Gormaz,  1,590  inhabitants. — (1st  answer.)  From  the  18th  of  August  to  the 
13th  of  September.  (3d)  It  is  thought  by  the  atmosphere.  (3d)  First  good  ;  second  ordinary. 
(4th)  There  is  none ;  cleaning  by  the  municipality.  (5th)  Very  good  ;  proceeding  from  the 
Duero.  (6th)  No.  (7th)  Sandy  ;  calacreous  ;  clayey  ;  no  marshes  nor  frequent  fevers.  (8th) 
Near  the  village.  (9th)  There  is  none.  (10th)  Deaths  equal.  (11th)  Upon  the  Duero.  (13th) 
Less;  near  the  river.  (13th)  Neighboring  roads.  (14th)  All.  (15th)  No.  (16th)  In  the  Duero. 
(17th)  About  a  month.  (18th)  No.  (19th)  Yes.  (30th)  110  attacks— 37  males,  73  females. 
(31st)  17  deaths — 3  males.  14  females.    (32d)  All  in  the  lower.    (33d)  Tliere  are  none. 

Almarail,  138  inhabifants. — (1st  answer.)  From  the  llth  of  August  to  the  3d  of  Septem- 
ber. (2d)  By  persons.  (3d)  First  bad.  (4tli)  Each  house  a  collection  of  filth,  (5th)  The 
S.  Mis.  93  30 
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river  Diiero  water  is  used ;  generally  good,  except  during  storms,  when  it  is  bad.  (6tli)  No. 
(7fcli)  Sandy ;  there  are  fevers  on  account  of  the  river,  which  surrounds  the  village,  and  which 
carries  decoraposed  organic  substances.  (8th)  In  the  village.  (10th)  The  same.  (11th)  Upon 
a  stream.  (12th)  By  two  persons.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  No.  (16th) 
In  the  river  near  the  village.  (17th)  22  days — -ascent,  11 ;  apogee,  3  ;  descent,  8.  (18th)  No. 
(19th)  Yes.    (20th)  14  attacks — 7  males,  7  females.    (21st)  8  deaths — 3  males,  5  females. 

Urtilla,  700  inhabitants. — :(lst  answer.)  From  the  20th  of  August  to  the  16th  of  September. 
(2d)  Unknown.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  no  public  cleaning. 
(5th)  Good  fountain  water.  (6th)  No.  (7th)  Clay;  no  marshes;  few  fevers.  (8th)  2;  at 
600  meters.  (9th)  There  is  none.  (10th)  Equally.  (11th)  Upon  the  stream  Margon.  (12th) 
Not  observed.  (13th)  Highways.  (14th)  Disinfectants.  (15th)  No.  (16th)  In  the  public 
lavatory  and  streams.  (17th)  27  days — ascent,  10 ;  apogee,  4 ;  descent,  13.  (18th)  No.  (19th) 
Yes.  (20th)  13  attacks — 4  males,  8  females.  (21st)  7  deaths — 3  males,  4  females.  (22d)  8 
in  the  lower ;  4  in  the  upper.    (23d)  There  are  none. 

Lama,  594  inJiahitants. — (1st  answer.)  From  the  20th  to  the  30th  of  August.  (2d)  Spon- 
taneous. (3)  Both  ordinary.  (4th)  There  is  none ;  filth  removed  by  an  inhabitant.  .  (5th) 
Sirring  water ;  good ;  hard ;  containing  lime.  (6th)  No.  (7th)  Calcareous,  clayey ;  no 
marshes  nor  fevers.  (8th)  At  80  meters.  (9th)  Of  brick.  (10th)  This  time  more.  (11th) 
At  120  meters  from  the  stream  Blanco.  (12th)  Equally.  (13th)  Highways  and  railways. 
(14th)  All  three.  (15th)  No.  (16th)  In  the  stream  and  in  the  houses.  (17th)  11  days.  (18th) 
22  days  afterwards.  (19th)  Yes.  (20th)  9  attacks — 7  males,  2  females.  (22d)  All  in  the 
upper  and  to  the  south. 

PROVINCE  OF  NAVARRA. 

Tudela,  10,086  inTiahifants. — (1st  answer.)  From  the  24th  of  July  to  the  30th  of  September, 
(2d)  It  is  thought  by  a  person.  (3d)  The  first  fair;  second  bad.  (4th)  Sewers  only  for  rain- 
water; the  inhabitants  clean.  (5th)  The  river  Ebro  water.  (6th)  No.  (7th)  Sand  and  clay; 
there  is  a  marsh  and  a  pool;  some  fevers.  (8th)  At  300  meters.  (9th)  There  is  none.  (10th) 
That  of  1834  more.  (11th)  Upon  two  streams  and  near  the  Ebro.  (12th)  The  poorest  and  the 
dirtiest  quarter  is  near  the  stream;  it  suffered  most.  (13th)  By  rail  and  highways.  ^14th) 
Lazarettos,  disinfection,  and  cleaning.  (15th)  Yes.  (16th)  In  the  neighboring  streams  from 
the  springs.  (17th)  68  days — ascent,  30;  apogee,  4;  descent,  34.  (18th)  Yes.  (19th)  Yes. 
(20th)  832  attacks— 353  males,  479  females.  (21st)  352  deaths— 136  males,  216  females.  (22d) 
Equally.  (23d)  The  quarters  of  the  cavalry,  the  hospital,  and  the  prison;  nothing  noteworthy; 
after  the  epidemic  there  was  a  case  among  the  civil  guard. 

Alio,  1,119  inhabita^its. — (1st  answer.)  From  the  17th  of  July  to  the  4th  of  Sefjtember. 
(2d)  UnknoAvn.  (3d)  Both  ordinary;  excess  of  inhabitants  in  the  houses.  (4th)  There  is 
none;  cleaning  by  the  inhabitants.  (5th)  Springs  of  unknown  origin;  the  water  conducted  by 
pipes;  good;  containing  lime.  (6th)  No.  (7th)  Sand  and  clay;  no  marshes  nor  fevers.  (8th) 
At  700  meters.  (9th)  120  meters  of  brick.  (10th)  That  of  1834  greater;  that  of  1855  short. 
(11th)  At  4  kilometers  from  the  river  Ega.  (12th)  Equally.  (13th)  By  land.  (14th)  Cordons 
and  disinfectants.  (15th)  Yes.  (16th)  In  public  lavatories;  in  the  river  and  lately  in  the 
stream.  (17th)  51  days — ascent,  18;  apogee,  3;  descent,  30.  (19th)  Yes.  (20th)  142  attacks — 
36  males,  106  females.  (21st)  41  deaths — 9  males,  32  females.  (22d)  In  the  upper;  equally  to 
the  north  and  south.    (23d)  There  are  none. 

Marchante,  1,415  inliahitants. — (1st  answer.)  From  the  28th  of  July  to  the  5th  of  Sep- 
tember. (2d)  By  persons.  (3d)  First  good;  second  very  bad.  (4th)  There  is  none;  excrement 
collected  for  the  manure  for  the  fields;  cleaning  by  the  municipality.  (5th)  Fountain  water, 
which  is  united  with  bad  spring  water;  bad  and  scarce.  (6th)  Usually  the  above  water.  (7th) 
Calcareous;  there  is  a  marsh  which  is  a  focus  for  malaria.  (8th)  At  1  kilometer.  (9th)  There 
is  none.  (10th)  The  former  less  severe.  (11th)  In  the  river  or  stream.  (13th)  Highways. 
(14th)  All.  (15th)  Yes.  (16th)  Each  inha,bitant  in  his  house.  (17th)  39  days— ascent,  17; 
apogee,  5;  descent,  17.    (18th)  No.    (19th)  No.    (20th)  471  attacks.    (21st)  99  deaths— 35  males; 
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64  females.  (32d)  Unknown.  (23d)  There  is  none.  (24tli)  Tlie  jihysician  Tjelieves  that  tlie 
pool  or  the  marsh  is  the  cause  of  all  the  disease. 

Oscoz,  957  inhabitants. — (1st  answer.)  From  the  SOth  of  July  to  the  2d  of  September.  (2d) 
Unknown,  (.jd)  Both  good,  (-itli)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  Spring- 
water;  good.  (Gth)  No.  (7th)  Granite;  ho  marshes;  fevers  unknown.  (8th)  At  800  meters. 
(9th)  There  is  none.  (10th)  More  in  the  former;  unknown  why.  (11th)  Upon  a  stream. 
(12th)  A  fifth  more  in  the  part  near  the  stream.  (13th)  By  land.  (14th)  Disinfectants. 
(15th)  No.  (16th)  In  public  lavatories.  (17th)  33  days — ascent,  IG;  aiMgee,  3;  descent,  14. 
(18th)  Yes.  (19th)  Yes.  (20th)  84  attacks— 40  males,  44  females.  (21st)  13  deaths— 8  males, 
5  females.    (22d)  All  in  the  lower;  equally  to  tiie  north  and  soiTth.    (23d)  There  are  none. 

Isa,  953  inhabitants. — (1st  answer. )  From  the  SOth  of  July,  with  a  cessation  of  two  months; 
afterwards  from  the  1st  of  October  to  the  10th  of  November.  (2d)  By  persons.  (3d)  Both 
fair.  (4th)  Everything  wanting.  (5th)  Good  spring  water.  (Gth)  No.  (7th)  Granite  and 
clay;  no  marshes  nor  fevers.  (8th)  At  400  meters.  (9th)  There  is  none.  (10th)  Almost  equal. 
(11th)  Two  of  the  invaded  wards  are  located  upon  a  stream.  (12th)  Equally.  (13th)  Neigh- 
boring roads.  (14th)  Isolation  and  disinfectants.  (15tli)  No.  (16th)  Some  in  streams;  oth- 
ers in  pools  distant  from  the  village.  (17th)  In  three  wards  the  disease  lasted:  in  the  first,  8; 
in  the  second,  20;  and  in  the  third,  15  days,  with  irregular  march.  (18th)  During  the  devel- 
opment of  the  cholera  in  October  it  snowed.  (19th)  Unknown.  (20th)  25  attacks — 13  males, 
12  females.  (21st)  10  deaths — 3  males,  7  females.  (22d)  All  in  the  lower,  and  equally  as  re- 
spects to  winds.    (23d)  There  are  none. 

Ucar,  434  inhabitants. — (1st  answer.)  From  the  3d  of  August  to  5th  of  September.  (2d) 
Unknown.  (3d)  Both  miserable.  (4th)  There  is  none ;  no  public  cleaning.  (5th)  Spring 
water;  good,  but  scarce.  (Gth)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  At  300  meters. 
(9th)  There  is  none.  (10th)  That  of  1855  greater.  (11th)  Upon  a  small  stream.  (12th) 
Equally.  (13th)  Neighboring  roads.  (14th)  Disinfectants.  (15th)  No;  only  salads.  (16th) 
In  the  public  lavatory.  (17th)  34  days — ascent,  18;  apogee,  5;  descent,  11.  (18th)  No.  (19tli) 
No.  (20th)  40  attacks — 13  men,  16  women,  11  children.  (21st)  7  deaths — 4  men,  1  woman,  2 
children.  (22d)  All  in  the  u^jper;  almost  equally  to  the  north,  south,  east  and  west.  (23d) 
There  are  none. 

Eneriz,  4:74:  inhabitants. — (1st  answer.)  From  the  3d  of  August  to  the  5th  of  September. 
(2d)  Unknown.  (3d)  First,  bad;  second,  good.  (4th)  There  is  none;  inhabitants  clean.  (5th) 
Good  spring  water  and  fair  fountain  water.  (6th)  No.  (7th)  Clay;  no  marshes  nor  fevers. 
(8th)  At  300  meters.  (9th)  There  is  none.  (10th)  That  of  1855  greater.  (11th)  Upon  a  stream 
wliich  traverses  the  village.  (12tli)  No  difference  noted.  (13th)  Neighboring  roads.  (14ih) 
Disinfectants.  (15th)  No.  (16th)  In  the  public  lavatory  and  in  the  stream.  (17th)  34  days- 
ascent,  17 ;  apogee,  3  ;  descent,  14.  (18th)  No.  (19th)  No.  (20th)  35  attacks— 10  men,  18 
women,  7  children.  (21st)  7  deaths— 1  male,  6  females.  (22d)  All  in  the  upper.  (23d)  There 
are  none. 

Mendigorria,  2,117  inhabitants.— {1st  answer.)  From  the  7th  of  August  to  the  7th  of  Sep- 
tember. (2d)  Unknown.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  cleaning  by  the 
inhabitants.  (5th)  Water  from  the  river  Arga.  (6th)  No.  (7tli)  Clay;  no  marshes  nor 
fevers;  good  climatic  conditions.  (8th)  At  500  meters.  (9t]i)  The  water  carried  from  the 
river  by  horses.  (10th)  That  of  1855  had  triple  the  number  of  attacks,  and  lasted  three  times 
as  long.  (11th)  There  are  tAvo  rivers  and  several  streams  near  the  village.  (12tli)  Lazarettos, 
and  disinfectants  on  a  large  scale.  (15th)  Yes.  (16th)  In  the  river.  (17th)  31  days— ascent, 
10;  apogee,  5;  descent,  16.  (18th)  No.  (19th)  Yes.  (20th)  290  attacks— 136  males,  154 
females.  (21st)  77  deaths— 35  males,  42  females.  (22d)  In  the  lower.  (24th)  Many  fulminant 
cases;  lasting  from  3  to  12  hours. 

Monteagudo,  1,000  inhabitants.— {1st  answer.)  From  the  7th  of  August  to  the  1st  of  Sep- 
tember. (2d)  Neither  by  persons  nor  effects.  (3d)  Both  good.  (4th)  There  is  none;  cleaning 
left  to  the  inhabitants.  (5tli)  Good  spring-water.  (Gth)  No.  (7th)  Good;  clayey  and  calca- 
reous; no  fevers.  (8th)  At  200  meters.  (9th)  Of  brick.  (10th)  That  of  1855  same  as  this; 
the  others  less.    (11th)  The  upper  part  surrounded  by  canals  and  streams.    (12th)  In  the 
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street  nearest  the  canal  tlie  mortality  was  a  third  greater.  (13th)  Highways.  (14th)  All. 
(15th)  Yes;  of  all.  (16th)  In  streams.  (17th)  26  days — ascent,  10;  apogee,  4;  descent,  12. 
(18th)  No.  (19th)  Yes.  (20th)  85  attacks— 37  males,  48  females.  (21st)  28  deaths— 7  males, 
21  females.  (22d)  5  in  the  lower;  80  in  the  upper;  equally  towards  the  winds.  (23d)  There 
are  none.    (24th)  Those  xising  good  and  bad  food  equally  attacked. 

Caparroso,  1,872  inhabitants. — (1st  answer.)  From  the  10th  of  August  to  the  3d  of  Septem- 
ber. (2d)  Imported  by  a  healthy  jjerson  from  an  infected  place;  several  cases  occurred  simul- 
taneously. (3d)  Both  very  bad;  streets  narrow  and  dirty.  (4th)  There  is  none;  each  house  is 
a  deposit  of  filth,  and  many  of  them  constitute  Noah's  ark.  (5th)  Water  from  the  river;  some 
preserve  it  in  large  earthen  jars;  others  use  well  water;  30  meters  distant  from  the  river. 
(6th)  Suspected.  (7tli)  Mountainous  land;  soil  sandy;  subsoil  clayey;  no  marshes  nor  stag- 
nant pools;  no  malarial  fevers.  (11th)  Situated  upon  the  left  margin  of  the  river  Aragon. 
(loth)  By  land.  (14th)  Cordons  and  lazarettos  before  the  epidemic;  only  hygienic  measures, 
afterwards.  (15th)  Yes.  (16th)  Washing  in  the  river.  (17th)  24  days.  (18th)  Coincided 
with  tempest  and  rain.  (19th)  Was  preceded  by  diarrheas  and  intestinal  disturbances.  (20th) 
161  attacks — 71  males,  90  females.  (21st)  21  deaths — 9  males,  12  females.  (24th)  At  the  same 
time  the  cholera  began  in  this  village  it  appeared  in  Mellida,  and  two  days  afterwards  in  Car- 
castillo;  villages  situated  up  stream. 

Estella,  6,749  inhahitants. — (1st  answer.)  From  the  19th  of  August  to  the  12th  of  October; 
8  days  passed  without  attacks,  (2d)  Unknown;  but  various  villages  up  stream  were  attacked 
previously.  (4th)  There  is  none;  the  drainage  is  removed  from  the  sinks  in  vessels  and  throAvn 
into  the  river  beyond  the  village.  (5th)  The  river  Amescua  water  is  used,  but  when  the 
cholera  appeared  in  Echavarri,  situated  upon  the  same  river,  they  used  water  from  fountains 
which  were  not  siispected.  (6th)  Yes.  (7th)  Subsoil  clay;  damp.  (9th)  There  is  none. 
(11th)  On  the  banks  of  the  river  Ega,  which  divides  the  town  into  two  parts.  (13th)  By  land. 
(14th)  Cordons,  lazarettos  before  the  epidemic  was  officially  declared,  and  afterwards  isolation, 
disinfectants  and  destruction  of  the  clothing  of  the  attacked.  (17th)  After  the  9th  of  Sejjtember, 
33  days — ascent,  15;  apogee,  3;  descent,  15.  (18th)  Apogee  coincided  with  heavy  rains. 
(20th)  119  attacks— 46  males,  73  females.  (21st)  43  deaths.  (24th)  The  first  case  did  not  give 
rise  to  the  development  of  the  epidemic,  for  more  than  8  days  of  interval  j^assed. 

Andosilla,  1,769  inhabitants. — (1st  answer.)  From  the  9th  of  August  to  the  2d  of  Septem- 
ber. (2d)  Imported  from  Falos,  an  infected  village  ;  it  was  propagated  immediately,  as  there 
were  new  cases  on  the  following  days.  (4th)  There  is  none ;  the  excrement  removed  to  the 
public  streets.  (5th)  Used  the  river  Ega  water.  (Gth)  Yes.  (7th)  Slight  limestone  and  part 
clay.  (9th)  There  is  none.  (11th)  On  the  banks  of  the  Ega.  (12th)  The  uj^per  part,  in  the 
best  condition,  suffered  most.  (14th)  Fumigations  ;  an  observation  for  3  to  5  days,  and  fumiga- 
tion during  the  night  with  sulphur.    (20th)  126  attacks.    (21st)  68  deaths. 

Beasoain  (Valle  del  Olio). — (1st  answer.)  From  the  8th  to  the  16th  of  August.  (2d)  It  is 
thought  by  a  person.  (3d)  Both  good.  (4th)  There  is  none ;  the  public  cleaning  is  good. 
(5th)  Water  from  an  adjacent  river ;  good.  (6th)  Unknown.  (7th)  Clay ;  limestone  ;  no 
marshes  nor  fevers.  (8th)  At  200  meters ;  it  serves  for  two  villages,  Beasoain  and  Eguilor ; 
the  last  village  had  no  case.  (10th)  The  former  epidemic  did  not  reach  this  town.  (11th) 
Upon  the  river  Erge  and  20  meters  above  it.  (12th)  Equally.  (13th)  By  land.  (14th)  Cor- 
dons and  disinfectants.  (15th)  No  healthy  food.  (16th)  In  the  river  after  rinsing  them 
in  the  house.  (17th)  No  observations  made.  (18th)  No.  (19th)  No.  (20th)  63  attacks— 12 
children,  44  adults,  7  aged.  (21st)  21  deaths — 7  men,  11  adult,  3  aged.  (22d)  There  were  63 
attacked  of  the  66  houses  which  the  village  contains. 

Mendavia,  2,552  inhabitants. — (1st  answer.)  From  the  10th  of  August  to  the  12th  of  Sep- 
tember. (2d)  By  a  person.  (3)  Bad.  (4th)  Everything  wanting.  (5th)  Used  the  Ebro 
water;  good.  (Gth)  No.  (7th)  Sandy;  surrounded  by  irrigated  land;  frequent  fevers  in 
spring  and  autumn.  (8th)  At  150  meters ;  there  was  another  erected  at  1  kilometer  during 
the  epidemic.  (9th)  There  is  none.  (10th)  The  former  less.  (11th)  Upon  a  river  which  rises 
in  the  mountain  at  2  kilometers  from  the  Ebro.  Canals  traverse  the  village.  (12th)  Equally. 
(13th)  Highways.    (14th)  All.    (15th)  Yes.   (16th)  In  the  rivers.   (17th)  33  days— ascent,  12 ; 
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apogee,  9;  descent,  12.  (IStli)  No.  (lOtli)  No.  ('2()t]i)  015  attacks— 2GG  males,  349  females. 
(21st)  95  deaths — 44  males,  51  females. 

Lumbier,  2,228  inJ tab ifcmfs. — (1st  answer.)  From  the  11th  of  August  to  the  19th  of  Sep. 
tember.  (2d)  Imported  by  effects.  (3d)  First  good,  second  bad.  (3d)  Only  one  street  con- 
tains a  sewer  ;  cleaning  by  the  inhabitants.  (5th)  Water  from  the  rivers  Salazar  and  Irasti. 
They  proceed  from  the  Pyrenees.  (6th)  No.  (7th)  Calcareous  soil  ;  no  marshes  nor  fevers. 
(8th)  At  40C  to  500  meters.  (9th)  There  is  none.  (10th)  More  in  the  two  former.  (11th)  At 
the  confluence  of  the  two  rivers  Salazar  and  Irasti.  (12th)  The  part  near  the  river  suffered  a 
third  more.  (13th)  Highways.  (14th)  All.  (15th)  No;  good  food.  (16th)  In  rivers.  (17th) 
40  days— ascent,  20 ;  apogee,  10;  descent,  10.  (ISth)  No.  (19th)  Yes.  (20th)  296  attacks- 
ISO  males,  16G  females.  (21st)  51  deaths — 21  males,  30  females.  (22d)  All  in  the  upjoer  ;  ma- 
jority to  the  south.    (23d)  There  are  none. 

3Iarcilla,  597  inhabitants. — (1st  answer.)  From  the  1st  to  the  19th  of  August.  (2d)  It  is 
thought  by  drinking  water  from  the  river  Aragon.  (3d)  First  good,  second  bad.  (4th)  There 
is  none ;  the  night  soil  is  emptied  into  the  court-yards  and  into  the  streets  ;  there  is  no  public 
cleaning.  (5th)  Water  from  the  river  Aragon,  and  from  a  well  which  filtrates  from  the  same. 
River  water,  good.  (Gth)  Yes  ;  by  the  river  water.  (7th)  Detritus  ;  tertiary  clay  ;  no  marshes  ; 
rare  fevers.  (8th)  At  105  meters.  (9th)  There  is  none.  (10th)  Deaths  in  1834,  37  ;  in  1855, 
30  ;  in  1885,  9.  (11th)  Surrounded  by  canals  and  streams,  and  at  one  kilometer  from  the  river 
Aragon.  (12th)  The  river  is  the  same  distance  from  the  whole  village.  (13th)  Raihvay  and 
neighboring  roads.  (14th)  All  except  cordons.  (15th)  Yes.  (IGth)  In  the  streams  near  the 
village.  (17th)  18  days— ascent,  6;  apogee,  3;  descent,  9.  (18th)  No.  (19th)  Yes.  (20th) 
35  attacks.    (21st)  9  deaths.    (22cl)  Equally. 

Tafalla,  6,040  inhabitants. — (1st  answer.)  From  the  12th  of  August  to  the  Gth  of  Septem- 
ber. (2d)  Imported  by  a  person.  (3d)  First,  good;  second,  bad.  (4th)  There  are  sewers  con- 
structed of  laid  stone  ;  they  empty  into  the  river  ;  the  municipality  cleans.  (5th)  In  the 
winter  they  use  water  from  the  river  Cidacos  ;  good  ;  in  summer  this  is  bad,  and  water  is  taken 
from  a  fountain.  (Gth)  No.  (7th)  Clay ;  no  marshes  nor  fevers.  (8th)  At  3  kilometers. 
(9th)  There  is  none.  (lOtli)  That  of  1834  Avas  short  ;  that  of  1855  gave  1,000  deaths  among 
4,000  inhabitants.  This  was  attributed  to  the  ancient  and  crowded  cemetery  within  the  toAvn. 
(11th)  By  the  river  Cadaco.  (12th)  Equally.  (13th)  Railway  and  higliAvays.  (14tli)  Isola- 
tion and  disinfectants.  (15th)  No.  (IGth)  In  the  public  lavatory  ;  usually  each  had  one  in 
his  own  house.  (17th)  26  days ;  equal  march.  (18th)  No.  (19th)  Unknown.  (20th)  16  at- 
tacks— 8  males,  8  females.  (21st)  9  deaths — 4  males,  5  feinales.  (22d)  All  in  the  iij^per  ;  3  to 
the  north,  4  to  the  south,  3  to  the  east,  6  to  the  west.  (23d)  In  the  post  of  the  civil  guard, 
there  was  no  case. 

ViUafranca,  3,086  inhabitants. — (1st  answer.)  From  the  13th  of  August  to  the  10th  of  Sep- 
tember. (2d)  By  a  person.  (3d)  Both  bad.  (4th)  There  is  none  ;  the  mtinicipality  cleans. 
(5th)  Use  of  the  water  of  the  river  Aragon  was  prohibited  during  the  ej^idemic,  when  water 
was  used  from  two  wells.  (Gth)  Yes  ;  by  washing  the  clothing  in  the  river  and  drinking  its 
water.  (7th)  Alluvial  soil  ;  irrigated  lands  surrounded  the  village  ;  there  are  fevers  in  spring 
and  autumn.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  That  of  1855  was  much 
greater.  (11th)  At  the  confluence  of  the  rivers  Arga  and  Aragon.  (12th)  It  began  in  the 
lower  part,  but  the  part  beyond  suffered  the  most.  (13th)  Highway  and  neighboring  roads. 
(14th)  All.  (15th)  Yes.  (16th)  In  the  stre  ms  and  in  fixed  places.  (17th)  From  26  to  28 
days  in  two  periods;  the  first  very  marked;  the  second  declining.  (18th)  Yes.  (19tli)  Yes. 
(20th)  140  attacks.  (21st)  45  deaths.  (22d)  Almost  all  in  the  upper  ;  equally  to  the  north 
and  south.    (23d)  There  are  none.    (24th)  Especially  attacked  pregnant  women. 

Lodosa,  2,200  inhabitants. —{1st  answer.)  From  the  17th  of  August  to  the  11th  of  Septem- 
ber. (2d)  It  is  thought  by  the  water  of  the  river  Ebro.  (3d)  The  first  fair  :  tlie  second  bad. 
(4th)  There  is  none  ;  by  the  municipality.  (5th)  Erom  the  Ebro,  considered  good.  (6th)  The 
majority  used  Ebro  water;  others  well  water.  (7th)  Near  the  Ebro;  there  are  fevers  the  whole 
year  round,  and  many  in  autumn.  (8th)  Within  the  village;  at  the  commencement  of  the 
cholera,  another  was  located  at  1,000  meters.    (9th)  There  is  none.    (10th)  That  of  1855  was 
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sliort ;  they  used  tlie  Ebro  water  ;  tliis  time  they  preferred  water  of  wells  filtrated  from  tne 
Ebro.  (11th)  At  100  meters  from  the  river.  (12th)  The  part  near  the  river  suffered  less. 
(13th)  Railways  and  neighboring  roads.  (14th)  All.  (loth)  Yes.  (16th)  The  clothing  col- 
lected in  the  houses,  and  washed  in  the  Ebro.  (17th)  24  days — ascent,  8  ;  apogee,  7;  descent, 
9.  (18th)  No  ;  the  greatest  mortality  coincided  with  heat.  (19th)  Yes.  (20th)  232  attacks — 
132  males,  100  females.  (21st)  40  deaths— 12  children,  15  aged,  13  adults.  (22d)  All  in  the 
lower.    (23d)  There  are  none. 

Mtirillo  de  Fruto,  751  inhabitants. — (1st  answer.)  From  the  18th  to  the  29th  of  August. 
(2d)  By  a  person.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  inhabitants.  (5th) 
Water  from  the  river  Aragon  ;  good.  (6th)  No.  (7th)  Clay  and  calcareous ;  much  irrigated 
land  ;  there  were  formerly  fevers  ;  there  are  few  to-day,  and  at  no  fixed  period.  (8th)  At  200 
meters.  (9th)  There  is  none.  .  (10th)  This  time  less.  (11th)  Near  the  river.  (12th)  The  part 
removed  from  the  river  suffered  most.  (13th)  Neighboring  roads.  (14th)  Cordons  and  dis- 
infectants. (15th)  Yes.  (16th)  In  the  river  Aragon.  (17th)  Official  dates,  12  days;  there 
were  cases  15  days  before.  (18th)  Not  observed.  (19th)  Yes.  (20th)  16  attacks — 6  males,  10 
females.  (21st)  3  deaths — 1  male,  2  females.  (22d)  2  in  the  lower,  the  rest  in  the  upper. 
(23d)  There  are  none. 

Fitero,  3,013  inhabitants. — (1st  answer.)  From  the  19th  of  August  to  the  28th  of  Septem- 
ber. (2d)  By  a  person.  (3d)  The  first  fair,  the  second  good.  (4th)  There  is  a  sewer  only  in 
one  street ;  the  rest  of  the  filth  deposited  in  tne  court-yards  ;  there  is  no  public  cleaning.  (5th) 
River,  spring,  and  rain-water  ;  all  bad.  (6th)  No.  (7th)  Calcareous  clay  ;  it  is  surrounded  by 
numerous  canals ;  there  are  fevers.  (8th)  At  50  meters.  (9th)  There  is  none.  (10th)  The 
former  more  severe.  (11th)  The  river  Alhama  passes  by  the  village.  (12th)  The  river  por- 
tion less  attacked.  (13th)  Highwa,ys.  (14th)  Cordons,  fumigations,  and  isolation  of  the  sus- 
pected. (15th)  Yes.  (16th)  Collected  in  the  houses  and  washed  in  the  river.  (17th)  39  days — 
ascent,  17 ;  apogee,  4 ;  descent,  18.  (18th)  No.  (19th)  Yes.  (20th)  339  attacks— 130  males, 
209  females.    (21st)  86  deaths — 33  males,  53  females.    (22d)  Equally.    (23d)  There  are  none. 

San  Adrian,  753  inhabitants. — (1st  answer.)  From  the  21st  of  August  to  the  25th  of  Novem- 
ber. (2d)  By  a  person.  (3d)  First  good,  second  bad.  (4th)  There  is  none  ;  night-soil  into  the 
court-yards ;  no  public  service.  (5th)  Water  from  the  river  Ebro  and  river  Ega,  also  well 
water  containing  filtrations  from  the  Ebro.  (6th)  No.  (7th)  Alluvial  soil,  with  pebbles ; 
there  is  a  marsh,  but  fevers  are  frequent  only  in  autumn.  (8th)  At  50  meters  from  the  houses. 
(9th)  There  is  none.  (10th)  Three  times  more  castigated  in  the  former,  whilst  the  population 
was  then  one-half  less.  (11th)  At  the  confluence  of  the  rivers  Ebro  and  Ega.  (12th)  The 
lower  part  suffered  most,  in  the  proportion  of  four  to  one.  (13th)  By  river  and  by  land. 
(14th)  Lazarettos  and  disinfectants,  (loth)  Of  fruits,  no ;  of  vegetables,  yes.  (16th)  In  the 
Ebro  and  in  a  stream  flowing  into  it.  (17th)  96  days — ascent,  8  ;  apogee,  4 ;  descent,  84.  (18th) 
No;  15  to  20  days.  (19th)  Yes;  almost  all.  (20th)  47  attacks— 26  males,  21  females.  (21st) 
11  deaths — 5  males,  6  females.  (22d)  18  to  the  north,  29  to  the  south.  (24tli)  It  was  noticed 
that  those  who  practiced  abuse  in  the  use' of  grapes  suffered  from  the  epidemic. 

Sesma,  1,371  inhabitants. — (1st  answer.)  From  the  10th  of  September  to  the  10th of  October. 
(2d)  By  a  person.  (3d)  First  bad  ;  second  good  ;  also  damp.  (4th)  There  is  none  ;  the  night- 
soil  is  removed  outside  the  village  by  the  inhabitants.  (5th)  Used  rain-water  collected  in 
tanks  ;  it  tastes  marshy  in  summer  ;  it  is  impurifia^ble.  ((ith)  No.  (7tli)  Tertiary  soil  ;  sul- 
phate of  lime,  or  gypsum.  (8th)  At  300  meters.  (10th)  In  1834  60  died;  in  1855  54  died. 
(11th)  At  7  kilometers  from  the  Ebro,  and  8  from  the  Ega.  (13th)  A  highway.  (14th)  All. 
(15th)  Prohibited.  (16th)  In  the  public  lavatories  supplied  by  a  fountain.  (17th)  31  days — 
ascent,  15  ;  apogee,  3  ;  descent,  13.  (18th)  Yes.  (19th)  Yes  ;  for  37  days  before  the  cholera, 
mucous  diarrhoea.  (20th)  100  attacks — 45  males,  55  females.  (21st)  9  deaths — 3  males,  6 
females.    (22d)  Not  observed.    (23d)  There  are  none.    (24th)  The  grapes  did  much  injury. 

Caseda,  1,634  inhabitants.—  (1st  answer.)  From  the  1st  of  September  to  the  7th  of  October. 
(2d)  By  persons.  (3d)  Good.  (4th)  There  is  none ;  filth  deposited  in  the  square  ;  no  public 
service.  (5th)  From  the  river  Aragon.  (6th)  No.  (7th)  Calcareous,  clay  soil;  no  marshes  nor 
fevers  at  any  time.   (8th)  At  325  meters.   (9th)  There  is  none.   (10th)  The  former  greater.  (11th) 
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Upon  the  river  Aragon.  (13t]i)  Equally.  (13th)  Highway  and  neighboring  roads.  (14th)  All. 
(15th)  Yes.  (IGtli)  In  the  river,  and  each  family  in  its  own  house.  (17th)  30  days — ascent, 
14;  apogee,  5;  descent,  17.  (18th)  Yes;  the  cholera  began  three  days  afterwards.  (19th)  Yes. 
(20th)  251  attacks — 95  males,  150  females.  (21st)  51  deaths — children,  7  ;  adults,  33;  aged,  11. 
(22d)  All  in  the  lower  ;  equally  to  the  north  and  south.    (23d)  There  are  none. 

Oracain  Voile  de  Olaibar,  757  inhabitants. — (1st  answer.)  From  the  4th  to  the  Sth  of  Sep- 
tember. (2d)  Unknown.  (3d)  All  good.  (4th)  There  is  none.  Filth  is  used  for  manure.  (Sth) 
Neighboring  fountain;  good.  (Gth)  No.  (7th)  Rocky;  no  marshes  nor  fevers,  but  there  are 
pools  and  pestilences.  (Sth)  At  10  meters  the  old,  and  at  50  the  new.  (9th)  There  is  none. 
(10th)  No  former  ejiidemic.  (11th)  No.  (13th)  A  neighboring  road  and  highways.  (14th)  Dis- 
infectants. (15th)  No.  (17th)  5  days.  (19th)  Yes.  (20th)  3  attacks— 2  males,  1  female.  (21st) 
2  deaths — 1  male,l  female.    (22d)  In  the  lower  and  to  the  south.    (23d)  There  are  none. 

PROVINCE  OF  GUIPUZCOA. 

Iriin,  7,040  inhabitants. — (1st  answer.)  From  the  11th  of  August  to  the  17th  of  October. 
(2d)  By  persons  from  infected  places.  (3d)  First,  good;  second,  bad.  (4th)  There  is  a  system 
of  sewers  which  empties  into  the  river  Bidassoa  ;  cleaning  by  the  municipality,  (oth)  Spring; 
good;  containing  lime  and  magnesia;  besides  from  small  sjjrings,  of  Avhich  a  few  of  the 
inhabitants  make  use.  (Oth)  Yes.  (7th)  Clay  in  general;  some  marshes  around  the  opening  of 
the  sewei's  into  the  Bidassoa;  intermittent  frequent.  (Sth)  At  1  kilometer  to  the  north.  (9tli) 
Iron  pipes.  (10th)  This  time  less.  (11th)  On  the  left  bank  of  the  river  Bidassoa,  where  several 
streams  which  traverse  the  town  flow  into  it.  (12th)  The  part  near  the  river  was  the  only  portion 
attacked.  (13th)  Railroads  and  highways,  particularly  that  leading  to  Belcovia,  a  point 
which  was  previously  infected.  (14th)  Disinfectants,  medical  inspection,  and  every  hygienic 
measure.  (15th)  No;  sale  of  fruits  proceeding  from  infected  places  prohibited.  (lOth)  In 
public  lavatories  and  in  the  streauis ;  the  clothing  is  washed  outside  the  houses.  (17th)  08 
days — ascent,  29;  apogee,  7;  descent,  32.  (18th)  The  maximum  of  the  epidemic  coincided  with 
heavy  rains.  (19th)  Yes.  (20th)  199  attacks— 94  males,  105  females.  (21st)  101  deaths— 43 
males,  58  females.  (22d)  In  the  ground  floor,  35;  in  the  first,  118;  in  the  second,  33;  in  the 
third,  13.  To  the  north,  73;  to  the  south,  12G.  (23d)  No  case  in  the  prisons.  (24th)  Diie  to 
the  scrupulous  hygiene  and  to  tlie  carefulness  in  handling  the  effects  of  cholera  patients. 

Andoain,  2,418  inhabitants. — (1st  answer.)  From  the  12th  to  the  25th  of  October.  (2d)  It 
is  suspected  by  a  person  from  an  infected  place  who  died.  There  was  no  connection  between 
the  water  in  which  the  clothes  are  washed  and  the  conduits  for  the  drinking  water.  (3d) 
Both  bad.  (4th)  Everything  wanting;  everything  goes  to  the  court-yards,  destined  for 
manure.  (5th)  Spring;  good;  agreeable.  (Gth)  Yes.  (7th)  Clay;  no  marshes  nor  intermit- 
tents.  (Sth)  At  250  meters,  completely  separated  from  the  village.  (9th)  Of  brick,  in  bad 
condition.  (10th)  This  time  less.  (11th)  At  the  confluence  of  the  two  rivers,  the  Lesaran 
and  the  Arumea.  (12th)  The  part  next  the  Arumea  suffered  the  most.  (13tli)  Railway  and 
highway.  (14th)  Fumigations  of  baggage  and  merchandise  ;  no  cordons.  (15th)  ConsumiDtion 
of  fruits  of  the  country.  (10th)  In  the  river  and  in  the  houses.  (17th)  13  days — ascent,  4;  apogee, 
4 ;  descent,  5.  (18th)  First  attack  coincided  with  rains.  (19th)  Yes.  (20th)  49  attacks — 2G 
males,  23  females.  (21st)  28  deaths — 10  males,  18  females.  (22d)  The  upper  stories  were  those 
inhabited. 

Note. — In  different  houses  in  the  neighborhood  of  San  Sebastian  there  were  20  cases, 
which  observed  the  following  course  : 

First  case  on  the  3d  of  July,  proceeding  from  Madrid.  The  second  case  on  the  7th  of  July — 
a  Sister  of  Charity,  infected  by  the  former.  Third  case  on  the  15th  of  July,  proceeding  from 
Zaragoza.  The  fourth  case,  proceeding  from  Todelo,  on  the  Oth  of  August,  died.  The  fifth 
case,  on  the  9th  of  Aiigust;  two  cases,  father  and  son,  who  died.  The  sixth  case,  the  wife  of 
the  first,  following  various  cases  at  different  intervals  up  to  the  15th  of  October. 

Besides  the  houses  in  the  neighborhood  of  San  Sebastian,  cholera  also  ajjpeared  in  Hernani, 
occasioning  only  two  victims,  thanks  to  the  hygienic  measures,  to  the  good  drinking  water, 
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and  sufficient  declivity  of  the  site  of  tlie  town  for  the  prevention  of  the  collection  of  water  in 
pools. 

In  Fuenterrabia  four  cases  also  occurred,  from  the  26th  of  August  to  the  23d  of  September, 
which  terminated  fatally  without  giving  rise  to  further  propagation.  What  is  this  circum- 
stance due  to  ?    It  is  unknown. 

PROVINCE  OF  JAEN. 

Real  de  Becerro,  2,384  inhabitants. — (1st  answer.)  From  the  8th  of  July  to  the  7th  of 
August.  (2d)  By  persons.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  inhabitants 
remove  the  filth  for  manure;  no  public  service.  (5th)  Good  spring  water  collected  in  a  recep- 
tacle. (Gth)  It  is  suspected,  yes,  by  having  used  water  from  the  Guadalquivir.  (7th)  Clay; 
no  marshes,  but  fevers  in  autumn  in  the  houses  in  the  country.  (8th)  At  1  kilometer.  (9th) 
Of  iron  for  a  short  course.  (10th)  1  case  in  1834;  in  1855,  3;  this  attributed  to  want  of  com- 
munication. (11th)  There  is  no  river.  (13th)  Disinfectants.  (15th)  Yes.  (16th)  In  the 
public  lavatory  beyond  the  village.  (17th)  30  days — ascent,  10;  apogee,  3;  descent,  17.  (18th) 
No.  (19th)  Yes.  (20th)  94  attacks— 54  males,  40  females.  (21st)  51  deaths— 5  children.  34 
adults,  12  aged.  (22d)  All  in  the  lower;  equally  as  respects  winds.  (23d)  There  are  none. 
(24th)  The  great  disproportion  between  the  well-to-do  and  the  poor.  The  e|)idemic  is  attrib- 
uted to  the  water  of  the  river  Guadalquivir. 

Jimena,  1,134  inhabitants. — (1st  answer.)  From  the  13th  of  July  to  the  Gth  of  August. 
(2d)  By  persons.  (3d)  Both  bad.  (4th)  There  are  sewers  empty  in  the  lower  part  of  the 
town,  (otii)  Very  good  spring  water.  (Gth)  No.  (7th)  Cretaceous  and  clay;  no  marshes 
nor  fevers.  (8th)  At  500  meters.  (9th)  Of  brick  and  iron.  (10th)  More  this  time.  (11th) 
At  4  kilometers  from  the  river  Garciez  ami  10  kilometers  from  the  Guadalquivir.  (11th) 
In  the  upper  part  there  were  more  cases.  (13th)  By  land.  (14th)  All.  (loth)  Yes.  (16th) 
In  public  lavatories  and  in  running  water.  (17th)  25  days — ascent,  8;  apogee,  8;  descent,  9. 
(18th)  No.  (19th)  No.  (20th)  18  attacks— 5  males,  13  females.  (21st)  12  deaths.  (22d)  All 
in  the  lower;  equally  as  respects  winds.  (23d)  There  are  none.  (24th)  Hygiene  exacted  as  a 
preventive. 

Ibros,  1,000  inhabitants. — (1st  answer.)  From  the  17th  of  July  to  the  27th  of  August. 
(2d)  By  a  harvester  from  Cuenca  del  Guadalquivir,  which  was  infected.  (3d)  First 
good;  second  bad.  (4th)  Main  sewers;  cleaning  by  the  inhabitants.  (5th)  Spring  water;  very 
good,  containing  magnesia.  (6th)  No.  (7th)  Granite;  no  marshes  nor  fevers.  (8th)  At  700 
meters.  ■  (9th)  Of  brick.  (10th)  More  in  the  former.  (11th)  Near  two  streams;  the  river  is 
at  2  leagues.  (12th)  Equally.  (13th)  By  land.  (14th)  All.  (15th)  Yes.  (16th)  In  public 
lavatories;  washing  given  out.  (17th)  40  days;  irregular  march.  (IStli)  No.  (19th)  No. 
(20th)  57  attacks— 30  males,  27  females.  (21st)  27  deaths— 13  males,  14  females.  (22d)  All 
in  the  lower;  15  to  the  north,  12  to  the  south.    (23d)  There  are  none. 

Villaneuva  del  Arzobispo,  5,305  inhabitants. — (1st  answer.)  From  the  21st  of  July  to  the 
22d  of  August.  (2d)  Suspected  by  persons.  (3d)  Both  bad.  (4th)  Two  small  covered  streams 
serve  as 'sewers;  no  public  service.  (7th)  Clay;  pools  and  ponds  in  the  streets;  malarial 
fever  frequent.  (8th)  At  500  meters.  (9th)  Of  iron.  (10th)  Much  more  formerly.  (11th) 
Upon  two  streams.  (12th)  More  cases  in  the  part  along  the  sewers,  containing  filth.  (13th) 
By  land.  (14tli)  All  the  Government  permitted.  (15th)  Yes.  (16th)  In  streams.  (17th) 
32  days;  irregular  march.  (18th)  Yes.  (19th)  Yes.  (20th)  19  attacks — 7  men,  9  women,  3 
children.  (21st)  9  deaths — 3  men,  5  women,  1  child.  (22d)  The  majority  in  the  lower,  and 
equally  as  respects  winds.    (23d)  There  are  none. 

Sabiote,  3,914  inhabitants. — (1st  answer.)  From  the  25th  of  July  to  the  20t]i  of  September. 
(2d)  By  persons.  (3d)  First,  good ;  second,  bad.  (4th)  There  is  none ;  the  night-soil  is  car- 
ried 500  meters  distant  by  the  municipality.  (5th)  Good  spring  water,  containing  carbonates 
of  lime.  (6th)  The  first  cases  were  in  houses  where  there  were  wells  with  bad  water.  The  use  of 
this  water  was  prohibited.  (7th)  Good,  sandy;  no  marshes;  fevers  in  autumn.  (8th)  At  400 
meters.  (10th)  That  of  1855  less.  (11th)  Streams  and  river  at  3  kilometers.  (12th)  Majority 
in  the  houses  to  the  west.    (13th)  Neighboring  road.    (14th)  All.    (15th)  Prohibited.  (16th) 
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In  the  gutters,  which  are  the  public  lavatories.  (17th)  57  days  ;  19  days  each  period.  (18th) 
Yes.  (l!)th)  Yes.  (20th)  308  attacks— 83  males,  125  females.  (21st)  89  deaths— 7  children, 
29  adiilts,  53  aged.  (22d)  119  in  the  upper  and  89  in  the  lower;  equally  as  respects  winds. 
(23d)  There  are  none.    (2-l:th)  There  was  a  focus  of  infection  near  a  pool  of  stagnant  water. 

Jaen,  2i,392  inhabitants. — (1st  answer.)  From  the  1st  of  September  to  the  24:th  of  October. 
(2d)  By  a  person  from  Grenada,  infecting  three  children  ;  the  person  importing  the  disease 
recovered.  (3d)  Both  bad.  (-Ith)  A  short  system  of  sewerage  in  bad  condition,  the  sewage 
being  conducted  to  pools  outside  of  the  walls  for  the  purpose  of  manure  ;  the  poor  inliabitants 
possess  sinks  in  their  houses  and  also  use  the  court-yards  for  the  deposit  of  excrement  and 
hoiise-filth,  with  that  of  the  beasts,  for  manure  ;  puljlic  cleaning  by  the  municipality,  but 
badly  performed.  (5th)  Spring  water;  very  good.  (Gth)  It  is  suspected  that  there  was  com- 
munication between  the  water-pipe  and  a  sewer.  (7th)  Calcareous  soil,  tertiary  formation ; 
on  the  side  of  a  mountain  called  Cerro  del  Castillo  ;  intermittents  are  not  frequent.  (8th)  At 
1  kilometer  from  the  town.  (9th)  Leaden  pipes  ;  in  some  places  across  the  sewers.  (10th)  This 
time  much  more.  (11th)  On  the  bank  of  the  river  Jaen.  (12tli)  The  lower  and  dirtier  part 
suffered  most.  (13th)  Railroad  and  highways.  (14th)  Disinfectants  and  cleaning  of  the 
houses  of  the  attacked ;  nothing  before.  (15th)  In  public  lavatories  ;  the  clothing  was  pre- 
viously disinfected  with  a  solution  of  bichloride  of  mercury,  after  the  contagious  property  of 
the  clothing  had  first  shown  itself  by  obtaining  various  victims.  (lOtli)  Yes.  (17th)  54 
dtiys  ascent,  12  ;  apogee,  8  ;  descent,  34.  (18tli)  Yes.  (19th)  Did  not  coincide  with  a  storm, 
but  with  great  heat.  (20th)  1,202  attacks.  (21st)  579  deaths.  (2.3d)  In  a  monastery  more 
than  half  died.  (24th)  The  majoi-ity  of  deaths  occurred  in  women  sick  with  chronic  diseases, 
particularly  intestinal  troubles. 

Ubeda,  8,149  inhabitants. — (1st  answer.)  From  the  7th  of  July  to  the  14th  of  October. 
(2d)  By  a  harvester  from  a  barrier  along  the  river,  to  which  the  disease  Avas  imported  from 
Sontotorae  by  another  harvester.  (3d)  Both  bad.  (4th)  Short,  and  in  a  bad  condition;  from 
a  want  of  water  the  filth  collects  in  pools  ;  the  majority  of  houses  contain  sinks.  (5tli)  Scarce; 
spring  water  ;  the  fountains  arise  by  filtrations  ;  well-water  for  domestic  purposes.  (IGth)  It 
is  suspected  that  filtrations  from  the  sinks  Qontaminated  the  drinking  water.  (7th)  Situated 
upon  a  sand-bank  quite  elevated;  no  marshes;  only  agricultural  laborers  suffer  intermittent 
fevers  in  autumn.  (8th)  About  2  kilometers  distant  from  the  village.  (9th)  Subterranean 
aqueducts  of  earth  and  brick  pipes.  (10th)  This  time  less  than  in  1855,  when  there  died  1,200 
in  a  population  of  14,000.  (11th)  At  the  confluence  of  the  Guadalquivir  and  the  Guadalimar. 
(12th)  The  part  along  the  river  suffered  most.  (13th)  Land  and  rail.  (14th)  Medical  inspec- 
tion, fumigations ;  both  incomplete.  (15th)  Generally  in  the  houses,  but  there  are  some 
public  lavatories  ;  the  latter  were  closely  watched  during  the  epidemic.  (16tli)  Yes.  (17th) 
98  days — ascent,  39 ;  apogee,  5 ;  descent,  54.  (18th)  Yes.  (19th)  Not  Avith  the  storm,  but 
with  great  heat  and  clouds.  (20th)  341  attacks.  (21st)  197  deaths.  (2.3d)  Not  attacked  in  the 
prison,  notwithstanding  the  crowding.  (24th)  The  majority  of  the  victims  were  old  men  and 
women. 

PROVINCE  OF  GRANADA. 

Granada,  72,417  inliabitants. — (1st  answer. )  From  the  13th  of  July  to  the  27th  of  September. 
(2d)  Imported  by  liarvesters  from  Murcia.  (3d)  Both  very  bad.  (4th)  Only  half  of  the  town 
is  sewered;  imperfectly.  The  sewers  discharge  their  water  partly  into  the  Genii  and  partly 
for  irrigation  of  the  sui'rounding  fields.  The  rest  of  the  city  has  not  even  this  poor  system  of 
sewerage;  it  uses  fixed  sinks  in  the  houses;  night-soil  is  thrown  into  the  court-yards  and  into  the 
streets,  (oth)  From  the  rivers  Darro  and  the  Genii ;  containing  lime;  good.  (6th)  Justifiably 
suspected.  (7th)  Calcareous  and  damp;  abundant  vegetation.  (9th)  The  conduits  are  defective, 
open  tubes,  and  in  some  places  the  water  mingles  with  that  of  the  sewers.  (12th)  The  part 
containing  no  sewers  suffered  the  most,  likewise  the  inhabitants  outside  of  the  town  on  the 
land  which  was  irrigated  by  sewage  water.  (13th)  By  land  and  rail.  (14th)  Cordons  and 
lazarettos  for  travelers  and  merchandise  from  infected  places,  as  also  from  places  not  infected; 
observation  from  four  to  five  days;  great  abandonment  during  the  period  of  ascent.  (Chemical 
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and  microscopical  analysis  of  the  waters  was  practiced,  as  also  domiciliary  visits,  inspection  of 
the  prisons,  asylums,  and  other  public  establishments;  observation  of  the  merchants.  During 
the  epidemic  the  houses  and  clothing  of  the  attacked  were  disinfected;  the  clothing  was  washed 
outside  of  the  town,  and  for  the  destruction  of  the  living  germs  there  were  fires  in  the  streets.) 
(loth)  Yes.  (IGth)  In  the  canals.  (17th)  7(3  days — ascent,  27;  apogee,  9;  descent,  40.  (18th) 
Yes;  with  a  storm.  (19th)  Yes.  (20th)  7,014  attacks.  (21st)  3,254  deaths.  (24th)  The 
villages  located  up-stream,  using  the  same  river  water,  were  not  attacked  by  the  cholera; 
those  which  were  were  invaded  subsequently  to  the  capital. 

La  Zi'ibia,  3,037  inhabitants. — (1st  answer. )  From  the  29tli  of  July  to  the  15th  of  September. 
(2d)  By  persons  from  infected  places.  (4th)  There  is  none;  the  filth  goes  to  the  court-yards. 
(5th)  Very  abundant;  potable  water;  used  for  irrigation  from  the  river  Monaclid.  (6th)  No. 
(7th)  Clay;  porous  soil,  ordinary  dampness;  abundant  vegetation.  (9th)  Of  brick;  hermetic- 
ally closed  in  anticipation  of  the  danger.  (12tli)  The  part  nearest  the  streams  suffered  the 
most.  (14th)  Fumigation  of  houses  and  burning  of  ropes.  (IGth)  In  the  streams  which 
traverse  the  village.  (18th)  Yes;  with  a  storm.  (19th)  Yes.  (20th)  447  attacks — 286  males, 
161  females.    (21st)  283  deaths — 164  males,  119  females. 

Padul,  3,651  inhabitants. — (1st  answer.)  From  the  16th  of  July  to  the  24th  of  September. 
(2d)  By  a  youth  of  19  years  from  an  infected  place.  (3d)  Both  bad.  (4th)  There  is  none;  the 
houses  have  no  sewerage.  (5th)  Spring  water,  within  and  without  the  village.  There  is  also 
an  open  canal  conducting  water  from  the  Sierra  Nevada;  during  the  epidemic  the  spring  water 
was  used.  (6th)  Yes;  for  among  those  who  drank  the  water  from  the  canal  in  which  the 
clothing  of  cholera  patients  was  washed  there  was  great  suffering.  (7th)  It  is  located  upon  a 
hill;  a  spur  of  the  Sierra  Nevada,  and  washed  by  large  streams  of  water.  During  the 
epidemic  there  were  intermittent  fevers.  (8th)  At  the  side  of  the  village.  (9th)  There  is 
none.  (12th)  The  sections  which  suffered  most  were  of  the  poorer  classes;  the  portion  adjoin- 
ing the  cemetery  had  scarcely  any  cases.  (13th)  By  land.  (IGth)  During  the  epidemic,  in  the 
cauals.  (17th)  70  days — ascent,  29;  apogee,  7;  descent,  34.  (18th)  Yes.  (21st)  263  deaths — 
117  males,  146  females. 

Gor,  3,027  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  3d  of  September. 
(2d)  Imported  by  laborers  from  an  infected  place.  (4th)  There  is  none;  everything  into  the  dirty 
streets.  (5th)  Spring  water.  (12th)  The  poor  quarters  suffered  most.  (13th)  By  land.  (14th) 
Disinfection  of  the  houses  where  the  attacks  occurred.  (17th)  37  days.  (20th)  372  attacks. 
(21st)  122  deaths. 

Cdstaras,  1,633  inhabitants. — (1st  answer.)  From  the  3d  of  August  to  the  27th  of  Sep- 
tember. (2d)  Imported  by  a  person  from  Gi'annda.  (3d)  Little  hygiene.  (4th)  There  is  none. 
(5th)  Excellent  spring  water.  (7th)  Broken  surface;  soil  consists  of  volcanic  rocks;  tertiary 
clay.  (13th)  By  land.  (14th)  Lazarettos  and  quarantines.  (17th)  55  days.  (18th)  After  a 
rain  the  cholera  revived.  (20th)  22  attacks.  (21st)  12  deaths.  (24tli)  All  of  the  epidemics 
have  been  benign. 

Gc'ibia  la  Grande,  2,768  inhabitants. — (1st  answer.)  From  the  28th  of  July  to  the  18th  of 
September.  (2d)  By  an  individual  from  Granada  where  the  epidemic  existed.  (3d)  Good. 
(4th)  There  is  none.  (5th)  Open  canals,  which  conduct  the  water  from  the  Sierra  Nevada, 
originating  from  the  melting  of  snow.  (7th)  Good  conditions.  (10th)  Have  always  been 
attacked.  (12th)  The  poor  qtiarters  and  the  most  damp,  suffered  the  most.  (13th)  By  land. 
(14th)  On  account  of  prohibition  by  the  government  there  were  no  cordons  and  lazarettos; 
nothing  else.  (16th)  Clothing  washed  in  the  river  Genii,  which  passes  by  Granada,  which  was 
infected.    (17th)  52  days.    (20th)  303  attacks.    (21st)  193  deaths. 

Salobrena,  3,951  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  21st  of  Sep- 
tember. (2d)  Supposed  to  be  imported  fi-om  Motril.  (3d)  Both  very  bad.  (4th)  There  is 
none;  filth  within  the  special  deposits  and  within  the  court-yards  in  the  town.  (5th)  Con- 
sidered good;  containing  lime  and  magnesia.  (6th)  Ten.  (7th)  Upon  a  calcareous  rock  with 
clay  soil;  intermittent  fevers  frequent.  (8th)  Within  the  village;  prohibited  iise  of  it  diiring 
the  epidemic.  (9th)  There  is  none.  (10th)  This  time  more  than  former.  (11th)  At  half  a 
kilometer  there  is  a  dry  stream,  and  at  2  kilometers  the  river  Guadalfeo.    (12th)  Double  the 
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part  near  the  river.  (13tli)  By  land.  (14th)  Disinfectants,  (loth)  Yes.  (16th)  Outside  of 
tlie  houses,  in  the  streams  and  fountains.  (17th)  days — ascent,  24;  apogee,  7;  descent,  31. 
(18th)  The  increase  of  the  eiDideraic  coincided  with  a  storm,  (19th)  Yes.  (20th)  263  attacks— 
110  males,  147  females.  (21st)  100  deaths — 47  males,  59  females.  (22d)  All  are  lower  stories. 
(23d)  No  case  in  the  garrisons.  (24th)  The  greatest  number  of  victims  among  persf)ns  in  bad 
hygienic  condition. 

Benamanrel,  3,421  inhabitants. — (1st  answer.)  From  the  8th  of  July  to  the  29th  of  August. 
(2d)  Imported  by  persons.  (3d)  Both  bad.  (4th)  There  is  none;  the  municipality  cleans, 
(oth)  River  water;  containing  magnesia.  (6th)  No.  (7th)  Upon  a  calcareous  rock,  with  clay 
soil;  intermittent  fevers  frequent.  (8th)  At  1,000  meters.  (9th)  There  is  none.  (10th)  This 
time  more  than  in  1855.  (11th)  Situated  upon  a  river.  (12th)  Equally.  (13th)  By  land. 
(14th)  Cordons  and  disinfectants,  (loth)  Abuse  of  vegetables,  cantaloupes,  and  watermelons. 
(16th)  Outside  of  the  houses  in  the  rivers.  (17th)  53  days — ascent,  18;  apogee,  8;  descent,  27. 
.  (18th)  No.  (19th)  Yes.  (20th)  148  attacks— 73  males,  75  females.  (21st)  85  deaths— 46  males, 
39  females.    (22d)  General.    (23d)  There  are  none. 

Lachar.  738  inliah Hants. — (1st  answer.)  From  the  9th  of  July  to  the  23d  of  August.  (2d) 
Imported.  (3d)  Very  bad.  (4th)  There  is  none;  the  houses  are  deposits  of  filth.  (5th)  Un- 
pleasant; pi'oceeding  from  the  Genii ;  muddy.  (6th)  The  clothing  of  the  cholera  patients  was 
washed  in  the  river.  (7th)  Frequent  intermittents;  sandy.  (8th)  At  82  meters.  (9th)  Of 
In-ick.  (10th)  This  time  more.  (11th)  At  150  meters  from  the  river  Gemil.  (12th)  Equally. 
(13th)  By  land.  (14th)  Cordons  lasting  nine  days.  (15th)  Abuse  of  fruits.  (16th)  In  the 
river.  (17th)  45  days — ascent,  11;  apogee,  4;  descent,  30.  (18th)  Intense  heat.  (19tli)  Yes. 
(20th)  90  attacks — 47  males,  43  females.  (21st)  46  deaths — 25  males,  21  females.  (22d)  Generally 
in  the  lower.  (23d)  In  the  post  of  the  civil  guard,  2  attacks  and  1  death.  (24th)  The  official 
physician  died. 

Loja,  18,249  inhabitants.- — (1st  answer.)  From  the  19th  of  July  to  the  19th  of  Sej^tember. 
(2d)  Imported  by  persons.  (3d)  Good.  (4th)  Drains  in  charge  of  the  municipality.  (5th) 
Good  fountain  water.  (6th)  The  choleraic  focus  was  due  to  the  discharge  of  the  sewage  from  the 
houses  in  which  there  were  cholera  patients.  (7th)  Upon  granite  and  clay;  occasionally  lime- 
stone; no  intermittent  fevers.  (8th)  At  2-J  kilometers  to  the  east,  in  good  condition.  (9th)  Of 
brick.  (10th)  This  time  less  than  others  on  account  of  better  hygiene.  (11th)  Upon  both 
banks  of  the  river  Genii.  (12th)  Part  next  to  the  river,  little  more  attacked.  (13th)  By  land. 
(14th)  Lazarettos  and  disinfectants.  (15th)  Prohibited  during  the  epidemic.  (10th)  In  pub- 
lic lavatories.  (17th)  63  days — ascent,  28;  apogee,  6;  descent,  29.  (18th)  No.  (19th)  No. 
(20th)  125  attacks — 45  males,  80  fe:nales.  (21st)  81  deaths — 28  males,  53  females.  (22d)  Gen- 
erally in  the  lower.  (23d)  One  attack  in  the  i:)rison.  (24th)  Upon  rocks;  good  water,  and  hygi- 
enic measures. 

Illora,  8,080  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  11th  of  September. 
(2d)  Imported  by  persons.  (3d)  Good.  (4tli)  There  is  none;  the  excrement  into  the  court- 
yards and  into  special  recej)tacles  within  the  village.  (5th)  Good.  (6th)  No.  (7th)  Upon 
granite  and  clay;  no  intermittent  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th) 
This  time  less  than  in  1834.  (11th)  In  part  upon  the  stream  Baganchas,  which  is  usually  with- 
out a  cvirrent.  (12tli)  Unknown.  (13th)  By  land.  (14th)  Lazarettos  and  disinfectants.  (15th) 
Prohibited  during  the  epidemic.  (lOtli)  Public  lavatories.  (17th)  50  days — ascent,  21;  apogee. 
G;  descent,  23.  (18th)  No.  (19th)  Yes.  (20th)  202  attacks— 98  males,  104  females.  (21st) 
85  deaths— 37  males,  48  females.  (22d)  Equally.  (23d)  No  case  in  the  post  of  the  civil 
guard.    (24th)  Greatest  number  of  victims  among  persons  in  bad  hygienic  conditions. 

Cha.uchina,  2,403  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  23d  of  August. 
(2d)  Imported.  (3d)  Both  bad.  (4th)  There  is  none;  filth  in  the  court-yards  and  in  special 
receptacles  within  the  town.  (5th)  Considered  good;  containing  magnesia.  (Oth)  No.  (7th) 
Intermittent  fevers  frequent;  upon  a  granite,  clay  soil,  surrounded  by  canals.  (8th)  At  1,500 
meters.  (9th)  Of  brick.  (10th)  This  time  less.  (11th)  Surrounded  by  canals.  (12th) 
Equally.  (13th)  By  land.  (14th)  Lazarettos  and  disinfectants.  (15th)  Abuse  of  fruits. 
(16th)  In  the  house,  and  during  the  epidemic  in  special  basins.    (17th)  32  days — ascent,  15; 
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apogee,  3;  descent.  14.  (18th)  Storms  and  rains  2  or  3  days  before  the  attacks.  (19th)  Yes. 
(20th)  137  attacks— 60  males,  77  females.  (21st)  110  deaths— 53  males,  57  females.  (22d) 
Generally  in  the  lower.  (23d)  There  are  none.  (24th)  Choleraic  symptoms  associated  with 
those  of  malaria. 

Motril,  16,665  inhahitanis. — (1st  answer.)  From  the  22d  of  July  to  the  21st  of  Sej^tember. 
(2d)  Imported  by  persons  and  donkey  loads.  (3d)  First  good,  second  bad.  (4th)  There  is 
none;  there  are  sinks  which  are  cleaned  at  the  charge  of  the  mnnicipality.  (5th)  Wells  or- 
dinary, and  good  water  from  the  river  Gnadalfeo.  (6th)  The  first  attack  occurred  in  persons 
Avho  used  water  from  the  river  Guadalfeo,  into  which  various  rivers  emptied,  which  passed  by 
villages  infected.  (7th)  Upon  granite  and  clay;  some  intermittent  fevers  in  summer  and 
autumn.  (8th)  At  2  kilometers  to  the  northeast.  (9th)  Up  to  the  town;  masonry;  within  it 
iron  and  leaden  pipes.  (11th)  Upon  a  canal  from  the  river  Guadalfeo,  which  latter  is  at  1 
league  from  the  town.  (12th)  Equally.  (13th)  By  land.  (14th)  Observation  by  river,  and 
disinfectants  in  the  locality.  (15th)  Abuse  of  fruits.  (16th)  The  washing  given  out  by  the 
comfortable  classes;  the  poor  wash  in  the  canals  of  the  fields.  (17th)  62  days — ascent,  30;  apo- 
gee, 5;  descent,  27.  (18th)  Coincided  with  storms.  (19th)  Yes.  (20th)  1,454  attacks— 881 
males,  573  females.  (21st)  471  deaths — 241  males,  230  females.  (22d)  Majority  in  the  lower. 
(23d)  No  attack  in  the  prison;  there  is  no  garrison.  (24th)  The  attacks  increased  on  the  days 
when  the  irrigation  of  the  fields  occurred  nearest  to  the  village;  only  the  poor  classes  suff'ered. 

Santa  Fe,  5,108  inhabitants. — (1st  answer.)  From  the  23d  of  July  to  the  12th  of  Sej)tem- 
ber.  (2d)  Unknown.  (3d)  Bad.  (4th)  The  drains  at  the  charge  of  the  municipality.  (5th) 
Wells  good  at  normal  times.  (6th)  The  wells  may  have  been  contaminated.  (7th)  Upon 
layers  of  clay  and  sand;  intermittent  fevers  frequent  in  autumn.  (8th)  The  old  at  100  meters; 
the  new  used  during  the  epidemic  at  1,000  meters.  (10th)  This  time  more,  (llth)  Near  the 
Genii  and  a  stream  which  is  an  affluent  of  it.  (12th)  Equally.  (13th)  By  land.  (14th)  Cordons 
and  disinfectants.  (15th)  Abuse  of  fruits.  (16th)  In  houses  and  canals.  (17th)  51  days — 
ascent,  18;  apogee,  4;  descent,  29.  (18th)  Heat;  rain  at  the  end  of  the  epidemic.  (19th)  Yes. 
(20th)  929  attacks— 398  males,  531  females.  (21st)  492  deaths— 209  males,  283  females.  (22d) 
Majority  in  the  lower.    (23d)  1  attack  in  the  post  of  the  civil  guard. 

Jun,  437  inhabitants. — (1st  answer.)  From  the  20th  of  July  to  the  12tli  of  September. 
(2d)  Imported  by  river  water.  (3d)  Those  of  the  rich  good;  those  of  the  poor  bad.  (4th) 
There  is  no  one  to  empty  the  sinks  and  the  court-yards.  (5th)  River  water  and  spring  water 
belonging  to  the  village  Alfacar;  containing  lime  and  magnesia.  (6th)  It  is  supposed  that  the 
first  case  used  water  from  the  river  Juncare.  (7th)  No  fevers.  (8th)  At  500  meters.  (9th) 
Uf  brick.  (10th)  This  time  more,  (llth)  In  the  river  Juncare.  (13th)  By  land.  (15th) 
Abuse  of  fruits.  (16th)  In  the  houses,  in  the  canals,  and  in  the  river;  during  the  epidemic 
washing  in  the  canals  prohibited.  (17th)  54  days — ascent,  27;  apogee,  4;  descent,  27.  (18th) 
No.  (19th)  No.  (20th)  98  attacks— 54  males,  44  females.  (21st)  23  deaths— 9  males,  14 
females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Lantera,  1,499  inhabitants. — (1st  answer.)  From  the  20th  of  July  to  the  10th  of  August. 
(2d)  Imported  by  persons.  (3d)  Both  very  bad.  (4th)  No  one  to  empty  the  sinks  or  court- 
yards. (5th)  Good  spring  water.  (6th)  No.  (7tli)  At  the  foot  of  the  Sierra  Nevada;  sandy 
soil;  no  intermittent  fevers.  (8th)  Within  the  village  at  the  commencement;  afterwards  at 
1,000  meters.  (9th)  Of  brick.  (10th)  This  time  more,  (llth)  Between  two  streams.  (13th) 
By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits.  (16th)  In  the  streams.  (17th)  22 
days — ascent,  7;  apogee,  2;  descent,  13.  (18th)  No.  (19th)  Yes.  (20th)  136  attacks — 66  males, 
70  females.  (21st)  76  deaths— 38  males,  38  females.  (22d)  All  in  the  upper.  (23d)  There  are 
none.    (24th)  Equally. 

Lanjaron,  4,181  inhabitants. — (1st  answer.)  From  the  24th  of  July  to  the  4th  of  October. 
(2d)  Imported  by  a  traveling  merchant  from  Huetortajar,  an  infected  place.  (3d)  Bad 
hygienic  conditions.  (4th)  There  is  none;  the  municipality  cleans;  the  filth  goes  into  the 
irrigation  canals.  (5th)  Spring  water,  good;  it  has  therapeutic  properties.  (6th)  No.  (7th) 
Soil,  granite,  clay;  no  marshes  nor  fevers.  (8th)  At  more  than  half  a  kilometer.  (9th)  Of 
brick.    (10th)  This  time  less,    (llth)  Situated  at  the  foot  of  a  hill  of  the  Sierra  Nevada,  near 
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the  river  Laujora,  and  a  gully  called  El  Salas.  (12th)  No  difference  noted.  (13th)  By  land. 
(14th)  Cordons,  lazarettos,  and  isolation,  (loth)  Abuse  of  fruits.  (16th)  Public  lavatories. 
(17th)  73  days.  (19th)  Yes.  (20th)  31  attacks— 17  males,  l-i  females.  (21st)  8  deaths— 4  males, 
4  females. 

Ga-stnif(/ar,  iiiJtahl/a nfs. — (1st  answer.)  From  the  24th  of  Jvily  to  the  24th  of  Sep- 

tember. (3d)  By  communication  with  neighboring  infected  village.  (3d)  Some  good,  others 
bad.  (4th)  There  is  none;  the  filth  is  removed  beyond  the  village.  (5th)  Good  river  water. 
(6th)  No.  (7th)  Clay  soil;  there  are  marshes,  and  freciuent  intermittent  fevers.  (8th)  At  100 
meters  distant.  (9th)  There  is  none.  (10th)  This  time  less  than  in  1854.  (Uth)  Near  tln^ 
rivers  Guardel  and  Gabra.  (12th)  The  lower  part  suffered  the  most,  in  spite  of  being  inhab- 
ited by  the  better  class  of  the  jjopulation.  (13th)  By  land.  (14th)  Cordons  and  disinfectants. 
(15th)  Abuse  of  fruits.  (16th)  In  the  river.  (17th)  62  days — ascent,  20;  apogee,  4;  descent, 
38.  (IStli)  No.  (19th)  Yes;  there  was  much  diarrhoea.  (20th)  122  attacks — 53  males,  69 
females.  (21st)  35  deaths — 15  males,  20  females.  (22d)  All  are  lower  stories.  (23d)  There 
are  none. 

Huescar,  7,760  inhabitants — (1st  answer.)  From  the  26th  of  July  to  the  26th  of  August. 
(2d)  Imported  by  a  person  from  an  infected  place.  (3d)  Good  and  ordinary.  (4th)  There  is 
none;  tilth  deposited  in  the  court-yards;  cleaning  at  the  charge  of  the  inhabitants.  (5th)  Good 
spring  water,  containing  lime.  (6th)  No.  (7th)  Clay  soil;  along  the  banks  of  the  rivers 
Guardel  and  Fuecanliente,  which  flow  near  the  village,  fevers  in  autumn.  (8th)  The  first, 
adjoining  the  village;  the  second,  at  300 meters.  (9th)  Of  brick.  (10th)  This  time  less.  (11th) 
The  eastern  part  located  tijoon  a  plain  extending  toward  the  river  Bravata,  and  the  western 
part  the  river  Guartlal.  (12th)  Of  the  cases  which  occurred,  two  were  within  the  village, 
and  the  other  three  on  the  border  of  the  western  part.  (13th)  By  land.  (14th)  Lazarettos  and 
disinfectants.  ("15111)  Inhabitants  cautioned  against  the  use  of  fruits  during  the  epidemic. 
(16th)  Washed  in  the  river.  (17th)  32  days.  (18th)  No.  (19th)  Yes.  (20th)  5  attacks— 3 
males,  2  females.  (21st)  4  deaths — 2  males,  2  females.  (22d)  Equally.  (23d)  There  are  none. 
(24th)  Isolation  and  other  measures  were  the  means  taken  to  prevent  the  development  of  the 
epidemic. 

MocMn,  3,325  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  29th  of  September. 
(2d)  Imported  by  persons.  (3d)  Generally  good.  (4th)  There  is  none;  the  filth  is  removed 
by  the  inhabitants.  (5th)  Good  spring  water,  containing  magnesia.  (6th)  No.  (7th)  Granite 
soil;  no  marshes  nor  intermittent  fevers.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th) 
Former  more,  (lltli)  Upon  a  river  of  small  importance.  (12th)  No  influence  noted.  (13th) 
By  land.  (14th)  Cordons  and  disinfectants.  (15th)  No  abuse  of  fruits.  (16th)  Outside  the 
houses.  (17th)  64  days.  (18th)  No.  (19th)  Yes.  (20th)  15  attacks— 7  males,  8  females. 
(21st)  9  deaths — 4  males,  5  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

IznaUoz,  3, 03ij  inhabitants.- — (1st  answer.)  From  the  31st  of  July  to  the  27th  of  August. 
(2d)  Imported  by  a  person  from  Granada.  (3d)  The  locality  good,  but  the  houses  in  bad  condi- 
tion. (4th)  There  is  none;  cleaning  l)y  the  municipality.  (5th)  Good  spring  water,  contain- 
ing lime.  (6th)  No.  (7th)  Sandy  soil;  surrounded  by  the  river  Cubillas;  intermittent  fever 
frequent  in  summer.  (8th)  At  500  meters.  (9th)  Of  brick.  (10th)  The  former  more.  (11th) 
Upon  a  river.  (12th)  HoiTses  near  the  river  suffered  most.  (13th)  By  land.  (14th)  Lazaret- 
tos and  disinfectants,  (loth)  Abuse  of  cantaloupes  and  salads.  (16th)  In  public  lavatories; 
in  the  rivers  and  streams.  (17th)  28  days — ascent,  8;  apogee,  4;  descent,  16.  (18tli)  No. 
(19th)  No.  (20th)  29  attacks— 10  males.  19  females.  (21st)  10  deaths— 4  males,  6  females. 
(22d)  All  lower.  (23d)  No  attack  in  the  post  of  the  civil  guard,  nor  in  the  iDrison.  (24th) 
Precautions  wei'e  taken  to  prevent  the  development  of  the  epidemic. 

Diircal,  3,626  inhabitants. — (1st  answer.)  From  the  26th  of  July  to  the  6th  of  September. 
(3d)  Imported  by  persons  from  infected  places.  (3d)  Both  good.  (4th)  There  is  none;  clean- 
ing of  the  court-yards  by  the  inhabitants.  (5th)  Good;  fountain  and  river,  containing  lime. 
(6th)  No.  (7th)  Sandy  and  granite;  no  marshes  nor  intermittent  fevers;  but  there  is  typhoid 
fever  and  diarrhoeas.  (8th)  In  the  center  of  the  village.  (9th)  Of  brick.  (10th)  In  the  former 
more.     (11th)  No.     (13th)  No.    (13th)  By  land.     (14th)  Disinfectants.     (15th)  Abuse  of 
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fruits  and  vegetables.  (16tli)  Outside  of  the  houses.  (17th.)  43  days — ascent,  15;  apogee,  4; 
descent,  21.  (18th)  No.  (19th)  No.  (20th)  121  attacks— 46  males,  75  females.  (21st)  53 
deaths — 28  males,  25  females.  (22d)  All  lower  stories,  and  to  the  north  and  south.  (23d) 
There  are  none. 

Alcudia  cle  Guadix,  1,541  iiiliahitants. — (1st  answer.)  From  the  4th  of  August  to  the  27th 
of  September.  (2d)  Imported  by  persons.  (3d)  Both  very  bad.  (4th)  There  are  no  recep- 
tacles; in  the  court-yards.  (5th)  Fountains  in  bad  condition,  proceeding  from  springs. 
(6th)  No.  (7th)  Sandy  and  clay;  intermittent  fevers  -in  spring  and  autumn.  (8th)  At  1,500 
meters;  it  is  in  the  ward  of  subterranean  dwellings.  (9tli)  There  is  none.  (10th)  This  time 
more,  (lltli)  At  the  confluence  of  dry  streams.  (12th)  The  higher  and  poorer  part  suffered 
mf)st.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits.  (16th)  In  the  canals. 
(17th)  54  days;  ascent  and  apogee  in  the  month  of  August.  (18th)  Attacks  and  deaths  coin- 
cided more  with  nor,th  wind  than  with  rain.  (19th)  Yes.  (20th)  157  attacks — 53  males,  104 
females.  (21st)  45  deaths — 15  males,  30  females.  (22d)  Subterranean  dwellings.  (23d)  There 
are  none.  (24th)  All  the  pi'egnant  women  died  in  the  grave  period.  Congestive  character 
frequent;  opium  and  lemonade  an  infusion  of  canella;  quina  alcohol  gave  good  results. 

Pino  del  Vcdle,  1,891  inhabitants. — (1st  answer.)  From  the  2d  of  August  to  the  16th  of  Sep- 
tember. (2d)  Imported  by  persons.  (3d)  Bad  ;  northwest  Avinds  swept  it.  (4th)  There  is  none  ; 
the  fifth  is  drained  into  the  canals.  (5th)  Pleasant  saline  spring  water,  with  lime.  (6th)  No. 
(7th)  Upon  rock ;  no  marshes ;  intermittent  fevers  in  September  and  October.  (8th)  In  the 
center  of  the  town  ;  in  bad  condition.  (9th)  There  is  none.  (10th)  Did  not  suffer  much  this 
time.  (11th)  At  2  kilometers  from  the  affluents  of  the  Guadlafoe.  (11th)  At  200  meters  alti- 
tude. (12th)  Equally.  (13th)  By  land.  (14th)  No.  (15th)  Little  abuse  of  fruits  and  vege- 
tables. (IGth)  In  the  stream  and  near  to  a  basin  used  for  clothing  of  the  cholera  patients. 
(17th)  45  days.  (18th)  Not  observed.  (19th)  Yes.  (20th)  20  attacks— 15  males,  5  females. 
(21st)  6  deaths,  males.  (22d)  All  lower ;  8  to  the  west,  3  to  the  north,  and  the  rest  to  the 
south.  (23d)  There  are  none.  (24th)  The  disease  is  generally  produced  by  abuse  of  fruits. 
There  appeared  to  be  no  contagion  in  the  families,  except  the  first  attacked ;  there  was  no 
isolation. 

Torhiscon,  2,590  iyihabitants. — (1st  answer.)  From  the  24tii  of  August  to  the  2d  of  Sep- 
tember. (2d)  Imported  by  persons  already  attacked.  (3d)  Ordinary.  (4th)  There  is  none  ; 
the  excrement  is  removed  beyond  the  village.  (5th)  Good  spring  water  ;  hard,  from  a  stream 
with  a  gravelly  bed.  (6th)  No.  (7th)  Sandy;  and  in  the  neighborhood  deposits  of  gypsum  and 
sulphate  of  lime  ;  no  marshes  nor  fevers.  (8th)  At  200  meters;  good  condition.  (9th)  Of  brick. 
(10th)  Few  cases  this  time.  (11th)  Upon  a  stream  almost  always  dry.  (12th)  Not  observed. 
(13th)  By  land.  (14th)  Cordons  and  disinfectants.  (15th)  Abuse  of  fruits  and  vegetables. 
(Kith)  In  the  canals  from  the  stream,  and  in  the  river  Cadir  at  more  than  1  kilometer.  (17th) 
9  days.  (18th)  Not  observed.  (19th)  Fifty  jier  cent,  of  the  population  in  July  and  August. 
(20th)  10  attacks — 3  males,  7  females.  (21st)  2  deaths — 1  male,  1  female.  (22d)  Almost  all 
in  the  upper.    (23d)  There  are  none. 

Alquife,  841  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  1st  of  September. 
(2d)  Imported  by  persons  from  infected  j)laces.  (3d)  Both  bad.  (4th)  There  is  none;  deposits 
in  the  court-yards;  no  one  charged  with  public  cleaning.  (5th)  Good  spring  water.  (6th) 
Yes.  (7th)  Upon  a  hill,  with  a  soil  somewhat  hard  and  ferruginous;  no  marshes  nor  intermit- 
tent fevers  known.  (8th)  At  the  commencement  of  the  epidemic  in  the  center  of  the  popula- 
tion: but  later  at  600  meters.  (9th)  Of  brick.  (10th)  This  time  more  than  in  1855;  unknown 
why.  (11th)  It  is  remote  from  rivers  and  streams.  (13th)  By  land.  (14th)  Disinfectants. 
(15th)  Abuse,  particularly  of  vegetables.  (16th)  In  a  running  stream.  (17th)  28  days — 
ascent,  8;  apogee,  4;  descent,  16.  (18th)  No.  (19t]i)  Before  and  after  the  epidemic.  (20tli) 
53  attacks — 25  males,  28  females.  (21st)  14  deaths — 7  males,  7  females.  (22d)  All  lower  stories. 
(23d)  There  are  none. 

Otura,  4,384  inhahitaiits. — (1st  answer.)  From  the  4th  of  August  to  the  8th  of  September. 
(2d)  Imported  by  persons.  (3d)  Good  ;  there  is  no  difference.  (4th)  There  is  none  ;  deposits 
in  the  court-yai'ds  ;  removed  for  manure.    (5th)  Good  river  water,  containing  magnesia  and  a 
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little  lime.  (6'th)  No.  (7tli)  Clay  ;  no  marshes  ;  fevers  in  the  autumn.  (8th)  At  400  meters. 
(9th)  Uncovered  aqueduct.  (10th)  The  latter  greater.  (11th)  An  irrigation  canal  passes  by 
the  village  and  sujiplies  it.  (12th)  E(iually.  (13th)  By  land.  (14th)  Cordons  at  the  com- 
mencement of  the  epidemic.  Avithoiit  cutting  off  communication  with  the  capital.  (15th) 
Abuse  of  fruits,  (IGth)  In  the  canals.  (17th)  35  days — ascent,  13  ;  apogee,  G  ;  descent,  17.  (istli) 
No.  (19th)  No.  (20th)  122.  attacks— 50  males,  72  females.  (21st)  52  deaths— 21  males,  31 
females.  (22d)  Low  and  damp  ;  deatlis  in  them  the  same  as  those  exx)0sed  to  the  north.  (23d) 
There  are  none.    (24th)  No  i)erson  well  to  do  died. 

Moreda,  784  inhabitants. — (1st  answer.)  From  the  4th  of  August  to  the  26th  of  September. 
(2d)  Imported  by  a  person  from  an  infected  place.  (3d)  First  good,  second  bad.  (4th)  There 
are  none  ;  there  are  receptacles  for  excrement  in  the  houses.  (5th)  Good  spring  water.  (Oth) 
No.  (7tli)  Clay  :  there  are  no  marshes,  and  no  intermittents  within  the  village.  (9th)  There 
is  none.  (10th)  This  time  more.  (11th)  Upon  a  hill ;  there  is  no  stream  nor  river.  (12th) 
Equally.  (13th)  By  land.  (14th)  Cordons  at  the  begimjing;  these  Avere  removed  at  the  com- 
mencement of  the  epidemic,  and  the  death  of  the  mayor  who  ordered  it.  (15th)  No.  (IGth) 
In  private  basins  outside  the  houses.  (17th)  54  days — ascent,  21 ;  apogee,  7  ;  descent,  26.  (18th) 
Yes.  (19th)  Yes.  (20th)  95  attacks— 58  males,  37  females.  (21st)  39  deaths— 19  males,  20 
females.  (22d)  Lower  ;  there  are  no  upper ;  the  attacks  were  in  houses  exposed  to  the  south. 
(23d)  There  are  none. 

Fuente  Vdquero,  1,535  inhabitants. — (1st  answer.)  From  the  6th  to  the  2Gth  of  August. 
(2d)  Unknown.  (3d)  First,  in  general,  good  ;  second  bad.  (4tli)  There  is  none  ;  cleaning  by 
the  municipality.  (5th)  Good  spring  water.  (6th)  No.  (7th)  Sandy  and  clay  ;  no  marshes  ; 
few  intermittent  fevers.  (8th)  Within  the  village ;  during  the  epidemic  interments  were  per- 
formed at  1,000  meters  outside.  (9th)  There  is  none.  (10th)  Equally.  (11th)  The  rivers 
Genii  and  Cubellas  surround  it  at  500  meters  and  1,000  meters  respectively.  (13th)  By  land. 
(14th)  Cordons  and  disinfectants.  (15tli)  Abuse  of  fruits.  (16th)  In  public  lavatories  and  in 
the  rivers.  (17th)  21.  (18th)  No.  (19th)  Yes.  (20th)  56  attacks— 2G  males,  30  females. 
(21st)  27  deaths — 13  males,  15  females.  (22d)  All  lower,  and  to  the  north  and  south.  (23d) 
There  are  none. 

Chite  y  Talarci,  931  inhabitants. — (1st  answer.)  From  the  8th  to  the  21st  of  August.  (3d) 
Imported  from  a  neighboring  infected  village.  (3d)  First  good,  second  bad.  (4th)  There  is 
none  ;  cleaning  by  the  inhabitants.  (5th)  Good  spring  water,  conducted  by  canals  3  kilometers 
in  length.  (7th)  Granite  and  clay ;  few  intermittent  fevers.  (8th)  In  the  center  of  the  vil- 
lage. (9th)  Open  canal.  (10th)  Equally.  (11th)  In  a  valley,  at  3  kilometers  from  a  river. 
(13th)  By  land.  (14th)  Disinfectants.  (15th)  Abuse  of  fruits.  (IGtli)  In  streams  and 
branches  of  irrigation  canals.  (17th)  14  days — ascent,  8;  descent,  6.  (Istli)  With  fogs;  the 
first  case.  (19th)  Some.  (30th)  17  attacks — 13  males,  5  females.  (31st)  9  deaths — 7  males,  3 
females.    (23d)  All  lower.    (33d)  There  are  none. 

Abuiiiielas,  1.903  inhabitants. — (1st'  answer.)  From  the  10th  of  August  to  the  13th  of 
September.  (3d)  Imported  by  persons.  (3d)  Bad,  for  the  houses  are  made  of  wood,  and  are 
ruined  by  earthquakes.  (4th)  There  is  none;  destroyed  by  the  earthquake,  (otli)  Goods]  )ring 
water.  (6th)  No.  (7th)  Sandy  and  clay;  fevers  not  frequent.  (8th)  In  the  midst  of  the 
village.  (9th)  By  an  open  canal.  (10th)  This  time  less  than  in  1875.  (11th)  At  1  kilometer 
from  the  river.  (13th)  Equally.  (13th)  By  land.  (14th)  Isolation,  cordons,  lazarettos,  and 
disinfectants.  (15th)  Abuse  of  vegetables.  (IGth)  In  the  river  outside  of  the  village.  (17tli) 
33  days — ascent,  15;  apogee,  7,  descent,  11.  (18th)  After  a  storm  the  descent  began.  (19th) 
Yes.  (30th)  51  attacks— 30  males,  31  females.  (31st)  32  deaths— 18  males,  14  females.  (33d) 
All  lower;  the  majority  to  the  south.    (33)  There  are  none. 

Montefr'w,  10,263  inhabitants. — (1st  answer.)  From  the  11th  of  August  to  the  11th  of  Sep- 
tember. (3d)  Imported  by  persons.  (3d)  Good.  (4th)  There  are  some  underground  sewers; 
the  night-soil  is  removed  to  the  fields;  cleaning  by  the  municipality.  (5th)  Good  spring  water; 
containing  lime.  (6th)  No.  (7th)  Calcareous  and  clay;  no  marshes  nor  intermittent  fevers. 
(8th)  In  the  center.  (9th)  Of  brick.  (10th)  This  time  less.  -  (11th)  In  the  midst  of  various 
small  streams.    (13th)  By, land.    (14th)  Cordons  and  lazarettos  and  disinfectants.  (15th) 
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Abuse  of  fruits.  (IGtli)  In  streams  and  outside  of  the  village.  (17tli)  31  days.  (18tli)  No. 
(lOtli)  Yes.  (20tli)  22  attacks — 11  males,  11  females.  (21st)  6  deaths — 1  male,  5  females.  (22d) 
Lower;  to  the  south,  3.    (23d)  There  are  none. 

Alfacar,  1,627  inhabitants. — (1st  answer.)  From  the  12th  of  August  to  the  18th  of  Sep- 
tember. (2d)  Imported  by  infected  xiersons.  (3d)  Both  good.  (4tli)  There  is  none;  the 
water  from  the  public  lavatories  runs  in  open  gutters.  Tlie  night-soil  is  deposited  in  the  court- 
yards; cleaning  by  the  municipality.  (5tli)  Good  spring  water.  (0th)  No.  (7th)  Sandy;  no 
marshes  nor  fevers.  (8th)  At  1,500  meters.  (9th)  Of  brick.  (10th)  This  time  less.  (11th) 
On  the  side  of  a  mountain  and  between  two  streams  which  collect  and  receive  the  water  from 
this  locality  and  from  the  village  of  Nevar.  (12th)  In  the  lower  part  near  the  river  increased 
mortality  was  observed.  (13th)  By  land,  (llth)  Lazarettos  and  disinfectants.  (15th)  Abuse 
of  fruits  and  vegetables;  in  the  public  lavatories.  (17th)  37  days — ascent,  12;  apogee,  4; 
descent,  21.  (18th)  The  ascent  coincided  with  elevation  of  temperature,  and  the  descent  with 
rain.  (19th)  Yes.  (20th)  51  attacks. — 18  males,  33  females.  (21st)  27  deaths — 10  males,  17 
females.  (22d)  38  in  the  lower;  13  in  the  upper;  20  houses  to  the  north  and  31  to  the  south. 
(23d)  There  are  none.    (24th)  There  was  much  suffering  and  absence  of  hygiene. 

Hueneja,  2,393  inhabitants. — (1st  answer.)  From  the  7th  of  August  to  the  2d  of  September. 
(2d)  IiTiported  by  a  person  from  an  infected  place.  (3d)  In  general  good.  (4th)  There  is 
none;  the  houses  and  court-yards  are  receptacles  for  excrement;  streets  and  squares  rarely 
cleaned  by  the  inhabitants.  (5th)  Good;  mountain  spring.  (6th)  No.  (7th)  Sandy;  no 
marshes,  but  intermittent  fevers.  (8th)  At  1  kilometer.  (9th)  The  village  is  supplied  by 
canals  which  conduct  the  water  for  irrigation.  (10th)  This  time  more.  (11th)  Upon  a  river. 
(12th)  In  the  proportion  of  3  to  1.  (13th)  By  land.  (15th)  Abuse  of  vegetables.  (16th) 
In  the  river.  (17th)  27  days.  (18th)  No.  (19th)  Yes.  (20th)  36  attacks— 24  males,  12  females. 
(21st)  25  deaths — 13  males,  12  females.    (22d)  All  lower  stories.    (23d)  There  are  none. 

Quentar,  4,408  inhahitants. — (1st  answer.)  From  the  14th  to  the  28tli  of  August.  (2d) 
Imported  by  persons.  (3d)  Good,  and  the  houses  of  the  attacked  very  damp.  (4th)  There  is 
none.  (5th)  Good  ;  spring  water,  containing  a  large  quantity  of  magnesia.  (6tli)  Unknown. 
(7th)  Sandy  and  clay ;  no  marshes,  but  frequent  fevers  in  autumn.  (8th)  In  the  village. 
(9th)  There  is  none.  (10th)  Equally.  (11th)  Upon  the  river  Aquas  Blancas.  (12tli)  Equally. 
(13th)  By  land.  (14th)  Lazarettos  and  disinfectants.  (15th)  Abuse  of  fruits  and  vegetables. 
(16th)  In  the  river,  and  some  in  the  houses.  (17th)  14  days — ascent,  7  ;  apogee,  2;  descent,  5. 
(18th)  No.  (19th)  Yes.  (20th)  15  attacks— 7  males,  8  females.  (21st)  7  deaths— 4  males,  3 
females.    (22d)  All  lower  and  to  the  south.    (23d)  There  are  none. 

Cullar-Bazza,  7,417  inhahitants. — (1st  answer.)  From  the  18th  of  Au.gust  to  the  26th  of 
September.  (2d)  Imported  by  persons  from  infected  places.  (3d)  First  good;  second  bad. 
(4th)  There  is  none  ;  sinks,  which  the  inhabitants  clean  for  manuring  the  soil.  (5th)  Medium ; 
spring  water,  collected  in  fountains  ;  pleasant  and  hard,  and  with  a  large  quantity  of  lime  salts. 
(6th)  No.  (7th)  Sandy  ;  no  marshes  nor  fevers.  (8th)  At  1  kilometer,  and  in  good  condition. 
(9th)  There  is  none.  (10th)  Very  little,  and  not  at  all  in  the  former.  (11th)  At  100  meters 
from  a  small  stream,  which  is  lost  in  the  surrounding  plain.  (12th)  The  upper  part,  and  dis- 
tant from  the  river,  suffered  most.  It  was  in  bad  hygienic  condition,  because  the  dwellings 
are  subterranean.  (13th)  By  land.  (14th)  Cordons  and  quarantines  before  the  invasion  ;  dis- 
infectants afterwards.  (15th)  Abuse  of  fruits  and  vegetables.  (16th)  In  the  streams  ;  during 
the  cholera  the  clothing  of  the  cholera  patients  was  washed,  after  disinfection  and  boiling,  in 
a  special  locality.  (17th)  40  days.  (18th)  No.  (19th)  Yes.  (20th)  337  attacks— 109  males, 
228  females.  (21st)  43  deaths — 16  males,  27  females.  (22d)  Generally  to  the  lower  and  to  the 
south.  (23d)  There  was  one  attack  in  the  post  of  the  civil  guard.  (24th)  The  epidemic  attacked 
principally  the  women  and  the  poor. 

Piiiar,  850  inhabitants. — (1st  answer.)  From  the  18th  to  the  30th  of  August.  (2d)  Imported 
by  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the  munici- 
pality. (5th)  Good,  hard  sx^ring  water.  (6th)  No.  (7th)  Calcareous;  no  marshes  nor  fevers. 
(Sth)  At  1,000  meters.  (9th)  Of  brick.  (10th)  There  was  no  former  epidemic.  (11th)  Situ- 
ated near  a  stream.    (12th)  Equally.  (13th)  By  land.    (14th)  Cordons  and  fumigations.  (15th) 
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The  entrance  of  fruits  prohibited.  (IGth)  In  the  river.  (17th)  13  days.  (ISth)  No.  (20tli) 
9  attacks — 4  males,  5  females.  (21st)  3  deaths — 2  males,  1  female.  (23d)  Lower  stories  ;  to 
the  south  and  north.  (23d)  There  are  none.  (24th)  Medical  observation  proved  that  isola- 
tion was  the  best  preventive  measure. 

Murchas,  3G2  inhabitants. — (1st  answer.)  From  tlie  19th  to  the  29th  of  August.  (2d) 
Unknown.  (3d)  General  condition  good,  but  there  are  many  badly  constructed  wooden 
houses  in  the  village.  (4th)  There  is  none  ;  public  service  wanting.  (5th)  Soft  sj)ring  water, 
containing  magnesia.  (0th)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  Near  the  village. 
(9th)  There  is  none.  (10th)  In  1855  there  were  a  few  cases,  (lltli)  Upon  a  river  ;  it  is  dry  in 
summer.  (12th)  No  difference.  (13th)  By  land.  (14th)  Nothing  excei)t  disinfectants.  (15tli) 
Abuse  of  fruits  and  vegetables.  (16th)  At  springs.  (17th)  11  days.  (19th)  Yes.  (20th)  4 
attacks — 3  males,  1  female.    (21st)  4  deaths — 3  males,  1  female. 

Algarinejo,  5,609  inhabitants. — (1st  answer.)  From  the  21st  of  August;  lasted  only  one 
day.  (2d)  Imported  by  persons  already  attacked.  (3d)  Good.  (4th)  There  is  none  ;  closed 
wells  ;  (that  is  sinks)  cleaning  by  the  municipality.  (5th)  Good  spring  water.  (6th)  No. 
(7th)  Clay;  no  marshes  intermittent  fevers  very  rare.  (8th)  Adjoining  the  village.  (10th) 
This  time  less.  (11th)  At  the  confluence  of  two  streams.  (12th)  Equally.  (13th)  By  land. 
(14th)  Disinfectants,  (loth)  No  abuse  of  fruits.  (16th)  In  the  streams;  outside  of  the 
village.  (17th)  1  day.  (20th)  1  attack — female.  (21st)  1  death — female.  (22d)  LoAver  stories 
point  to  the  north. 

Dudar,  268  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  7th  of  Sej)tem- 
ber.  (2d)  By  persons  from  infected  places.  (3d)  The  hygienic  conditions  of  the  locality 
good;  the  houses  of  the  first  attacked  in  bad  condition  in  the  interior.  (4th)  There  is  none  ; 
each  inliabitant  carries  the  filth  of  his  own  house  to  the  fields  for  manure  ;  public  cleaning 
by  the  inhabitants.  (5th)  Good  spring  water,  containing  magnesia.  (6th)  No.  (7th)  Clay; 
no  marshes  nor  intermittent  fevers.  (8th)  Adjoining  the  village.  (9th)  There  are  none  ;  the 
drinking  water  which  is  used  originates  in  the  village.  (10th)  Equally.  (11th)  Upon  the 
river  Aquas  Blancas.  (12th)  Equally.  (13th)  By  land.  (14tli)  Disinfectants,  (loth)  Abuse 
of  fruits  and  vegetables.  (16th)  In  streams  proceeding  from  the  springs.  (17th)  15  days — 
ascent,  5  ;  apogee,  3  ;  descent,  7.  (18th)  Not  observed.  (19th)  Yes.  (20th)  23  attacks — 10> 
males,  13  females.  (21st)  6  deaths — 3  males,  3  females.  (22d)  There  were  16  attacks  in  the 
lower  ;  in  the  upper,  7  ;  to  the  north,  14;  to  the  south,  9.    (23d)  There  are  none. 

Liijar,  1,193  inhabitants. — (1st  answer.)  There  was  one  case  in  the  first  days  of  Septem- 
ber. (2d)  By  a  person  already  attacked.  (3d)  Good  in  general.  (4th)  There  is  none ;  the 
inhabitants  do  the  public  cleaning.  (5tli)  Good  spring  water,  composition  unknown.  (6th) 
No.  (7th)  Granite,  calcareous  ;  no  marshes  nor  intermittent  fevers.  (8th)  500  meters.  (9th) 
There  is  none.  (lOtli)  In  former  epidemic  there,  were  not  more  than  three  cases;  this  fact 
attributed  to  cordons.  (11th)  There  are  no  rivers  or  streams.  (13th)  By  land.  (14th)  Cor- 
dons, lazarettos,  and  disinfectants.  (J  5th)  Abuse  of  fruits  and  vegetables.  (16th)  Public 
lavatories.  (17th)  There  is  only  one  case.  (20th)  1  attack — male.  (21st)  No  deaths.  (22d) 
A  single  attack  to  the  north,  and  in  the  upper  stories.  (23d)  There  are  none.  (24th)  The 
inhabitants  of  the  district  live  in  bad  hygienic  conditions. 

Fornes,  746  inhabitants. — (1st  answer.)  From  the  9th of  September  to  the  9th of  October. 
(2d)  By  a  person.  (3d)  First  ordinary  ;  second  bad.  (4th)  There  is  none.  (5th)  Springs. 
(6th)  No.  (7th)  Clay;  no  marshes.  (8tli)  In  the  center  of  the  village.  (9th)  There  is  none. 
(10th)  This  time  more.  (11th)  Near  the  confluence  of  two  river.  (12th)  Equally.  (13th) 
By  land.  (14th)  Cordons,  lazarettos,  and  disinfectants.  (15th)  Abuse  of  fruits.  (16th)  In 
the  river.  (17th)  30  days.  (IStli)  Did  not  spread,  cases  were  imported.  (19th)  No.  (20th) 
3  attacks — males.    (21st)  2  deaths — males.    (23d)  There  are  none. 

Picena,  887  inhabitants. — (1st  answer.)  From  the  10th  to  the  23d  of  September.  (2d) 
Unknown.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  municipality.  (5th)  Good 
river  and  spring  water,  hard,  containing  magnesia.  (6th)  No.  (7th)  Granite  and  clay;  no 
springs,  and  few  intermittent  fevers.  (8th)  Adjoining  the  village.  (9th)  There  is  none.  (10th) 
This  time  less.  (11th)  Upon  streams.  (12th)  Suffered  most  near  the  river.  (13th)  By  land. 
S.  Mis.  92  21 
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(14tli)  Cordons  and  disinfectants.  (15tli)  Abuse  of  fruixs  and  vegetables.  (16th)  In  boiled 
water  and  in  the  river.  (17th)  13  days.  (18th)  Unknown.  (19th)  No.  (20th)  13  attacks- 
males.    (31st)  13  deaths — males.    (22d)  All  to  the  south.    (23d)  There  are  none. 

PROVINCE  OF  SANTANDER. 

Reocvn,  3,225  inhabitants. — (1st  answer.)  From  the  18th  of  August  to  the  2d  of  October. 
(2d)  Unknown.  (3d)  First,  good;  second,  bad.  (4th)  There  is  none;  cleaning  by  the  inhabit- 
ants. (5th)  Spring  and  river  water.  (Gth)  No.  (7th)  Sandy,  calcareous,  and  clay;  no 
marshes;  few  fevers.  (8th)  At  450  meters.  (9th)  There  is  none.  (10th)  This  time  more. 
(11th)  Upon  the  river  Saja.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  Disinfect- 
ants and  isolation.  (15th)  Yes.  (16tli)  In  the  streams  and  river  and  wells.  (17th)  45  days — 
ascent,  29;  apogee,  6;  descent,  10.  (18th)  Yes.  (19th)  Yes.  (20th)  61  attacks— 22  males,  39 
females.    (21st)  17  deaths — 11  males,  6  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Santa  Maria  de  Cayon,  2,544  inhabitants. — (1st  answer.)  From  the  1st  to  the  22d  of  Sep- 
tember. (2d)  Unknown.  (3d)  First,  ordinary;  two  very  bad.  (4th)  There  is  none;  wanting. 
(5th)  Fountain  and  well  water  besides  river  water.  (6th)  No.  (7th)  Calcareous;  there  are 
marshes  and  fevers.  (8th)  At  200  meters.  (9th)  There  is  none.  (10th)  In  1855,  less.  (11th) 
The  infected  j)laces  near  a  small  river,  of  slow  current.  (12th)  All  the  attacked  near  the 
river.  (13th)  Highways.  (14th)  Disinfectants.  (15tli)  Vegetables  principal  food.  (16th)  In 
river  and  in  houses.  (17th)  21  days.  (18th)  There  were  before  the  epidemic.  (19th)  Yes;  dur- 
ing and  afterwards.  (20th)  14  attacks — 5  males,  9  females.  (21st)  7  deaths — 4  males,  3  females. 
(22d)  All  the  upper  stories  and  to  the  south,  except  one  lower  and  to  the  north.  (24th)  The 
attacked  lived  upon  the  banks  of  a  dry  stream,  which  flows  when  there  is  sufficient  run  of 
.water. 

PROVINCE  OF  VIZCAYA. 

Bilbao,  32,734  inhabitants. — (1st  answer.)  From  the  4th  of  August,  and  it  had  not  ended  on 
the  9th  of  December,  the  date  when  the  statistics  were  obtained.  (2d)  Unknown.  (3d)  First 
good;  second  bad.  (4th)  Flag-stone,  with  a  cap  of  the  same  material;  the  sewers  empty  into  the 
river;  cleaning  by  the  municipality.  (5th)  Very  good  and  abundant  sprini^s.  (6th)  Unknown. 
(7th)  Clay  and  marl;  no  marshes  nor  fevers.  (8th)  Both  distant;  one  was  closed  during  the 
epidemic.  (9th)  Iron  pipes.  (10th)  All  the  former  were  insignificant.  (11th)  Upon  the 
river  Nervon  where  it  empties  into  the  sea.  (12th)  Few  cases  were  scattered.  (13th)  Of  all 
kinds.  (14th)  Of  all  kinds  and  the  best,  (loth)  No.  (16th)  In  piiblic  lavatories  and  rivers. 
(17th)  It  continued  from  the  4th  of  August;  with  a  regular  march.  (18th)  Unknown.  (19th) 
Yes;  as  in  former  years.  (20th)  20  attacks — 8  males,  12  females.  (21st)  9  deaths — 3  males, 
6  females.  (22d)  In  the  lower,  6;  in  the  upper,  14;  to  the  north,  9;  to  the  south,  6;  to  the 
east,  2;  and  to  the  west,  3.    (24th)  Good  regimen  proved  efficacious. 

Orozco,  3,002  inhabitants. — (1st  answer.)  From  the  21st  of  September  to  the  6th  of  Novem- 
ber. (2d)  Unknown.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  the  night-soil  is 
collected  for  manure;  the  surface  filth  goes  into  the  river.  (5th)  Good  spring  water.  (6th) 
Well-water  is  suspected  in  which  dejections  of  cholera  patients  were  thrown.  (7th)  Granite 
and  limestone;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th) 
Less.  (11th)  At  the  confluence  of  two  small  rivers.  (12th)  The  part  remote  from  the  rivers 
most  attacked.  (13th)  Neighboring  roads.  (14th)  Isolation  and  disinfectants.  (15th)  No. 
(16tli)  In  streams  and  rivers.  (17th)  45  days — ascent,  10;  apogee,  6;  descent,  29.  (18th)  No. 
(19th)  Yes.  (20th)  17  attacks— 9  males,  8  females.  (21st)  6  deaths— 3  males,  3  females.  (22d) 
All  in  the  lower;  all  to  the  south,  except  1  to  the  north.    (23d)  There  are  none. 

Abanto  y  Cierbana,  2,260  inhabitants. — (1st  answer.)  From  the  12th  of  October  [the 
termination  not  given].  (2d)  By  persons  from  infected  places.  (3d)  The  ancient  village  is  in 
ordinary  condition,  but  in  the  modern  portion  bad  on  account  of  crowding.  (4th)  Sewers  of 
masonry  work;  the  filth  is  removed  into  stables  by  contract.  (5tli)  Good  spring  water; 
pleasant.  (6th)  No.  (7th)  In  part  calcareous  and  clay;  no  marshes  nor  intermittent  fevers. 
(8th)  The  nearest  at  300  meters.    (9th)  There  is  none.    (10th)  In  former  epidemics  there  were 
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fewer  attacks,  but  the  population  was  only  one-tenth  what  it  is  now.  (lltli)  Upon  hills 
and  at  the  foot  of  them  two  small  rivers.  (12th)  Equally.  (13th)  Railways  and  highways. 
(14th)  Isolation  and  disinfectants.  (15th)  Yes.  (16th)  In  lavatories  and  in  rivers;  various 
well-to-do  families  give  their  clothing  out  to  wash.  (17th)  35  days.  (18th)  Yes;  to  a  slight 
degree.  (19th)  Yes.  (30th)  61  attacks.  (;21st)  No  data.  (22d)  Not  easy  to  classify  in  a 
village  so  anomalous  as  this.    (23d)  There  are  none. 

Sopuerta,  1,447  inhabitants. — (1st  answer.)  From  the  lOtli  to  the  16th  of  November.  (2d) 
By  persons  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none ;  cleaning  by  the 
inhabitants.  (5th)  Good  sjjring  water  ;  most  of  the  springs  contain  a  quantity  of  lime.  (6tli) 
No.  (7th)  Calcareous  and  clay ;  no  marshes  nor  intermittent  fevers.  (9th)  Of  brick  and 
iron.  (10th)  This  time  much  more.  (11th)  Upon  rivers.  (12tli)  Equally.  (13tli)  By  land. 
(14th)  Isolation,  disinfectants,  and  sanitary  inspection.  (15th)  Abuse  of  vegetables.  (16tli) 
In  rivers  and  outside  houses.  (17th)  5  days.  (18th)  Unknown.  (19tli)  Yes.  (20th)  9 
attacks — 4  males,  5  females.    (21st)  2  deaths — males.    (22d)  Lower  stories  and  to  the  south. 

The  epidemic  extended  to  smaller  districts — Ortuella,  Matamoras,  San  Pedro  Abanto— 
where  there  were  265  attacks  and  92  deaths  from  October  4  to  November  13. 

PROVINCE  OF  CORDOBA. 

Fuente  Tojar,  1,482  inhabitants. — (1st  answer.)  From  the  28th  of  August  to  the  10th  of 
September.  (2d)  By  effects  from  infected  places.  (3d)  Both  bad.  (4th)  There  is  none ;  no 
2)ublic  cleaning.  (5th)  Good  spring  water,  containing  lime.  (6th)  Those  attacked  used  well- 
water  in  bad  condition.  (7th)  Sandy;  no  marshes  nor  fevers.  (8th)  At  200  meters.  (9th) 
There  is  none.  (10th)  This  time  more.  (11th)  Level  plain.  (13tn)  By  land.  (14tli)  Disin- 
fectant. (15th)  Yes.  (16th)  In  fountains;  all  clothing  washed  away.  (17th)  13  days — 
ascent,  3 ;  apogee,  4;  descent,  6.  (18th)  Variable  weather  during  the  development  of  the 
epidemic;  clouds  during  the  descent.  (19th)  Yes.  (20th)  77  attacks — 37  males,  40  females. 
(21st)  34  deaths — 14  males,  20  females.    (22d)  Houses  one  story. 

Iznajar,  6,058  inhabitants. — (1st  answer.)  From  the  18th  of  July  to  the  20th  of  Septem- 
ber. (2d)  Unknown.  (3d)  Both  good.  (4th)  There  is  none;  the  filth  is  dej^osited  in  special 
places  and  afterwards  removed  to  the  fields  for  manure;  cleaning  by  the  inhabitants.  (5th) 
Good  spring  water.  (6th)  Use  of  the  river.  (7th)  Upon  rocks;  no  marshes  in  the  immediate 
neighborhood;  few  fevers.  (8th)  In  the  center  of  the  town.  (9th)  Of  brick.  (10th)  This 
time  more  than  in  1855.  (11th)  The  southern  part  on  the  river  Genii,  the  northern  part  on  a 
stream.  (12th)  Equally.  (13th)  By  land.  (15th)  Abuse  of  cucumbers  and  salads.  (16tli) 
The  custom  of  giving  clothing  out  to  wash  is  in  vogue;  washing  in  the  streams  and  river. 
(17th)  74  days— ascent,  23;  apogee,  4;  descent,  47.  (18th)  No.  (19th)  No.  (20th)  296  at- 
tacks— 144  males,  152  females.  (21st)  112  deaths — 56  males,  56  females.  (22d)  The  majority 
of  the  houses  have  only  one  story,  and  are  exposed  to  the  north  and  south.  (23d)  There  are 
none. 

PROVINCE  OF  OVIEDO. 

Rivadedeva,  2,728  inhabitants. — (1st  answer.)  From  the  21st  of  August  to  the  16th  of 
October.  (2d)  Unknown.  (3d)  First  good;  second  bad.  (4th)  There  is  none;  the  filth  is 
washed  away  by  the  rains  into  the  lowest  part  of  the  village;  cleaning  by  the  inhabitants. 
(5th)  Spring  water  of  good  quality.  (6th)  No.  (7th)  Sandy  and  clay;  there  are  marshes  and 
intermittent  fevers  in  autumn.  (8th)  At  1  kilometer.  (9th)  There  is  none.  (10th)  Thistime 
less.  (11th)  The  greater  part  of  the  village  is  elevated  above  the  river  Deva.  (12th)  The 
parish  nearest  the  river  Buestio  suffered  most.  (13th)  Neighboring  roads  and  by  sea.  (14th) 
Medical  inspection;  upon  the  Basti  bridge  over  the  river  Deva;  fumigations  of  travelers  and 
baggage.  (15th)  Abuse  of  fruits  and  vegetables.  (16th)  In  river  and  in  public  lavatories. 
(17th)  56  days.  (18th)  The  heighth  of  the  epidemic  during  the  cloudy  weather.  (19th)  Yes. 
(20th)  26  attacks— 7  males,  19  females.  (21st)  12  deaths— 3  males,  9  females.  (22d)  In  the 
upper  stories.    (23d)  There  are  none. 
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PROVINCE  OP  AVILA. 

Madrigal  de  Las  Torres,  2,871  inhatitants. — (1st  answer.)  From  the  24th  of  July  to  the 
26th  of  September.  (2d)  Imported  from  Segovia.  (3d)  First  good;  second  ordinary.  (4th) 
There  is  none;  the  night-soil  deposited  in  court-yards;  cleaning  by  the  miTnicipality.  (5th) 
Good  spring  water,  containing  lime.  (6th)  The  first  attacked  used  well-water  infected  by  the 
comma  bacillus.  (7th)  Clay,  sandy;  no  marshes  nor  fevers.  (8th)  At  500  meters.  (9th) 
Several  lead  pipes  in  bad  condition.  (10th)  In  1855  it  was  attacked,  but  not  in  1865,  in  spite  of 
being  surrounded  by  infected  villages;  it  was  then  isolated  by  cordons.  (11th)  There  is  no 
river — only  a  stream.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  public 
lavatories,  basins  and  pools;  only  during  epidemic  were  special  basins  designated  for  the 
washing  of  clothing  of  cholera  patients.  (17th)  54  days— ascent,  27;  apogee,  9;  descent,  18. 
(18th)  Yes,  with  rains  and  storms.  (19th)  Yes.  (20th)  349  attacks — 138  males,  211  females. 
(21st)  lOS  deaths — 33  males,  72  females.  (22d)  All  in  the  lower  stories  without  distinction,  to 
north  and  south. 

PROVINCE  OF  SALAMANCA. 

Villarino,  1,133  inhabitants. — (1st  answer.;  From  the  18th  of  July  to  the  1st  of  September. 
(2)  By  persons  from  infected  places.  (3d)  Both  ordinary.  (4tii)  There  is  none;  cleaning  by 
the  inhabitants.  (5th)  Good  spring  water.  (6th)  No.  (6th)  Granite;  no  marshes;  fevers  in 
summer  and  autumn.  (8th)  At  500  meters.  (9th)  There  is  none.  (10th)  Less  this  time. 
(11th)  Two  kilometers  from  the  river  Duero.  (12th)  Equally.  (13th)  The  river  Tormes, 
which  passes  near  Salamanca,  a  locality  which  is  already  infected.  (14th)  Disinfectants,  (loth) 
Frequently,  of  vegetables  and  fruits.  (16th)  In  the  river  and  in  the  streams.  (17th)  43 
days.  (18th)  No.  (19th)  Yes.  (20th)  7  attacks — 5  males,  2  females.  (21st)  5  deaths — 3  males, 
2  females.    (22d)  Unknown.    (23d)  There  are  none. 

Huerta,  4:25  inhabitants. — (1st  answer.)  From  the  22d  of  July  to  the  21st  of  Septembei*. 
(2d)  Unknown.  (3d)  Both  ordinary.  (4th)  There  is  none;  the  surface  water  runs  into  the 
river  Tormes,  which  flows  around  the  town;  to  the  west  and  south  of  the  town,  there  is  a 
stream  which  flows  the  greater  part  of  the  year.  (12th)  Equally.  (13th)  By  land.  (14th) 
Disinfectants.  (15th)  No.  (16th)  In  the  river.  (17th)  63  days.  (18th)  After  days  of  rain 
the  mortality  ceased,  to  revive  again  in  12  days.  (lUth)  Yes.  (20th)  126  attacks.  (21st)  21 
deaths.  (22d)  All  lower,  and  the  same  to  the  north  and  south.  (23d)  There  are  none.  (24th) 
Women,  old  men,  and  infants,  and  those  affected  with  chronic  diseases,  suffered  most. 

Villamayor,  461  inhabitants. — (1st  answer.)  From  the  29th  of  July  to  the  2d  of  October. 
(2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  the  cleaning  by  the  inhabitants.  (5th) 
Spring  and  fountain  water;  pleasant,  containing  a  little  magnesia.  (6th)  No.  (7th)  Clay;  the 
village  is  located  in  a  hollow;  fevers  are  frequent  the  whole  year,  and  the  town  is  surrounded 
by  marshes.  (8th)  At  500  meters.  (9th)  There  is  none,  the  streams  pass  through  the  middle 
of  the  town.  (10th)  Former  more.  (11th)  Situated  at  the  confluence  of  several  streams. 
(12th)  The  part  near  the  river  less  aft'ected.  (13th)  Highways.  (14th)  Disinfectants.  (15th 
Abuse  of  fruits  and  vegetables.  (16th)  In  pools  and  in  the  houses.  (17th)  64  days — ascent,  18; 
apogee,  14;  descent,  32.  (18th)  Yes.  (19th)  Yes.  (20th)  16  attacks— 5  males,  11  females. 
(21st)  12  deaths— 5  males,  7  females.    (22d)  Lower  stories  and  to  the  north. 

Almenara,  380  inhabitants. — (1st  answer.)  From  the  11th  of  August  to  the  1st  of  September. 
(2d)  By  water  of  the  river  Tormes.  (3d)  First  good,  second  bad.  (4th)  There  is  none;  the 
•  rains  clean  the  streets.  (5th)  From  the  river  Tormes;  good  and  agreeable.  (6th)  From  the  river. 
(7th)  Clay  and  granite;  no  marshes  nor  fevers.  (8th)  In  the  village.  (9th)  Of  brick.  (10th) 
Equally.  (11th)  At  200  meters  from' the  Tormes.  (12th)  Equally.  (13th)  By  land.  (14th) 
Cleanliness,  prohibition  of  river  water,  disinfectants,  and  carbolic  acid.  (15th)  Cantaloupes 
and  watermelons.  (16th)  In  the  river;  each  person.  (17th)  20  days.  (18th)  No.  (19th)  Yes. 
(20th)  25  attacks.  (21st)  7  deaths.  (22d)  They  inhabit  only  the  lower  stories.  (24th)  The 
river  contained  the  germ ;  the  epidemic  fell  in  proportion  as  this  water  ceased  to  be  used. 

Calsada  de  Bejar,  464  inhabitants. — (1st  answer.)  From  the  14th  of  August  to  the  7th  of 
September.    (2d)  Unknown.    (3d)  Both  bad.    (4th)  There  is  none ;  cleaning  by  the  inhabi- 
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tatits.  (5th)  Spring  water.  (Gth)  No.  (7tli)  Clay;  there  are  marshes,  hut  fevers  are  not  frequent. 
(8th)  At  500  meters.  (9th)  There  is  none.  (10th)  More  this  time.  (11th)  No  prominent  river 
nor  streams.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  All  classes  of  fruits.  (16th)  In 
wells;  clothing  not  usually  given  out  to  wash.  (17th)  25  days — ascent,  14;  apogee,  3;  descent, 
8.  (18th)  No.  (19th)  No.  (30th)  70  attacks— 38  males,  43  females.  (21st)  39  deaths— 8 
males,  31  females.    (33d)  Almost  all  in  the  lower.    (33d)  There  are  none. 

Topas,  1,071  inhabitants. — (1st  answer.)  From  the  31st  of  August  to  the  3d  of  November. 
(2d)  It  is  thought  by  persons  from  a  village,  which  was  in  communication  with  Funte  Sanco, 
an  infected  place.  (3d)  Both  bad.  (4th)  There  is  none  ;  filth  into  the  court-yards  and  streets  ; 
the  municipality  charged  with  enforcing  the  laws  relating  to  public  cleanliness.  '(5th)  From 
fountains  and  from  a  small  river ;  the  first  contains  lime  and  magnesia,  and  vegetables  do  not 
grow  well  when  watered  by  it ;  that  of  the  river  is  softer,  but,  on  the  other  hand,  it  contained 
the  germs  of  the  disease.  (Gth)  No.  (7th)  Granite  and  clay ;  there  are  pools  of  water  and 
marshes  in  the  immediate  neighborhood  ;  fevers  are  frequent,  especially  during  times  of  rain, 
and  in  aiitumn.  (Sth)  At  80  meters,  and  in  the  part  of  the  town  which  is  in  worst  hygienic 
condition.  (9th)  There  is  none.  (lOtli)  More  this  time.  (11th)  Situated  upon  a  small  river. 
(13th)  Moi*e  in  the  lower  part  of  the  town.  (13th)  By  land.  (14th)  Some  special  disinfection. 
(15th)  Abuse  of  fruits;  noticed  that  the  epidemic  increased  with  the  rxse  of  cantaloujies.  (16th) 
In  the  small  river  by  the  interested  parties.  (17th)  74  days.  (18th)  The  mortality  was  greater 
drilling  times  of  storms  and  i-ains.  (19th)  Yes.  (20th)  24  attacks — 14  males,  10  females.  (21st) 
16  deaths — 6  males,  10  females.  (22d)  All  in  the  lower  ;  to  the  north,  4  ;  to  the  northwest,  16  ; 
to  the  south,  4,  (23d)  There  are  none.  (24th)  The  epidemic  began  in  the  form  of  rapid  attacks, 
and  it  was  noticed  that  those  persons  most  predis^Dosed  to  the  attacks  by  gastro-intestinal 
troubles  suffered  most. 

MatiUa  de  Jos  Canos,  1,439  inliahitants. — (1st  answer.)  From  the  22d  of  August  to  the  20th 
of  September.  (2d)  By  persons.  (3d)  The  first,  fair ;  the  second,  miserable.  (4th)  Every- 
thing wanting.  (5th)  Fountains ;  by  the  side  of  the  streams  or  wells  ;  soft.  (6tli)  No.  (7th) 
Sandy  and  clay  ;  no  marshes  ;  fevers  in  November.  (Sth)  At  200  meters.  (9tli)  There  is  none. 
(lOth)  Less.  (11th)  Upon  a  stream.  (12th)  One-tenth  more.  (13th)  By  land.  (14th)  Disin- 
fectants.^ (15tli)  Peppers  and  cucumbers.  (16th)  In  the  stream  ;  whoever  pleases.  (17th)  29 
days — ascent,  13  ;  apogee,  4 ;  descent,  13.  (18th)  No.  (19tli)  No.  (30th)  51  attacks — 19  males, 
33  females.  (21st)  11  deaths — 5  males,  6  females.  (23d)  All  lower.  (33d)  No  attack  in  the 
post  of  the  civil  guard. 

Horquijuela  de  la  Sierra,  748  inhabitants. — (1st  answer.)  From  the  8tli  to  the  16th  of  Sep- 
tember .  (3d)  Unknown.  (3d)  First  good,  second  bad.  (4th)  There  is  none ;  the  filth  is 
removed  to  the  fields  or  goes  into  the  streams.  (5th)  Excellent  mountain  springs.  (6th) 
No.  (7th)  Rocky ;  no  marshes ;  fevers  in  spring  and  autumn,  (8th)  At  300  meters.  (9th) 
Of  stone,  brick,  and  zinc.  (Uth)  At  the  confluence  of  various  streams.  (13th)  Paths.  (14th) 
Disinfectants  and  isolation.  (15tli)  Vegetables  and  fruits.  (16th)  In  the  stream ;  each  one. 
(17th)  8  days.  (18th)  Yes.  (19th)  No.  (30th)  54  attacks— 36  males,  38  females.  (31st)  33 
deaths — 13  males,  10  females.    (33d)  Only  the  lower  stories  inhabited. 

Villar  de  la  Reina,  957  inhabitants. — (1st  answer.)  From  the  lltli  of  August  to  the  31st  of 
September.  (3d)  Imported  by  clothing  from  Salamanca,  an  infected  place.  (3d)  Both  bad. 
(4th)  There  is  none  ;  cleaning  unknown.  (5th)  The  water  from  wells  ;  also  from  marshy  land. 
(13th)  By  land.    (14th)  Cordons,    (17th)  41  days.    (30th)  75  attacks.    (31st)  35  deaths. 

PROVINCE  OF  ALMERIA. 

Fines,  1,357  inhabitants. — (1st  answer.)  From  the  13th  of  July  to  the  30th  of  August. 
(2d)  By  persons  from  infected  places.  (3d)  First  good,  second  bad.  (4th)  No  system  of 
cleaning.  (5th)  Good,  pleasant  spring  water.  (6tli)  No.  (7th)  Clay  ;  no  marshes  nor  fevers. 
(8th)  At  500  meters.  (9th)  There  is  none.  (10th)  No  former  epidemics.  (11th)  On  the  left 
bank  of  the  river  Almanzora,  at  800  meters  distance.  (12th)  Eq\ially.  (13th)  By  land.  (14th) 
Hygiene.    (15th)  Abuse  of  fruits.    (16th)  In  the  river  and  outside  of  the  house.    (17th)  38 
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days— ascent,  10;  apogee,  9;  descent,  19.  (18tli)  No.  (19tli)  Yes.  (20th)  71  attacks— 31 
males,  40  females.  (21st)  25  deaths — 8  males,  17  females.  (22d)  All  in  the  lower ;  40  to  the 
north;  31  to  the  south. 

Senes,  756  inhabitants. — (1st  answer.)  I'rom  the  13th  of  July  to  the  20th  of  September. 
(2d)  The  disease  began  in  an  isolated  locality  outside  of  the  town,  without  having  had  com- 
munication with  the  diseased.  (3d)  Both  bad.  (4th)  There  is  none  ;  cleaning  by  the  munici- 
pality. (5th)  Spring  water  collected  in  reservoirs  and  distributed.  (6th)  No.  (7th)  Clay  ; 
no  marshes  nor  fevers.  (8th)  At  21  meters.  (9th)  Of  stone.  (10th)  Less.  (11th)  At  the 
confluence  of  three  streams.  (12th)  The  part  most  from  the  streams  attacked.  (13th)  High- 
ways.   (14th)  Disinfectants.     (15th)  Yes.     (16th)  In  the  streams.    (17th)  69  days — ascent, 

3  ;  apogee,  7 ;  descent,  59.  (18th)  No.  (19th)  Yes.  (20th)  49  attacks— 24  males,  25  females. 
(21st)  18  deaths — 7  males,  11  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Olula  del  Rio,  1,854  inhabitants. — (1st  answer.)  From  the  33d  of  July  to  the  end  of  August. 
(2d)  Unknown.  (3d)  Both  miserable.  (4th)  There  is  none;  cleaning  by  the  municipality. 
(5th)  Good  spring  water.  (6th)  No.  (7th)  Surrounded  by  a  river;  fevers  in  summer  and 
autumn.  (8th)  At  300  meters.  (9th)  There  is  none.  (10th)  Less.  (11th)  Upon  the  river 
Almauzora  and  upon  streams.  (12th)  The  lower  i^art  a:id  that  near  the  river  suffered  most. 
(13th)  Highways.  (14th)  All.  (loth)  Yes.  (16th)  In  the  river  and  in  canals.  (17th)  39  days- 
apogee,  20.    (18th)  No.    (19th)  No.    (20th)  110  attacks.    (21st)  29  deaths— 10  men,  15  women, 

4  children.    (22d)  All  in  the  lower.    (23d)  There  are  none. 

Castro,  310  inhahitants. — (1st  answer.)  From  the  23d  of  July  to  the  4th  of  August.  (2d) 
By  persons  from  infected  places.  (3d)  Both  very  bad.  (4th)  Everything  wanting.  (5th) 
From  streams  ;  good.  (6th)  No.  (7th)  Granite ;  no  fevers„  (8th)  Adjoining  the  village. 
(9th)  There  is  none.  (10th)  There  were  no  former.  (11th)  Upon  a  stream.  (12th)  Equally. 
(13th)  By  land.  (14th)  Disinfectants.  (15th)  Vegetable  food.  (16th)  In  the  stream ;  in  the 
lowest  part  of  the  stream,  as  the  water  is  used  for  drinking.  (17th)  12  days — ascent,  4 ;  apogee, 
3;  descent,  5.  (18th)  No.  (19th)  No.  (20th)  43  attacks— 20  males,  23  females.  (21st)  16 
deaths — 9  males,  7  females.    (22d)  All  the  houses  are  one-story. 

Beninar,  1,151  inhabitants. — (1st  answer.)  From  the  5th  to  the  27th  of  August.  (2d) 
On  account  of  heated  air  coming  from  the  south.  (3d)  Both  bad.  (4th)  There  is  none ; 
cleaning  by  the  inhabitants.  (5th)  Good  river  water.  (6th)  No.  (7th)  Sandy ;  no  marshes 
nor  fevei-s.  (8th)  Adjoining  the  village.  (9th)  There  is  none.  (10th)  That  of  1855 
greater.  (11th)  Upon  a  river.  (12th)  Equally.  (13th)  By  land.  (14th)  All.  (15th)  Yes. 
(16th)  In  the  river  and  outside  of  the  house.  (17th)  22  days — ascent,  12;  apogee,  6;  descent, 
4.  (18th)  Coincided  with  fogs.  (19th)  Yes.  (20th)  129  attacks— 67  males,  62  females.  (21st) 
37  deaths— 17  males,  20  females.  (22d)  All  in  the  lower.  (23d)  There  are  none.  (24th)  It  is 
believed  that  bad  food  and  cloudy  weather  influenced  the  epidemic. 

Dona  Maria,  859  inhabitants. — (1st  answer.)  From  the  13th  of  August  to  the  21st  of  Sep- 
tember. (2d)  By  i)ersons  from  infected  places.  (3d)  Ordinary.  (4th)  There  is  noije;  clean- 
ing by  the  municipality.  (5th)  Good  fountain  water  at  1  league  distance.  (6th)  No.  (7th) 
Clay;  no  marshes  nor  fevers.  (8th)  At  400  meters.  (9th)  There  is  none.  (11th)  On  the  left 
of  a  scant  river,  which  is  dry  in  summer.  (13th)  Highway.  (14th)  All  three.  (15th)  No. 
(16th)  In  canals.  (17th)  39  days— ascent,  12;  apogee,  10;  descent,  17.  (18th)  Yes.  (20th) 
40  attacks— 24  males,  16  females.  (21st)  23  deaths — 8  males,  15  females.  (22d)  All  lower  and 
to  the  south. 

Nijar,  13,161  inhabitants. — (1st  answer.)  From  the  16th  of  August  to  the  23d  of  Sej)tem- 
ber.  (2d)  By  harvesters  from  Guadix  and  Granada.  (3d)  First  good,  second  bad.  (4th) 
Two  bad  canals  irrigate  the  surrounding  land;  the  inhabitants  clean.  (5th)  Good  spring 
water.  (6th)  No.  (7th)  Clay;  no  marshes  nor  fevers.  (8th)  At  1  kilometer.  (9th)  Of  brick. 
(10th)  That  of  1854  greater;  that  of  1855  the  same  as  this.  (11th)  On  two  small  streams. 
(13th)  By  land  and  sea.  (14th)  All.  (15th)  Yes  (16th)  In  public  lavatories  and  outside  of 
the  house.  (17th)  39  days— ascent,  10  ;  apogee,  6;  descent,  23.  (18th)  No.  (19th)  No.  (20th) 
168  officially,  but  according  to  private  counting  it  was  double  that.  (21st)  37  deaths — 13 
males,  24  females.    (22d)  All  in  the  lower.    (23d)  There  are  none. 
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Adra,  11,320  inhabitants.— {1st -Answev.)  From  the  IGtli  of  August  to  the  2.3d  of  Septem- 
hei-.  (2d)  It  is  believed  to  have  originated  in  the  river  Adra.  {'.k\)  First  bad,  second  misera- 
ble: (-Ith)  No  sewerage  nor  any  public  service  for  cleaning.  (5th)  Spring  water;  well  water 
suxjplied  by  filtrations  from  the  river;  both  fair.  (6th)  No.  (7th)  There  are  marshes,  and 
fevei's  almost  all  the  year.  (8th)  At  400  meters.  (9th)  In  part  of  iron  pijoe  and  in  the  other 
part  of  brick.  (10th)  In  1855  more;  in  1860  less.  (11th)  On  the  banks  of  the  river  Adi-a, 
whose  stream  is  higher  than  the  village.  (12th)  The  higher  part  and  that  most  remote  from 
the  river  was  most  attacked.  (13th)  Highways,  (l-lth)  Fumigations.  (15th)  Yes.  (16th) 
In  streams  and  rivers  outside  of  the  house.  (17th)  38  days — ascent,  11;  apogee,  4;  descent,  23. 
(18th)  Yes.  (19th)  Yes.  (20th)  1,030  attacks— 482  males,  548  females.  (21st)  260  deaths- 
Ill  males,  149  females.  (22d)  All  in  the  lower;  eqiially  to  the  north  and  south.  (23d)  No 
attack  in  the  post  of  the  civil  guard;  among  the  carabiheros,  12  attacks  and  3  deaths.  (24th) 
Those  in  good  circumstances  escaped;  want  thought  to  have  been  the  cause  of  the  increase  of 
the  epidemic. 

Pulpi,  2,891  inhabiianfs. — (1st  answer.)  From  the  20th  of  August  to  the  8th  of  September. 
(2d)  By  persons.  (3d)  Good.  (4th)  There  is  none;  cleaning  by  the  inhabitants.  (5th)  Good; 
well  water.  (7th)  Sandy;  frequent  fevers  in  summer.  (8th)  At  500  meters.  (10th)  Less, 
(lltli)  Upon  a  dry  stream.  (12th)  Little  difference.  (13th)  Neighboring  roads.  (14th) 
Cordons  and  medicine.  (15th)  Only  of  figs.  (16th)  In  canals  and  pools.  (17th)  19  days;  reg- 
x;lar  march.  (18th)  No.  (19th)  Yes.  (20th)  15  attacks — 6  males,  9  females.  (21st)  8 
deaths — 2  males,  6  females.    (22d)  All  in  the  lower. 

Alhdhia,  1,973  inhabitants. — (1st  answer.)  From  the  28th  of  August  to  the  21st  of  Sei:)tem- 
ber.  (2d)  Unknown.  (3d)  Both  bad.  (4th)  There  is  none;  cleaning  by  the  inhabitants. 
(5th)  River  water  filtered  through  10  meters  of  sand,  and  collected  in  pipes.  (6th)  No.  (7th) 
Alluvial  clay;  no  marshes;  there  are  fevers  sometimes  after  rains.  (8th)  Within  the  village. 
(9th)  Of  masonry.  (10th)  More.  (11th)  At  the  confluence  of  two  rivers.  (12th)  By  two- 
thirds.  (13th)  By  land.  (14th)  Disinfectants.  (15th)  Yes.  (16th)  In  the  public  lavatory 
outside  of  the  house.  (17th)  25  days — ascent,  5;  apogee,  4;  descent,  16.  (18th)  No.  (19th) 
Yes.  (20th)  36  attacks — 14  males,  22  females.  (21st)  9  deaths.  (22d)  All  in  the  lower.  (23d) 
There  are  none.    (24th)  Dampness  was  a  powerful  agent  in  the  develoj^ment  of  the  epidemic. 

Berja,  15,58^  inhabitants. — (1st  answer.)  From  the  18th  to  the  29th  of  September.  (2d) 
By  persons  and  effects.  (3d)  First  good,  second  bad.  (4th)  A  canal  crosses  through  the  vil- 
lage; cleaning  is  easy.  (5th)  Good  sirring  water.  (6th)  No.  (7th)  Alluvium;  no  marshes  nor 
fevers.  (8th)  At  300  meters.  (9th)  Of  brick.  (10th)  1834  greater;  the  others  equal  to  this. 
(11th)  Two  streams  which  contain  water  at  irregular  times  (often  dry).  (12th)  Equally. 
(13th)  Highways.  (14th)  Disinfectants.  (15th)  Yes;  much.  (16th)  In  canals  and  running- 
water  outside  of  the  house.  (17th)  12  days;  irregular  periods.  (18th)  Yes.  (19th)  Yes. 
(20th)  80  attacks — 35  males,  45  females.  (21st)  21  deaths — 6  males,  15  females.  (22d)  The 
majority  in  the  lower;  houses  damp  and  in  bad  condition. 

Almeria,  39,567  inhabitants. — (1st  ansAver.)  From  the  21st  of  August  to  the  7th  of  Octo- 
ber. (2d)  By  persons  from  infected  places  ;  in  order  to  be  present  at  a  j^ublic  sj^ectacle  (bull 
fight).  (3d)  Both  bad.  (4th)  There  is  none  ;  night  soil  into  the  court-yards  ;  cleaning  by  the 
municipality.  (5th)  The  most  of  the  drinking  water  is  filtrated  from  the  river  and  from  a 
well ;  a  few  houses  make  use  of  water  from  the  mountain.  (5th)  Suspected.  (7th)  Soil 
partly  limestone,  and  in  part  detritus  from  the  mountains ;  subsoil  very  porous  and  damp ; 
very  liable  to  considerable  filtration  from  the  latrines,  etc.  (8th)  At  2  kilometers.  (9th) 
There  is  none.  (10th)  This  time  more.  (11th)  Upon  the  river  Almena  and  the  sea.  (12th) 
Eqiially.  (13th)  By  sea  and  land.  (14th)  Cordons  and  lazarettos  before  the  epidemic.  (16th) 
The  clothing  is  washed  outside  the  houses,  in  basins  and  public  lavatories,  and  in  pools  out- 
side the  town.  (17th)  48  days— ascent,  12  ;  apogee,  8  ;  descent,  28.  (20th)  3,185  attacks— 1,583 
males,  1,602  females.  (21st)  1,438  deaths— 457  males,  981  females.  (23d)  The  mortality  in 
the  prison  was  proportionate  to  that  of  the  city  in  general. 
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PROVINCE  OF  MALAGA. 

Antequera,  25,549  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  the  22d  of  Sep- 
temher.  (2d)  Imported  by  jDersons  or  things  from  infected  places  and  from  distinct  cases  pro- 
ceeding from  each  one  of  the  first  attacks ;  especially  from  Granada.  (3d)  Both  bad.  (-Ith) 
Miserable  sewers,  and  the  house  drains  are  also  in  a  miserable  condition ;  there  are  sinks  in 
each  house,  and  the  night  soil  is  deposited  in  the  court-yards.  (5th)  Springs  ;  soft  and  agree- 
able. (6th)  A  jjublic  lavatory  was  infected  by  the  clothing  of  cholera  patients,  when  numer- 
ous cases  occurred  in  the  neighboring  houses,  and  among  those  who  used  that  water  for  irri- 
gation. (7th)  Situated  on  tertiary  soil ;  limestone  ;  soil  very  damp  ;  malarial  fevers  are  very 
frequent.  (9th)  Of  brick  and  lead.  (11th)  Near  an  extensive  saline  lake.  (12th)  The  damp 
part  and  that  near  to  the  Latrines  suffered  most.  (13th)  Railways  and  highways.  (14th) 
Cordons,  lazarettos  and  disinfectants.  (15tli)  Great  abuse  of  fruits  and  vegetables.  (16th) 
In  public  lavatories.  (17th)  53  days — ascent,  16 ;  apogee,  10 ;  descent,  27.  (18th)  Yes ;  the 
attacks  and  deaths  increased  a  day  after  a  storm.'  (20th)  743  attacks.  (21st)  366  deaths. 
(22d)  In  a  railway  way  station,  all  the  inhabitants  of  the  lower  story  were  attacked,  and  none 
of  those  of  the  upper  story,  which  was  occupied  by  the  chiefs.  (23d)  Hygienic  measures  of 
the  most  rigorous  kind  enforced  in  public  establishments,  such  as  hospitals,  prisons,  garrisons, 
convents,  and  houses  of  assistance,  checked  the  spread  of  the  cholera. 

Villaneuva  del  Trahuco,  1,900  inhabitants. — (1st  answer.)  From  the  17th  of  Aiigust  to 
the  21st  of  September.  (2d)  By  jiersons  from  infected  places.  (3d)  Both  bad.  (4th)  There 
is  none ;  each  inhabitant  cleans.  (5th)  Good  river  water  and  dirty  well-water ;  soft,  contain- 
ing magnesia.  (6th)  No.  (7th)  Sandy  and  clay ;  no  marshes ;  fevers  in  autumn.  (8th)  At 
280  meters.  (9th)  There  is  none.  (10th)  In  1855  more ;  in  1860  the  same.  (11th)  On  the 
northern  bank  of  the  river.  (12th)  Equally.  (13th)  Neighboring  roads.  (14th)  Disinfect- 
ants, lazarettos,  and  inspection,  (loth)  Abuse  of  vegetables.  (16th)  In  the  river  and 
streams.  (17th)  35  days — ascent,  14  ;  apogee,  8  ;  descent,  13.  (18th)  No.  (19th)  Yes.  (20th) 
62  attacks — 25  males,  37  females.  (21st)  40  deaths — 13  males,  27  females.  (22d)  In  the  lower, 
56;  in  the  upper,  6 ;  to  the  north,  25  ;  to  the  south,  37. 

Ronda,  19,181  inhabitants. — (1st  answer.)  From  the  24th  of  August  to  the  22d  of  Octo- 
ber. (2d)  Suspected  by  persons  from  the  town  of  Canete  la  Real.  (3d)  Good  in  general;  al- 
though the  houses  of  the  first  attacked  are  in  bad  hygienic  condition.  (4th)  Very  scanty 
sewerage,  in  bad  condition.  The  night-soil  is  thrown  into  the  streets;  no  public  cleaning. 
(5th)  Springs  in  ordinary  condition;  they  contain  carbonate  and  phosphates  of  lime;  hard. 
(6th)  River  water,  which  is  used  for  washing  and  other  domestic  purposes.  (7th)  Tertiary 
formation;  limestone,  rocky;  no  marshes  nor  intermittent  fevers.  (8th)  At  700  meters  to  the 
north.  (9th)  Of  iron  pipes.  (10th)  This  time  more.  (11th)  A  small  river;  the  Guadalevin 
traverses  the  town.  (12th)  Equally.  (13th)  Highways  and  neighboring  roads.  (14th)  Cor- 
dons, lazarettos,  and  disinfectants.  (15th)  Much  abuse  of  fruits  and  vegetables;  many  cases 
occurred  among  the  venders  of  cantaloupes.  (16th)  In  the  river;  during  the  cholera,  the 
well-to-do  families  had  the  washing  done  in  the  houses.  (17th)  60  days.  (18th)  After  a  great 
storm,  which  occurred  on  the  28th  of  August,  some  increase  in  the  epidemic  was  noted.  (19th) 
Yes.  (20th)  84  attacks.  (21st)  37  deaths — 15  males,  22  females.  (22d)  In  general;  in  the 
upper  and  lower.  (23d)  No  case  occurred  in  the  prison,  in  the  beneficiary  asylum,  or  the  post 
of  the  civil  guard.  (24th)  The  number  of  concealed  cases  is  calculated  to  be  double  the 
deaths. 

Riogordo  3,459  inhabitants. — (1st  answer.)  From  the  15th  of  September  to  the  27th  of 
October.  (2d)  By  effects  from  infected  places.  (3d)  Both.  (4th)  A  single  pave  sewer  runs 
from  the  north  to  the  south  throiigh  the  village,  and  is  uncovered  in  its  last  half.  The  night- 
soil  goes  into  the  court-yards.  (5th)  Generally  used  river  water;  good,  containing  lime. 
(6th)  River  water.  (7th)  Calcareous  and  clay;  no  marshes;  intermittent  fevers  are  frequent. 
(8th)  At  50  meters.  (9th)  There  is  none.  (10th)  This  time  less,  due  to  hygienic  measures. 
(11th)  Upon  the  river  Guaro.  (12th)  The  number  of  attacks  was  greater  in  the  field  laborers 
exposed  to  the  dampness  and  emanations  from  the  soil.  (13th)  Neighboring  roads.  (14th) 
Cordons  and  disinfectants.    (15th)  Abuse  of  fruits  and  vegetables,    (16th)  In  the  river. 
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(17th)  42  days — ascent,  7;  apogee,  16;  descent,  19.  (18th)  On  days  following  storms  and 
rain,  and  in  general  after  damp  weather,  the  attacks  and  deaths  increased;  foggy  niglits  were 
frightful.  (19tli)  No.  (20th)  450  attacks— 150  males,  300  females.  (21st)  130  deaths— 50 
males,  80  females.  (22d)  Generally  in  the  lower  stories.  (23d)  One  attack  in  a  woman  in  the 
post  of  the  civil  guard. 

Note. — In  the  village  of  Tevar  there  were  only  3  attacks  and  3  deaths. 

PROVINCE  OF  CADIZ. 

Puerto  Real,  0,G38  inliah  if  ants.— (Ist  answer.)  From  the  11  th  of  July  to  the  15th  of  Sep- 
tember. (2d)  It  is  supposed  by  a  sailor  from  an  infected  place.  (3d)  Both  bad.  (4tb)  There 
is  none;  there  are  oidy  sinks  which  are  periodically  cleaned;  the  municipality  is  charged  with 
the  cleaning.  (5th)  Spring  water;  good,  containing  lime.  (6th)  No.  (7th)  Tertiary  soil, 
sandy  and  clay;  there  are  marshes  near  the  town.  Malarial  fevers  in  summer.  (8th)  Within 
the  town.  (9th)  Of  masonry  and  brick.  (11th)  On  the  seashore.  (13th)  Land  and  sea,  and 
rail.  (14th)  Medical  inspection  and  disinfection.  (15th)  No.  (16th)  -Washing  in  the  houses. 
(17th)  66  days — ascent,  28;  aj^ogee,  20;  descent,  18.  (18th)  During  the  cholera  it  rained  one 
day,  and  from  this  time  the  cholera  rapidly  began  to  develop.  (19th)  No.  (2()th)  129 
attacks — 52  males,  77  females.  (21st)  79  deaths — 33  males,  46  females.  (22d)  In  general  in 
the  lower  stories  and  to  the  south.    (23d)  There  is  no  post. 

Cadiz,  60,280  inhabitants. — (1st  answer.)  From  the  1st  of  August  to  tlie  13th  of  October. 
(2d)  Imported  from  Puerto  Real.  (3d)  First,  good  ;  second,  bad.  (4th)  The  sewerage  is  old 
but  good  ;  the  filth  goes  into  tlie  sea  ;  cleaning  by  the  municipality.  (5th)  Spring  water  from 
a  distance,  collected  in  large  earthen  jars;  contains  lime  and  magnesia.  (6th)  No.  (7th)  Soil 
calcareous ;  subsoil  clay  mixed  with  sand-stone  and  rock  ;  no  marshes  nor  fevers.  (8th)  At 
kilometers  distance.  (9th)  Iron  pipes.  (10th)  That  of  1833  less ;  that  of  1854  more ;  in 
1865  there  was  none,  in  spite  of  its  being  at  Sevilla  and  Jarea.  (11  th)  Surrounded  on  all  sides 
by  the  sea  ;  only  a  narrow  strij:)  of  land  connects  it  with  San  Fernando.  (13t]i)  Rail,  land,  and 
sea.  (14th)  Places  of  inspection,  medical,  disinfection  of  baggage.  (15th)  No.  (17t]i)  74  days — 
ascent,  35  ;  apogee,  12  ;  descent,  27,  (18th)  Sometimes  increase  of  the  epidemic  was  observed 
after  showers.  (19th)  Yes.  (20th)  1,388  attacks— 583  males,  805  females.  (21st)  554  deaths— 
246  males,  308  females.  (22d)  The  majority  in  the  upper  stories,  because  they  are  inhabited 
generally  by  the  poor  people ;  exposed  to  the  south  and  east.  (23d)  In  the  garrison,  due 
to  carefulness,  the  mortality  was  a  half  of  1  per  cent.,  while  in  the  town  it  was  1  per  cent. 
(24)  In  the  prison  and  in  the  hospital  of  San  Juan  de  Dios,  in  spite  of  its  being  located  in 
one  of  the  wards  which  suffered  most,  there  were  no  attacks ;  considered  due  to  the  excellent 
hygiene  and  system  of  isolation  used. 

Tarifa,  11,962  inhabitants. — (1st  answer.)  From  the  21st  of  Januai*y  to  the  22d  of  March, 
1886.  (2d)  By  contraband  goods  sent  to  a  peasant,  who  was  the  first  attacked  ;  the  latter  used 
the  clothing  from  an  infected  place.  (3d)  First,  bad;  second,  miserable.  (4th)  Badly  con- 
structed system  of  sewerage,  giving  place  to  the  escape  of  filtrations  into  the  public  and  private 
drinking  wells;  it  empties  into  a  stream  which  traverses  the  town.  (5th)  Wells  and  fountains, 
of  good  quality,  containing  lime.  (6th)  Contamination  between  the  drinking  wells  and  those 
for  sinks  was  suspected.  (7th)  Calcareous  clay ;  soil  very  damp.  There  are  marshes,  and  mala- 
rial fevers  are  frequent.  (9tli)  Brick.  (11th)  On  the  Strait  of  Gibraltar.  (12th)  The  ward  be- 
yond the  walls  suffered  the  most,  and  those  who  used  fountain  water  suffered  much  less.  (13th) 
By  land  and  sea.  (14th)  Disinfectants  and  fumigations.  (15th)  Abuse  of  salads,  and  of  a  dish 
made  of  bread,  oil,  vinegar,  salt,  red  pepper,  mixed  in  water  (gazpacho).  (17th)  59  days — as- 
cent, 11 ,  apogee,  5 ;  descent  43.  (16th)  The  commencement  of  the  epidemic  coincided  with 
rainy  and  stormy  weather.  (20th)  443  attacks.  (21st)  203  deaths.  (23d)  Neither  in  this  nor 
in  the  former  epidemic  was  the  island  of  Palomas,  a  half  kilometer  distant  from  the  town, 
invaded  by  cholera.  (24th)  The  poorer  quarters  were  those  which  suffered  most,  on  account 
of  want  and  of  the  great  dampness  of  the  houses. 

NoTE.^ — The  garrison  and  their  families,  and  the  emj)loy^s  of  the  light-house,  150  inhab- 
itants altogether,  occupied  the  island  of  Palomas.    The  soil  of  this  island  consists  of  strata 
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of  marine  formation,  very  rich,  in  fossils,  which  stand  several  meters  thick,  ahove  a  subsoil  of 
sedimentary  rock.  The  garrison  and  the  people  in  the  fort  are  supplied  from  a  large  open  res- 
ervoir cut  in  the  rock  containing  limpid  and  pure  water.  The  inhabitants  of  this  rock  have 
never  been  invaded  by  an  epidemic  of  cholera. 

La  Linea  (fJie  Lines  near  Gibraltar)  9,169  inhabitants. — (1st  answer.)  Erom  the  llth  of 
August  to  the  17th  of  October.  (2d)  Unknown.  (3d)  Eirst,  ordinary ;  second,  bad.  (4th) 
There  is  none ;  public  cleaning  at  the  charge  of  the  municipality ;  night-soil  into  the  court- 
yards, (oth)  Spring  and  well  water.  (6th)  No.  (7th)  Sandy  soil ;  subsoil  calcareous.  (8th) 
Near  the  town.  (9th)  There  is  none.  (10th)  There  was  none  in  1865  ;  this  time  more  than 
in  1834;  since  the  latter  period  the  population  has  tripled.  (11th)  On  the  sea-shore.  (12th) 
The  ward  near  the  sea  suffered  most.  (13th)  By  land  and  sea.  (14th)  Disinfectants,  isola- 
tion, and  burning  of  clothing.  (15th)  Abiise  of  fruits  and  alcoholic  beverages.  ■(16th)  In 
the  houses.  (18th)  No.  (19th)  Yes.  (20th)  429  attacks— 205  males,  224  females.  (21st)  206 
deaths — 96  males,  110  females.    (22d)  The  majority  dwelt  in  the  lower. 

SUMMARY  OF  REPLIES  TO  INTERROGATORIES  CONCERNING  CHOLERA  IN  SPAIN. 

A  general  examination  of  the  foregoing  analysis  of  official  replies  to  interrogatories  con- 
cerning the  epidemic  of  cholera  in  Spain  during  1885,  addressed  by  the  Spanish.  Government 
to  all  the  cities  and  villages  of  that  Kingdom  which  had  been  visited  by  the  scourge,  shows 
the  following  facts: 

This  analysis  embodies  information  relating  to  582  towns,  and  the  course  of  cholera  therein; 
it  furnishes  important  data  relating  to  ujDwards  of  two  million  persons  scattered  over  the 
whole  country,  liable  to  contract  the  disease;  comprises  statistics  more  or  less  detailed  of  vari- 
ous conditions  and  circumstances  of  80,776  attacks  of  cholera,  and  29,387  deaths  therefrom. 

RexMes  to  question  No.  2. — As  to  the  mode  of  origin  of  the  disease,  the  reports  from  141 
villages  declare  it  to  be  unknown;  those  from  340  villages  state  that  it  was  introduced  by  per- 
sons from  infected  places;  those  from  49  villages  affirm  that  it  was  introduced  by  contami- 
nated personal  effects;  those  from  25  villages  admit  that  the  disease  was  due  to  contaminated 
water  of  small  rivers  or  irrigation  canals.  It  should  be  stated  in  this  connection  that  occa- 
sionally the  disease  was  introduced  by  two  or  more  of  these  means. 

No.  3. — As  to  the  general  hygienic  conditions  of  the  localities  invaded  by  the  epidemic, 
279  reports  state  that  they  were  good;  197  say  they  were  bad;  and  91  claim  that  they  were 
ordinary.  As  to  the  hygienic  conditions  of  the  particular  dwellings  of  the  first  attacked,  113 
reports  defined  thern  as  good;  348  declared  them  bad;  and  87  pronounced  them  ordinary. 

No.  4. — As  to  sewerage:  52  towns  report  the  existence  of  a  very  imperfect  system  of  sewers, 
in  bad  condition;  523  towns  possess  no  sewers;  in  140  towns  it  is  stated  that  the  removal  of 
sewage  and  other  kinds  of  filth  is  done  under  direction  and  at  the  cost  of  the  municipality;  in 
214  towns  it  is  stated  that  there  is  no  disposal  of  sewage,  excrement,  etc.,  other  than  by  the 
cleansing  of  the  rains  of  heaven,  luiless  the  individual  inhabitants  are  disposed  for  their  own 
profit  to  remove  the  filth  for  manure. 

No.  5. — As  to  the  source  of  the  drinking  water,  372  towns  use  spring  water;  126  use  well 
water;  191  use  river  water;  21  use  water  from  irrigation  canals;  16  use  rain-water  collected  in 
cisterns,  sometimes  above,  but  mostly  underground.  As  to  the  quality  of  the  drinking  water, 
in  354  instances  it  is  declared  to  be  good;  in  29  it  is  said  to  be  bad;  in  22  it  is  claimed  to  be 
of  medium  quality. 

No.  6. — In  the  reports  from  107  towns  it  is  stated  that  containinated  drinking  water  sup- 
plied the  houses  in  which  the  first  outbreak  of  cholera  occurred,  and  was  believed  to  be  the 
cause  of  the  disease;  in  396  reports  it  is  affirmed  that  the  drinking  water  was  not  charged 
with  responsibility  for  the  first  spread  of  the  disease. 

No.  7.— As  to  the  character  of  the  soil:  In  303  towns  clay  was  a  constituent;  in  256  rock 
was  a  prominent  feature;  in  190  sand  predominated.  As  to  the  presence  in  the  immediate 
neighborhood  of  marshes,  lagoons,  or  swamps:  They  were  present  in  70  instances;  they  were 
absent  m  353.  The  prevalence  of  intermittent  fevers,  especially  in  autumn,  is  mentioned  in 
210  reports;  their  absence  is  stated  in  313  reports. 
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No.  8. — As  to  the  location  of  the  cemetery:  The  average  distance  from  the  center  of  tiie 
town  was  found  to  be  about  two-tliirds  of  a  Icilometer. 

No.  9. — As  to  the  means  of  conduction  of  the  drinking  water  into  the  town:  In  342  instances 
there  were  no  means;  in  145  cases  these  were  closed  conduits  of  terra-cotta,  brick,  or  masonry; 
in  48  instances  there  were  iron  pipes;  in  22  there  were  lead  pipes;  and  in  17  towns  the  drinking 
water  was  stated  to  be  brought  in  through  irrigation  canals. 

No.  10. — The  towns  were  more  afflicted  by  the  scourge  formerly  in  210  instances;  less 
afflicted  formerly  in  172  cases. 

No.  11 — The  town  was  located  upon  a  river  in  245  instances;  upon  one  or  more  small 
streams  in  141  cases;  upon  the  sea  in  10;  upon  one  or  more  large  irrigation  canals  35  times. 

No.  12. — The  part  of  the  town  nearest  the  river,  stream,  or  canal  was  stated  to  be  more 
affected  by  the  epidemic  than  the  rest  of  the  town  in  130  instances,  less  in  45  cases,  and  equally 
in  179. 

No.  13. — The  means  of  communication  between  the  town  and  other  infected  places  were: 
126  times  by  railway;  by  sea,  23  times;  by  river,  18  times;  by  land,  559  times. 

No.  14. — Of  the  preventive  measures:  Disinfectants  were  employed  425  times,  cordons  177 
times,  lazarettos  116  times,  either  singly  or  two  combined;  all  three  of  these  were  used  in  78 
instances;  isolation,  either  singly  or  in  conjunction  with  one  or  more  of  the  otliers,  in  the  case 
of  85  towns. 

No.  15. — The  abuse  of  fruits  by  the  inhabitants  is  stated  to  have  occurred  in  the  case  of 
451  towns;  it  is  stated  that  there  was  no  such  abuse  in  the  case  of  247  towns. 

No.  16. — As  to  the  washing  of  clothes:  The  custom  of  washing  within  the  dwellings  pre- 
vailed 108  times;  the  opposite  custom  of  giving  the  washing  out  prevailed  81  times;  public 
lavatories  existed  in  158  instances;  the  custom  of  washing  the  clothing  in  the  rivers  or  small 
streams  prevailed  350  times,  in  the  irrigation  canals  64  times,  in  the  fountains  13  times,  and 
in  private  basins  (usually  stone)  43  times. 

No.  17.— The  average  duration  of  the  epidemic  was  56  days  per  town,  with  a  rise  of  20 
days,  a  stationary  period  of  11  days,  and  a  gradual  fall  of  25  days. 

No.  18. — The  greatest  mortality  is  stated  to  have  coincided  with  storms  and  rains  in  279 
instances,  and  it  is  affirmed  that  it  did  not  so  coincide  in  243  instances. 

No.  19. — Tendency  to  diarrhoea  or  to  intestinal  disturbances  prevailed  among  the  inhabi- 
tants previous  to  the  outbreak  of  the  epidemic  in  the  case  of  382  towns;  it  is  stated  that  there 
was  no  such  tendency  in  128  towns. 

No.  20. — The  average  population  embraced  in  these  official  documents  is  401  inhabitants 
per  town.  Of  this  number  the  average  percentage  attacked  by  cholera  was  34.91.  Of  the 
cholera  attacks,  56.92  per  cent,  were  in  females;  whilst  only  43.08  per  cent,  were  in  males. 

No.  21. — There  was  a  moi'tality  among  the  attacked  of  36.38  i^er  cent.  Of  the  deaths,  61.36 
per  cent,  were  in  females,  whilst  again  only  38. 64  per  cent  were  in  males. 

No.  22. — Although  in  the  majority  of  Spanish  towns  of  this  average  population,  the  dwell- 
ings have  usually  only  one  story,  in  quite  a  number  of  the  villages  the  houses  are  of  two  and 
sometimes  three  stories.  In  310  towns  the  majority  of  the  attacks  were  in  peojile  living  in  the 
lower  stories  or  in  basements;  in  77  towns  the  majority  of  those  attacked  lived  in  the  upijer 
stories;  and  in  48  towns  the  inhabitants  of  the  upper  and  lower  stories  were  equally  attacked. 
In  131  towns  the  majority  of  the  attacked  occupied  rooms  facing  to  the  south;  in  65  the  ma- 
jority of  the  rooms  of  victims  faced  to  the  north;  whilst  in  63  towns  there  was  no  difference 
in  this  respect. 

No.  23. — In  298  towns  there  were  no  military  or  penal  establishments.  In  73  towns  there 
were  such  establishments  and  in  these  usually  the  percentage  of  invasions  was  considerably 
less  than  that  in  the  surrounding  populations. 

There  are  several  points  in  this  summary  which  should  be  somewhat  elucidated  and  others 
which  are  more  or  less  noteworthy.  ^  Although  these  reports  declare  in  tlie  majority  of  instances 
that  the  general  hygienic  conditions  of  the  town  invaded  were  good  this  declaration  must  be 
taken  with  a  great  many  "grains  of  allowance."    What  has  been  thus  declared  "good"  in 
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Spain  is  only  relatively  so.  The  same  conditions  in  English  or  American  towns  would  be 
described  as  either  "bad"  or  only  "ordinary."  As  a  rule  in  estimating  the  value  of  such  terms, 
it  would  be  well  for  the  American  or  English  reader  of  this  analysis  to  regard  such  terms  as 
equivalent  to  "not  so  bad."  This  especially  applies  to  the  description  of  the  quality  of  the 
drinking  water,  for  with  the  greatest  rarity  can  it  be  justly  denominated  as  "  good,"  yet  in  the 
majority  of  instances  it  has  been  so  described. 

Again,  with  regard  to  sewerage  and  the  disposal  of  sewage,  the  replies  do.  not  state  half 
the  truth.  Although  fifty-two  towns  report  the  existence  therein  of  a  more  or  less  extensive 
system  of  sewerage,  it  can  be  fairly  stated  that  there  is  not  a  town  in  Spain  with  which  I  am 
personally  acquainted  or  of  which  I  possess  trustworthy  information,  save  the  city  of  Madrid, 
which  has  a  system  of  sewerage  worthy  of  the  name.  When  the  so-called  sewers  exist  at  all  their 
extent  is  ridiculously  limited  and  their  condition  is,  almost  without  exception,  such  as  to  render 
them  useless  or  abominable,  oftentimes  even  dangerous  to  the  public  health.  And  as  to  the 
disposal  of  the  household  sewage  and  other  refuse  material  it  may  be  taken  for  granted  that 
the  local  officials  who  have  made  these  reports  have  exposed  therein  as  little  as  possible  the  real 
truth,  which  indeed  is  frequently  enough  revolting.  The  usual  statement  that  the  cleansing 
of  the  town  is  done  by  the  inhabitants,  when  justly  translated  means  that  such  matters  are 
abandoned  to  the  purifying  action  of  storms  and  to  the  interests  of  those  agriculturists  who 
desire  to  annually  enrich  their  soil  with  manure  at  little  cost. 

Concerning  measiires  of  prevention:  disinfection,  cordons,  lazarettos,  isolation,  were  the 
means  resorted  to,  and  in  the  order  of  frequency  above  recorded.  It  ma,j  be  stated  that,  in 
general,  the  disinfection  was  perfunctory  in  the  exti-eme;  that  the  cordons  were  very  tardily 
established  and  easily  penetrated;  that  the  lazarettos  were  inadequate  and  badly  managed;  and 
that  the  isolation  was  not  complete  or  resorted  to  with  sufficient  promptness. 

The  washing  of  clothing  in  Spain,  as  it  usually  does  in  other  countries,  played  an  important 
role  in  the  dissemination  of  the  seeds  of  the  epidemic.  The  custom  of  washing  the  clothing  in 
rivers  or  smtill  streams  prevailed  in  the  great  majority  of  instances.  In  fact  this  contamina- 
tion of  streams,  fountains,  wells,  and  irrigation  canals  by  the  soiled  personal  effects  of  cholera 
patients  was  almost  universal,  and  it  is  not  at  all  surprising  tha.t  the  epidemic,  having  once 
gained  a  firm  foothold  in  Spain,  so  severely  ravaged  that  country  from  one  end  to  the  other. 
What  has  already  been  said  in  a  former  part  of  this  section  respecting  the  water  supply,  public 
and  private  liygieng,  and  the  manners  and  customs  of  the  people  will  make  this  readily  under- 
stood. 

This  analysis  shows  that  the  state  of  the  weather  exercised  but  little  regular  influence 
over  the  development  of  the  disease  or  the  course  of  the  epidemic. 

It  appears  that  there  was  in  most  of  the  towns  a  tendency  of  the  population  to  diarrhoea 
or  to  other  intestinal  disturbances  previous  to  the  outbreak  of  the  epidemic  therein. 

The  statistics  embraced  in  this  analysis  show  that  34.91  per  cent,  of  the  population  of  the 
infected  villages  was  attacked  with  cholera,  and  that  among  those  attacked  there  was  a  mor- 
tality of  36.38  per  cent.  The  most  noteworthy  point  concerning  these  figures  is,  however, 
that  the  brunt  of  the  misfortune  fell  far  more  heavily  upon  the  females  than  upon  tjie  males. 
The  reason  of  this  difference  is  difficult  of  explanation,  unless  it  be  the  fact  that  so  many  of 
the  women  were  engaged  in  handling  and  washing  the  soiled  clothing. 

GENERAL  REMARKS  CONCERNING  CHOLERA  IN  SPAIN. 

Although  the  Kingdom  of  Spain  was  invaded  by  cholera  during  the  summer  of  1884,  the 
disease  was  limited  to  the  province  of  Alicante,  unless  we  admit  that  some  few  cases  of  a  sus- 
jjicious  character  in  the  city  of  Toledo,  which  caused  great  alarm  in  that  municipality,  were 
genuine  examples  of  the  Asiatic  scourge.  Whether  these  alarming  cases  in  Toledo  were  or 
were  not  Asiatic  cholera,  their  origin  was  traced  to  the  districts  in  the  province  of  Alicante, 
where  the  disease  then  had  an  undoubted  existence. 

It  seems  pretty  well  established  that  the  origin  of  the  cholera  of  1884  in  the  province  of 
Alicante  was  due  to  importation  indirectly  from  the  south  of  France,  where  an  epidemic  was 
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then  prevailing,  tlirotigli  a  family  of  refugees  with  their  personal  efPects,  who  had  sailed  first 
to  the  French  province  of  Oran,  on  the  northern  coast  of  Africa,  and  thence  by  a  fishing 
smack  to  a  small  maritime  village  on  the  eastern  coast  of  Spain,  near  the  city  of  Alicante, 
the  capital  of  the  province  of  the  same  name,  where  they  and  their  effects  evaded  the  quaran- 
tine and  surrej^titiously  entered  the  country. 

It  is  also  very  certain  that  from  the  limited  epidemic  which  followed,  the  disease  reached 
Gandia,  a  small  town  in  the  southern  and  maritine  portion  of  the  adjoining  province  of  Val- 
encia, towards  the  end  of  the  autumn  and  lingered  through  the  winter  in  that  neighborhood 
in  the  form  of  scattered  "suspicious  cases,"  until  the  middle  of  the  spring  of  1885  when  chol- 
era suddenly  broke  out  and  rapidly  spread  as  an  active  epidemic  in  the  not  very  distant  town 
of  Jativa,  also  located  in  the  southern  part  of  the  province  of  Valencia.  From  this  point  the 
disease  qtiickly  spread  far  and  wide,  at  first  chiefly  through  the  movements  of  agricultural 
laborers  from  this  cholera-stricken  district,  as  it  had  been  carried  in  the  first  j)lace  to  Jativa  . 
from  the  infected  neighborhood  of  Gandia. 

The  history  of  the  origin  and  spread  of  the  great  epidemic  of  1885  in  Spain  is  like  the  inva- 
sion and  march  of  almost  all  other  cholera  epidemics.  On  the  appearance  of  the  first  cases 
there  was  great  doubt  as  to  the  real  nature  of  the  disease,  the  municipal  authorities  and  the  local 
physicians  strenuously  repudiating  the  suspicion  that  Asiatic  cholera  had  broken  out  in  their 
community,  meantime  naturally  neglecting  to  adopt  proper  precautionary  measures  against 
the  development  of  a  possible  epidemic.  All  sorts  of  names  but  the  real  one  were  given  to  the 
disease,  whilst  numbers  of  the  frightened  inhabitants  with  their  personal  effects  early  seized 
the  opportunity  to  flee  before  the  enclosure  of  the  town  by  the  hated  corcZoM  sanitaire.  Tardily 
the  place  is  officially  proclaimed  to  be  infected  with  Asiatic  cholera  and  is  isolated  from  the 
rest  of  the  world  by  a  sanitary  cordon  under  authority  of  the  government.  Not  only  does 
this  "  isolation  "  come  late,  but  even  after  it  is  accomplished  ingress  and  egress  take  place 
without  very  great  difficulty.  The  epidemic  spreads,  leaping  over  this  slight  barrier  and  defy- 
ing the  insignificant  restraints  of  fumigation  of  travelers  and  of  their  detention  in  lazarrettos, 
and  in  a  short  time  becomes  one  of  the  most  devastating  Spain  has  ever  experienced. 

There  are  several  reasons  why  the  force  of  the  epidemic  fell  more  heavily  upon  Spain 
than  upon  other  European  countries.  One  of  the  principal  of  these  was  that  the  true  nature 
of  the  disease  was  for  so  long  a  time  either  misunderstood  or  systematically  concealed,  thus 
rendering  it  possible  for  scattered  foci  of  infection  to  become  firmly  established  before  any 
effective  means  of  restriction  were  devised  and  employed.  By  the  end  of  the  spring  of  1885 
the  seeds  of  the  epidemic  had  been  broadly  strewn  from  these  foci  of  infection  over  the  greater 
part  of  the  Kingdom  mainly  by  the  movements  of  agricultural  laborers  and  refugees  from  the 
infected  southern  portion  of  the  province  of  Valencia,  and  this  had  already,  to'  a  great  extent, 
taken  place  before  the  enforcement  of  any  vigorous  or  effective  means  of  limitation.  Cholera 
does  not  originate  de  novo  in  Spain,  notwithstanding  the  nearly  universal  violation  of  the 
most  fundamental  jirinciples  of  puldic  and  private  hygiene  in  that  country,  else  it  would  no 
doubt  be  endemic  there  as  it  is  in  Lower  Bengal,  for  the  drinking  water  is  but  little  less  pol- 
lufed  m  the  former,  the  disposal  of  the  liousehold  filth  but  little  less  objectionable,  and  the 
manners  and  customs  of  the  people  but  little  less  conducive  to  the  production  and  propagation 
of  such  a  disease.  But  what  has  been  said  more  or  less  in  detail  of  the  very  pronounced 
unhygienic  conditions  almost  universally  prevailing  in  Spain  at  the  time  of  this  wide-spread 
dissemination  of  the  seeds  of  the  disease,  constituting  that  country  a  well  prepared  soil, 
explains,  I  think,  very  satisfactorily  the  rapid  and  uncontrollable  development  of  the  epidemic 
and  the  exuberant  harvest  of  death  which  was  reaped  there  in  1885. 

A  comparison  of  this  country  with  Egypt,  France,  and  Italy  shows  at  a  glance  one  thing- 
common  to  all — the  wide  prevalence  of  squalor  among  the  general  j)opulation.  In  this  resj^ect 
the  condition  of  Spain  was  somewhat  worse  than  that  of  either  France  or  Italy  ;  it  was  some- 
what better  than  that  of  Egypt.  Again,  in  respect  to  proper  appreciation  and  application  of 
the  fundamental  principles  of  hygiene  by  municipalities  and  by  individuals,  the  situation  of 
Spain  was  something  worse  than  that  of  France  or  Italy  and  a  little  better  than  that  of  Egypt. 
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As  regards  the  permanent  establisliment  and  efficiency  of  organizations  for  tlie  care  of  the 
public  health,  Spain  was  much  worse  off  than  was  France  or  Italy;  she  was  perhaps  on  a  par 
with  Egypt.  Concerning  the  important  matter  of  pure,  wholesome,  uncontaminated  drinking 
water,  again  France  and  Italy  had  the  advantage  of  Spain;  whilst  Egypt,  being  dependent 
almost  entirely  upon  the  Nile  and  the  iri'igation  canals  leading  from  it,  was  in  a  peculiar 
situation.  In  the  description  of  the  water  supply  of  the  city  of  Murcia  in  Spain,  it  will  be 
remembered  that  most  of  the  drinking  water  was  collected  by  the  citizens  from  the  river 
Segura  during  the  spring  freshets  and  stored  in  great  earthen  jars  for  use  diiring  the  rest  of 
the  year;  and  by  reference  to  the  foregoing  account  of  manners  and  customs  of  the  Spanish 
people,  it  will  be  seen  that  this  custom  of  collecting  and  storing  drinking  water  for  future  use 
was  not  infrequent  in  many  localities  in  the  south  of  Spain,  where  the  Moors  had  lingered 
longest  and  naturally  left  most  imjoress  of  their  peculiarities  upon  the  mode  of  life  of  the  inhab- 
itants. In  Egypt  this  custom  of  storing  the  drinking  water  at  the  period  of  the  rise  of  the  Nile 
is  very  prevalent.  It  is  perhaps  the  extent  of  this  custom  of  water  storage  by  the  individual 
inhabitants  of  Egypt  more  than  any  other  circumstance  which  explains  why  the  recent  ej)i- 
demic  of  cholera  has  so  frightfully  ravaged  Spain  whilst  Egypt  suffered  less.  Of  course  there 
are  many  modes  of  disseminating  cholera,  hut  it  is  very  clear  that  the  rapid  spread  of  an  epi- 
demic of  this  disease  in  a  locality  after  it  has  been  once  introduced  is  most  frequently  due  to 
infection  of  the  drinking  water  by  the  washing  of  clothing  soiled  with  cholera  discharges,  or 
more  directly,  though  less  frequently,  by  the  alvine  evacuations  themselves.  Of  two  countries, 
the  one  depending  for  drinking  water  mainly  upon  small  streams  and  irrigation  canals  liable 
to  contamination,  as  was  Spain,  the  other  depending  for  drinking  water  mainly  upon  that 
stored  long  before  the  appearance  of  the  epidemic,  as  was  Egypt,  we  should  expect  the  ravages 
of  the  epidemic  to  be  greater  in  the  former. 

The  cholera  epidemic  of  1885  in  Spain  is  notable,  among  other  things,  for  a  very  extensive 
effort  to  protect  the  inhabitants  of  a  great  number  of  villages  from  attack  and  death  by 
cholera,  as  well  as Jbo  shorten  the  duration  of  the  epidemic  without  recourse  to  the  harrowing 
infliction  of  cordons  sanitaires,  maritime  quarantines,  isolations,  fumigation  of  travelers, 
etc.  I  refer  to  the  wholesale  inoculations  of  inhabitants  with  the  supposed  virus  of  Asiatic 
cholera  by  Dr.  Jaime  Ferran  and  his  associates.  This  matter  will  be  discussed  at  some  length 
in  a  subsequent  chapter,  to  which  those  desirous  of  information  concerning  the  facts  are 
referred. 

EEVISITATION  OF  SPAIN  BY  CHOLERA  IN  1890. 

Whilst  this  report  is  passing  through  the  press  news  is  published  in  America  through  the 
secular  and  the  medical  press  of  the  reappearance  of  Asiatic  cholera  in  the  Kingdom  of  Spain, 
and  the  gradual  development  in  that  country  of  another  wide-spread  epidemic  of  that  disease. 
At  the  present  moment  cholera  seems  to  have  found  a  lodgment  and  to  be  spreading  in  no  less 
than  four  of  the  provinces  on  the  eastern  Mediterranean  coast,  namely,  Valencia,  Alicante, 
Murcia,  and  Tarragona.  It  is  difficult,  however,  to  obtain  exact  information  relative  to.the 
extent  of  this  outbreak,  but  it  appears  to  be  serious.  The  former  course  of  vacillation  and 
concealment  followed  by  the  municipal  and  provincial  authorities  is  again  being  practiced, 
whilst  the  frightened  inhabitants  are  fleeing  to  distant  localities,  and  probably  carrying  with 
them  without  restraint  the  seeds  of  another  great  epidemic.  The  hygienic  condition  of  Spain  is 
to-day  but  little  better  than  it  was  in  1885.  In  fact,  during  the  years  immediately  succeeding 
the  epidemic  of  the  latter  year  general  and  individual  hygiene  were  even  in  worse  straits 
than  before,  on  account  of  the  financial  exhaustion  occasioned  by  the  great  draughts  upon  the 
treasuries  of  the  municipal  ties  of  the  affected  districts,  and  it  does  not  seem  that  any  general 
movement  has  been  since  inaugurated  looking  to  radical  improvement. 

It  seems,  therefore,  that  Spain  is  a  second  time  within  a  decade  to  be  the  victim  of  a  severe 
epidemic  of  Asiatic  cholera,  unless  indeed  the  influence  of  the  former  infection  is  still  suffi- 
ciently powerful  for  her  protection. 
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Tlie  extent  of  this  last  ejjidemic  has  become  so  great  ah'eady  that  there  seems  to  be  daiigiT 
of  another  very  general  invasion  of  the  Mediterranean  countries  of  southern  Europe. 

The  origin  of  the  outbreak  in  Spain  in  1890  is  quite  obscure,  according  to  my  informatioi.. 
There  seem  to  bo  three  conflicting  stories,  each  of  which  lacks  a  satisfactory  basis.  Tliei'c  is 
no  doubt  that  the  disease  first  ajjpeared  in  the  village  of  Pueblo  de  Rugat,  in  the  pnjviiK'c.  of 
Valencia,  a  village  which  suffered  also  from  the  ej)idemic  of  1885.  Here,  however,  accounts 
differ.  One  relates  that  whilst  tearing-  up  for  sanitary  inaprovenaents  certain  streets  in  the 
neighborhood  of  the  cemetery  where  the  cidavers  of  the  victims  of  the  epidemic  of  1885  were 
Interred,  the  disease  suddenly  appeared  among  some  children  and  women  in  the  immediate 
neighborhood,  a  recrudescence  from  the  old  germs  buried  in  the  cholera  cemetery,  and  that 
the  epidemic  spread  from  these.  Another  rumor  accounts  for  the  sudden  outbreak  of  the 
disease  in  Pueblo  de  Rugat  by  introduction  of  the  cholera  germs  in  the  soiled  clothing  of 
some  soldiers  returning  from  a  Spanish  colony  on  the  northern  coast  of  Africa.  And  still 
another  rumor  is  that  the  cholera  was  brought  to  this  village  by  some  travelers  from  the 
East.  Whatever  the  true  explanation  may  be,  it  is  now  certain  that  the  disease  of  Pueblo 
de  Rugat  was  genuine  Asiatic  cholera,  notwithstanding  the  repeated  denials  of  the  local  and  of 
the  general  authorities  which  were  at  first  so  widely  published. 


SECTIONS. 
OHOLEEA  IN  GEEAT  BEITAIR. 
ABSTRACTS  OF  UNITED  STATES  CONSULAR  REPORTS. 
CHOLERA  AT  CARDIFF,  GREAT  BRITAIN,  1884.* 

A  great  many  alarming  rumors  have  jiassed  current  in  this  port  and  district  since  the  out- 
break of  cholera  at  Marseilles.  Considerable  traffic  is  carried  on  between  the  infected  French 
port  and  the  British  Channel;  anxiety  regarding  the  epidemic,  and  dread  lest  it  should  be 
imported  to  South  Wales,  were  to  be  expected.  All  sorts  of  panic-inspiring  reports  floated 
about  from  day  to  day.  I  was  once  informed  by  a  gentleman  of  j)osition  in  town  that  a  cholera 
ship,  with  dead  and  dying  on  board,  had  been  permitted  to  enter  Rute  Dock  unchallenged.  I 
mention  this  instance  as  a  sample  of  what  was  said,  and  as  indicating  what  the  state  of  the 
public  pulse  must  have  been  when  reports  of  that  character  were  promulgated  by  men  who 
ought  to  know,  and  whose  business  it  was  to  be  accurate.  But  the  facts  in  connection  with 
the  threatened  introduction  of  cholera  to  this  port  and  the  measures  adopted  to  prevent  the 
same  are  as  follows: 

The  first  cholera  alarm  was  in  connection  with  the  steamship  Carthagena,  which  left 
Marseilles  the  first  week  in  July,  with  two  men  suffering  from  choleraic  diarrhoea.  One  was 
ill  for  twelve  hours,  and  the  other  for  about  twenty-four.  But  both  recovered  before  the 
vessel  arrived  in  Cardiff  Roads  on  the  lltli  of  July. 

Alarming  rumors  concerning  the  Carthagena  had  j^receded  her,  and  the  sanitary  tug- 
boat had  been  on  the  lookout  for  the  vessel  for  several  days  previous  to  her  arrival. 

She  was  detained  in  the  Cardiff  Roads  four  days,  during  which  time  both  the  crew  and 
the  vessel  were  thoroughly  overhauled  and  examined.  The  crew  was  found  to  be  in  good 
health;  no  case  of  cholera  had  broken  out  on  the  vessel,  and  she  was  allowed  to  proceed  to 
dock.    The  next  case  occasioning  alarm  was  that  of  the  Granville. 

This  steamer  left  Marseilles  on  the  23d  of  July.  Soon  after  her  departure  one  fireman 
died  after  a  very  short  illness,  the  symptoms  indicating  cholera.  This  vessel  was  intercepted 
in  the  Cardiff  Roads  and  subjected  to  a  thorough  examination.  She  was  disinfected,  and  after 
a  quarantine  of  five  days  was  allowed  to  proceed  to  dock. 

Further  alarm  was  occasioned  by  the  arrival  of  the  Rishauglys  from  Marseilles.  She 
entered  that  port  with  grain.    After  discharging  her  cargo  she  was  removed  to  another  part 


*  Report  by  Evan  D.  Jones,  United  States  consul,  August  13, 1884. 
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of  the  docks  or  harbor,  where  the  sewage  of  the  town  discharges  itself.  Two  cases  of  chol- 
era occurred  on  board  while  the  vessel  was  at  Marseilles.  The  men  were  immediately  sent  to 
hospital,  and  the  vessel  proceeded  to  Cardiff  on  25th  July.  She  was  intercepted  in  the  roads 
on  the  3d  Aiigust,  but  no  sickness  was  found  on  board.  The  vessel  has  been  disinfected  under 
the  direction  of  the  medical  ofl&cer,  and  the  crew  have  been  daily  inspected,  but  no  case  of 
cholera  or  any  sickness  has  occurred.  The  captain  of  the  Rishauglys  had  slight  stomachic 
complaint  which  has  now  disappeared,  but  he  was  kept  upon  the  Flat  Holms,  an  island  in  the 
roads,  diiring  convalescence.  There  is  no  cause  for  anxiety  respecting  him.  The  vessel  was 
released  from  quarantine  and  entered  the  dock  on  Monday  last,  the  11th  August. 

Regarding  the  j)recautions  taken  by  the  authorities,  I  would  say  that  all  vessels  from  the 
Mediterranean,  the  Baltic,  Black  Sea,  Sea  of  Azof,  the  Sea  of  Marmora,  directly  or  indirectly, 
or  from  any  other  port  where  cholera  has  appeared,  or  any  vessel  carrying  goods  or  persons 
from  vessels  coming  from  the  ports  or  places  aforesaid,  are  challenged,  and  the  master  is 
required  to  furnish  all  information  as  to  the  port  from  which  he  sailed,  the  state  of  sickness 
at  such  port  or  ports,  the  condition  of  the  crew  during  the  voyage,  the  present  state  of  the 
crew,  and  the  nature  of  the  sickness,  if  any.  Stringent  regulations  are  in  force  compelling 
pilots  and  quarantine  officers  to  remain  on  board  vessels  where  sickness  prevails  until  such 
vessel  is  dischai'ged  from  quarantine. 

Vessels  arriving  with  clean  bills  of  health  display  a  large  yellow  flag  by  day,  and  a  signal 
lantern,  such  as  is  commonly  used  on  board  Her  Majesty's  war-ships,  in  the  night-time.  Ves- 
sels without  clean  bills  of  health  display  a  yellow  flag  with  a  circular  black  mai'k  or  ball 
thereon  in  the  day-time,  and  a  lantern,  as  used  by  vessels  with  clean  bills  of  health,  by  night. 
Vessels  with  cholera  on  board  are  required  to  display  a  flag  of  yellow  and  black  at  the  main- 
topmast  head  in  the  day-time,  and  two  lanterns,  one  over  the  other,  at  night. 

Vessels  with  unclean  bills  of  health  are  boarded,  so  as  to  ascertain  if  the  whole  of  the 
crew  are  in  good  health.  If  so,  the  vessel  is  allowed  to  enter  the  docks  ;  if  any  are  sick  she  is 
detained  by  the  officer  for  twelve  hours  to  enable  the  medical  officer  of  health  to  visit  the  ship 
and  make  an  insjiection.  If  he  finds  that  the  crew  has  suffered  from  cholei'a,  the  vessel  is 
disinfected  by  means  of  burning  sulphur  in  every  compartment,  to  the  extent  of  1  pound  per 
1,000  cubic  feet  space.  The  wood- work  of  all  cabins  is  thoroughly  washed  with  a  solution  of 
McDougall's  soluble  powder  of  carbolate  of  lime  in  a  proportion  of  2  ounces  to  each  gallon  of 
water.  The  bedding  and  soiled  clothing  of  the  sick  are  destroyed,  and  the  ballast  water  and 
bilge  water  removed  and  replaced  by  fresh  water.  Accommodation  has  been  provided  for 
cholera  cases  on  the  island  already  named,  should  any  make  their  appearance. 

Similar  precaxitions  have  been  taken  and  like  regulations  prevail  at  Swansea  and  Newport. 

It  is  satisfactory  to  add  that  this  community  is  at  present  in  a  calm  state  of  mind  con- 
cerning, cholera.  Cardiff:  occujjies  a  flat  situati(jn,  and  tlie  climate  is  therefore  often  sultry, 
and  notwithstanding  the  fact  that  the  sewage  and  sanitary  arrangements  are  good  in  most 
sections  of  the  town,  a  general  impression  prevails  that  should  the  cholera  appear  here  it 
will  prove  destructive  to  the  inhabitants,  as  it  has  done  during  previous  visitations.  It  has 
been  decided  to  throw  water  charged  with  carbolate  of  lime  down  the  sewers  and  ventilators 
of  Roathe,  a  district  of  Cardifi",  where  injurious  gases  are  reported  to  be  escaping.  The  vigi- 
lance of  the  authorities  and  the  firmness  and  capacity  displayed  by  Dr.  Paine,  the  medical 
officer  of  health,  are  deserving  of  all  praise. 


FATAL  CASE  OF  CHOLERA  AT  CARDIFF* 

A  fatal  case  of  cholera  having  occurred  at  this  port  under  exceptional  circumstances,  the 
following  particulars  relating  to  the  same  are  reported:  The  steamer  Crandan,  of  Newport, 
arrived  in  Penarth  Roads  off  Cardiff,  from  Barcelona,  a  foul  port,  on  Wednesday,  Septein- 
ber  2.    She  was  examined  on  Wednesday,  and  the  crew  having  been  found  all  well,  the  vessel 

*  Report  received  by  the  Department  from  the  consulate  at  Cardiff,  Great  Britain,  dated  September  8,  1885. 
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was  admitted  to  the  east  dock,  Cardiff.  The  crew  was  put  off  on  the  same  day,  and  it  was 
expected  that  the  steamer  would  be  laid  up.  On  Friday  a  fresh  crew  was  shipped.  A  mem- 
ber thereof,  named  James  Richards,  went  on  board  the  vessel  about  5  o'clock  in  the  afternoon 
and,  after  severe  exertion  at  the  donkey-winch,  drank  some  of  the  water  which  had  been  taken 
on  board  at  Barcelona.  He  was  soon  after  seized  with  vomiting,  cramp,  and  choleraic  symp- 
toms, and  died  about  9  o'clock  that  night.  Medical  inspection  having  been  made,  it  was 
decided  that  the  man  had  died  from  cholera.  The  steamer  Crandan  was  then  towed  o^^t  of  the 
dock  the  next  tide  to  a  quarantine  station  and  disinfected.  The  body  of  the  man  Richards 
was  at  once  wrapped  in  a  sail  weighted  with  stones  and  towed  down  the  channel,  where  it  was 
thrown  overboard.  All  the  other  members  of  the  crew  were  examined  by  the  medical  officer 
of  health  and  found  free  from  disease. 

Upon  receipt  of  intelligence  concerning  this  case,  the  Local  Government  Board  dispatched 
-a  medical  inspector  to  Cardiff,  and  precautions  and  safeguards  against  the  spread  of  the  dis- 
ease have  been  taken  under  his  direction. 

When  the  steamer  Crandan  was  boarded  on  her  arrival  in  Cardiff  Roads,  on  Wednesday, 
iSeptember  2,  the  quarantine  inspector  made  various  inquiries  of  the  master,  and  was  informed, 
first,  that  there  had  been  no  sickness  on  board  during  the  voyage  ;  and,  second,  that  no  water 
shipped  at  Barcelona  was  then  in  the  ship.  Upon  subsequent  inspection  and  inquiry,  however, 
it  was  found  that  members  of  the  crew  had  suffered  from  diarrhoea  during  the  voyage,  and  that 
two  casks  of  bad  water  were  still  on  board,  when  the  vessel  was  sent  back  from  the  East  Bute 
dock,  Cardiff,  to  the  quarantine  station. 

Efforts  are  now  being  made  to  ascertain  the  whereabouts  of  the  discharged  crew  shipped  at 
■Glasgow,  who  made  the  voyage  from  Barcelona  to  Cardiff,  in  order  that  they  may  be  visited 
and  their  condition  inquired  into. 

The  ship  Crandan  has  already  been  three  times  disinfected  at  this  port,  and  Dr.  Paine,  a 
vigilant  officer  of  health,  has  now  directed  that  the  ship  be  admitted  to  dock  this  (Tuesday) 
morning,  on  condition  that  her  water-tanks  shall  be  emptied  and  thoroughly  cleansed  with  spring 
water  before  her  admission.  Dr.  Paine  is  of  opinion  that  the  fatal  case  is  one  of  sporadic 
cholera,  and  does  not  believe  that  the  disease  is  at  all  likely  to  spread  unless  the  members  of 
the  crew  who  left  the  vessel  at  Cardiff  were  affected  with  the  epidemic. 

PREVENTION  OF  CHOLERA.* 

There  is  no  longer  a  doubt  but  that  Asiatic  cholera  is  epidemic  at  Toulon,  and  as  the 
English  Government  trusts  rather  to  sanitary  precautions  than  to  quarantine,  it  is  considered 
certain  by  the  best  authorities  that  at  least  some  cases  will  occur  in  England,  thoagh  it  is 
hoped  that  no  epidemic  will  ensue,  as  municipal  regulations  are  of  such  unquestioned  excel- 
lence and  as  the  science  of  preventive  medicine  has  made  such  great  strides  since  the  last 
outbreak. 

This  dreaded  scourge  having,  however,  obtained  a  foOt-hold  in  Europe,  there  is  grave 
reason  to  fear  that  the  United  States  can  not  escape  ;  and  I  therefore  inclose  a  pamphlet  which 
has  had  a  wide  circulation  in  England,  and  which  has  been  commended  most  highly  by  the 
medical  profession  generally  as  containing  in  a  most  concise  form  certain  necessary  pre- 
•cautions  the  observance  of  which  reduces  the  danger  of  spreading  contagion  to  a  minimum. 

The  author  of  this  pamphlet.  Dr.  Davies,  has  been  medical  officer  of  health  to  the  mu- 
nicipality of  Bristol  for  nineteen  years.  He  enjoys  a  wide  reputation  throughout  Great 
Britain  for  his  attainments  in  that  special  branch  of  medicine  known  as  preventive  medicine, 
and  he  has  had  experience  in  several  outbreaks  of  cholera. 

I  hope  and  trust  the  United  States  will  escape  all  contagion,  but  it  behooves  us  literally 
■"to  put  our  house  in  order."  The  pamphlet  is  as  follows,  and  is  introduced  among  other  rea- 
sons to  show  the  belief  in  the  infectious  nature  of  the  disease: 


*  Report  by  the  United  States  consul  at  Bristol,  July  2,  1884. 
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"BRISTOL  SANITARY  AUTHORITY — PREVENTION  OF  CHOLERA.* 

As  Asiatic  cliolera  is  now  reported  in  France,  and  may  possibly  reach  this  country,  these- 
remarks  and  suggestions  are  published  with  a  view  to  prevent  its  si:)read  should  it  unfortunately 
be  introduced. 

"  (1)  There  is  no  reason  to  believe  that  this  disease  has  ever  arisen  spontaneously  in  this- 
country,  but,  when  once  imported,  it  spreads  by  infection,  in  a  maimer  peculiar  to  itself^ 
unless  prompt  means  are  taken  to  prevent  it. 

"  (2)  The  discharges  from  the  stomach  and  bowels  of  a  patient  suffering  from  cholera  or 
choleraic  diarrhoea  are  the  chief,  if  not  the  only,  source  of  infection.  These  discharges,  if 
thrown  into  the  drains  without  previous  disinfection,  contaminate  the  public  sewers,  and,  by 
percolation  through  the  ground,  pollute  the  adjacent  surface  wells  ;  also,  if  allowed  to  dry  on 
linen,  on  the  surface  of  the  grou.nd,  or  elsewhere,  they  will  spread  the  disease. 

"  (3)  To  prevent  cholera  obtaining  a  foot-hold  among  us,  see  that  all  closets,  privies,  and* 
sinks  in  your  house  are  well  "trapped,"  and  that  the  traps  are  in  good  working  order,  and  let 
each  closet  or  privy  be  flushed  at  least  once  daily  with  abundance  of  water.  One  of  the' 
common  disinfectants  must  then  be  sprinkled  freely  over  the  sides  and  bottom  of  the  pan  or- 
receiver. 

"In  the  case  of  schools,  factories,  and  other  large  establishments,  it  is  advisable  to  use,  im 
addition,  one  of  the  fluid  disinfectants  for  flushing.    (See  appendix. ) 

"  (4)  Be  very  careful,  in  times  of  cholera,  what  water  you  drink.  All  pump  and  shallow 
well  water  is,  without  exception,  highly  dangerous.  If  such  water  mixst  be  used,  boil  thor- 
oughly for  fifteen  minutes  before  drinking.  Filtration  is  not  a  sufficient  safegiiard  against, 
the  introduction  of  the  cholera  poison. 

"  (5)  If  a  case  of  cholera  or  choleraic  diarrhoea  should  appear  in  your  house,  let  all  dis- 
charges from  the  patient  be  received  at  once  into  a  strong  chemical  disinfectant,  liquid  or 
powder  (see  appendix),  and  let  a  further  quantity  of  the  disinfectant  be  added  before  the 
discharges  are  thrown  into  the  drain.  The  sick-room  must  be  well  ventilated.  If  the  bedding 
should  become  soiled  by  any  discharge,  sprinkle  some  carbolated  powder  freely  over  it.  All 
linen  soiled  by  cholera  discharges  should  be  burnt  as  soon  as  possible.  In  case  of  death,  let 
the  corpse  be  laid  in  a  coffin,  covered  with  carbolated  powder,  and  speedily  buried. 

"(6)  When  cholera  is  about  it  is  advisable  to  use  preventive  measures  in  every  case  of ' 
diarrhoea,  however  slight,  as  it  is  occasionally  difficult  to  distinguish  the  true  Asiatic  cholera  ■ 
(in  a  mild  form)  from  ordinary  non-specific  diarrhoea,  and  yet  the  mildest  case  of  true  cholera 
will  pi'ove  highly  infectious.  Should  a  case  appear  in  your  house,  send  at  once  for  your  usual 
medical  attendant,  and  send  also  notice  of  the  case  to  the  medical  officer  of  health,  13  Prince 
street. 

"  (7)  Finally,  remember  that  cholera  is  transmitted  from  person  to  person  by  the  infectious- 
discharges,  which  may,  owing  to  defective  drains,  contaminate  drinking  water,  or  may  spread 
the  disease  by  infecting  the  air.  Therefore,  devote  all  your  energy  to  destroying  these  at 
once  and  completely  by  receiving  them  into  and  covering  them  with  strong  disinfectants. 

"  If  these  directions  are  faithfully  attended  to,  persons  may  nurse  the  sick  with  confidence,, 
and  all  danger  of  cholera  spreading  will  be  reduced  to  a  minimum,  if  not  entirely  precluded.. 

APPENDIX. 

"The  following  disinfectants  are  useful  for  the  above  purposes ;  care  should  be  taken  in 
the  use,  as  some  are  poisonous  and  corrosive;  they  may  be  obtained  at  all  chemists  : 
"For  flushing  closets  and  drains  : 

"(a)  Carbolic  acid  (No.  5),  1  pint  to  4  gallons  of  water;  Jeyes's  disinfectant,  4  ounces  to  4 
gallons  of  water;  bisulphite  of  lime,  4  pints  to  4  gallons  of  water;  Burnett's  fluid  (chloride  of 
zinc),  1  pint  to  a  gallon  of  water;  green  copperas,  or  sulphate  of  iron,  2  pounds  dissolved  in  a. 
bucket  of  water;  chloralum,  1  pint  to  2  gallons;  Calvert's,  or  MacDoygall's,  or  Austin's  car- 
bolated powder,  for  sjDrinkliug  over  pan,  over  soiled  bedding,  or  over  dead  bodies. 


*  By  David  Davies,  Medical  Officer  of  Health,  June,  1884. 
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"For  soaking  linen,  whicli  transfer  soon  to  clean  water: 

"  (6)  Carbolic  acid  (No.  4),  1  pint  to  5  gallons  of  water;  Jeyes's  disinfectant,  4  ounces  to  5 
gallons  of  water;  chloride  of  lime,  2  table-spoons  to  a  gallon  of  water;  bisulphite  of  lime, 
1  pint  to  5  gallons  of  water. 

"A  little  red  Condy's  fluid  (about  2  tea-spoonfuls  in  a  basin  of  water)  is  useful  for  wash- 
ing the  hands  or  bathing  the  patient. 

"  The  best  gaseous  disinfectant  for  unoccupied  rooms  is  sulphurous  acid  gas,  which  may  be 
prepared  and  applied  as  follows : 

"In  a  small  cast-iron  plumber's  pot,  in  the  room  to  be  disinfected,  put  a  pcjund  or  more  of 
sulphur,  and  throw  on  it  a  shovel-ful  of  live  coals.  The  windows  and  chimney  having  been 
secured  with  paper  and  paste,  shut  the  door  and  keep  the  room  closed  for  twelve  hours  or 
longer.  Infected  articles  of  clothing  may  also  be  disinfected  by  leaving  them  spread  on  ropes 
in  the  room  while  the  gas  is  generated. " 

REMARKS  ON  THE  POLICY  OF  PROTECTION  AGAINST  CHOLERA  IN  ENGLAND. 

Although  it  appears  to  be  the  policy  of  the  British  Government  not  only  in  India,  but  also 
as  a  rule  throughout  the  world,  to  disseminate  a  belief  in  the  non-infectiousness,  non- 
contagiousness,  and  non-transportability  of  Asiatic  cholera,  and  to  induce  other  sovereign 
powers  to  act  u^pon  such  a  belief  to  the  extent  of  abolishing  combative  measures  against  the 
introduction  and  spread  of  the  disease  which  are  rationally  based  upon  the  presumption  of 
infection,  etc.,  in  so  far  as  they  interfere  with  freedom  of  the  movements  of  persons  and  of 
merchandise,  yet  we  see  such  action  at  an  English  port  and  the  advocacy  of  such  precautions 
when  a  ship  arrives  from  an  infected  locality  with  suspicious  cases  on  board  as  clearly  indicate 
an  opinion  entertained  by  the  local  health  authorities  that  at  least  the  immediate  locality  and 
possibly  also  the  general  public  are  seriously  threatened  with  an  invasion  of  an  infectious 
disease  which  could,  under  favorable  conditions,  develop  into  an  epidemic.  Whatever  may  be 
the  real  opinion  of  certain  sanitary  officials  of  high  rank  and  of  close  relations  with  those  who 
determine  the  policy  of  the  government  in  such  matters,  it  is  very  certain  that  the  great  mass 
of  the  medieal  men  of  Great  Britain  hold  firmly  to  the  belief  that  cholera  asiatica  is  not  only 
highly  infectious,  but  is  also  transportable  through  the  movements  of  persons  and  their  soiled 
effects.  Furthermore,  if  there  be  any  country  in  the  world  which  can  safely  rely  exclusively 
or  even  in  the  main  upon  the  good  general  and  local  hygiene  and  the  efficient  organization  of 
local  hygienic  establishments  for  safety  from  a  threatened  invasion  of  ejaidemic  cholera,  that 
country  assuredly  is  England,  with  her  fortunate  insular  geographical  position  and  her  inland 
and  maritime  towns  made  comparatively  clean  by  the  judicious  expenditure,  within  the  last 
dozen  years,  of  several  hundreds  of  millions  of  dollars.  It  should  be  remarked  that  when  the 
danger  of  invasion  is  thought  to  be  imminent  even  the  health  authorities  of  this  country  apj^ear 
to  lack  the  courage  to  assume  the  risk  of  abandoning  the  effort  to  prevent  the  infection  from 
effecting  an  entrance  within  the  frontier  lines. 

I  have  had  occasion  already  to  mention  the  fact  that  the  local  aiithorities  of  the  garrison 
town  of  Gibraltar,  when  that  fortress  was  threatened  with  a  visitation  of  cholera  from  the 
main  land  of  Spain  during  the  recent  epidemic  in  that  kingdom,  established  a  quarantine  for 
her  protection.  In  this  connection  it  might  be  well  to  refer  to  the  fact  that  quarantines  are 
by  no  means  unknown  on  the  island  of  Malta.  Furthermore,  I  shall  have  occasion  to  show, 
whilst  discussing  the  state  of  affairs  in  British  India  with  reference  to  cholera,  that  whilst  the 
general  policy  of  the  East  Indian  government  in  relation  with  the  rest  of  the  world  as  to 
cholera  has  been  for  some  years  against  the  admission  of  the  contagiousness  or  transportability 
of  the  disease,  and  in  this  have  been  backed  up  by  the  highest  sanitary  officers  of  that  govern- 
ment, not  only  is  the  great  body  of  the  medical  profession  in  that  country  strongly  convinced 
of  xhe  contrary,  but  even  the  general  orders  for  the  sanitary  management  of  East  Indian  troops 
during  prevalence  of  cholera,  the  essential  infectious  nature  of  the  disease,  and  its  transport- 
ability by  the  movements  of  men  is  distinctly  acknowledged. 
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SECTION  6. 
OHOLEKA  IN  GEKMANY-. 

CONSULAR  REPORTS  CONCERNING  CHOLERA  IN  GERMANY. 

CHOLERA  AT  FINTHEN  AND  GONSENHEIM.  « 

The  United  States  commercial  agent  at  Mayence  sent  to  the  Department  of  State  the  fol- 
lowing dispatches  relating  to  cholera  near  Mayence: 

This  city  and  neighborhood  have  been  somewhat  alarmed  during  the  present  week  by 
reports  of  the  appearance  of  cholera  in  our  midst,  but  investigation  has  dispelled  these  fears, 
and  it  is  officially  declared  that  the  alleged  Asiatic  cholera  is  simply  cholera  nostras. 

Three  days  ago,  on  the  36th,  the  report  was  widely  circulated  that  in  Finthen  and  Gonsen- 
iieim,  two  small  places  just  outside  Mayence,  a  sort  of  cholera  had  broken  out,  of  which  five 
or  six  persons  had  died,  and  that  on  the  next  day  the  authorities  were  sufficiently  disturbed  by 
■the  disease  to  take  measures  for  the  isolation  of  the  affected.  The  furniture  manufacturing 
establishments  here  had  furloughed  their  workmen  from  the  infected  villages,  and  the 
soldiers  of  the  garrison  here  were  forbidden  to  approach  these  villages,  which  were  under- 
going a  thorough  disinfection.  This  intelligence  was  not  only  discouraging,  but  alarming, 
and  in  view  of  the  seriousness  of  the  matter,  an  expert  was  immediately  called  from  Wies- 
baden. Two  of  the  leading  physicians  of  Mayence  visited  Finthen  and  Gonsenheim  and 
made  a  careful  inquiry  into  all  the  facts  and  circumstances  connected  with  the  disorder  which 
had  appeared,  as  well  as  made  a  post  mortem  examination  of  the  body  of  the  last  victim;  and 
the  result  is  that  the  malady  is  declared  to  be  cliolera  nostras,  and  not  cholera  Asiatica,  and 
all  isolation,  disinfection,  etc.,  has  been  abandoned. 

According  to  the  i^ublished  statements  of  the  officials  here  there  have  been  in  Gonsenheim, 
from  the  1st  to  the  13th  of  October,  a  number  of  cases  of  diarrhoea  attended  with  vomiting, 
of  which  five  ended  fatally  and  none  of  which  were  infectious.  And  since  the  Idljli  of  October, 
that  is  two  weeks,  neither  a  case  of  illness  of  the  kind  nor  any  death  with  symptoms  of  cholera. 
The  victims  who  died  were  two  old  women,  iipwards  of  seventy  years  of  age,  and  two  other 
-women  of  forty  years  of  age  who  had  been  ill  half  a  year,  and  a  boy  eleven  years  old.  In 
Pinthen,  a  woman  who  had  been  suffering  with  chronic  diarrhoea  for  half  a  year  died,  and  her 
nurse,  a  Catholic  sister,  took  sick  with  a  similar  complaint  on  October  23,  and  died  four  days 
afterward,  whose  death  the  sanitary  officers  have  particularly  investig  ited,  and  made  a  post 
-mortem  examination  of  her  body,  and  declared  her  death  to  be  due  to  acute  catarrh  of  the 
stomach  and  bowels,  fat  about  the  heart,  and  blood  poisoning,  and  certainly  not  cholera;  and 
no  other  cases  have  appeared. 

From  the  commercial  agency  at  Mayence,  November  13,  1886,  is  the  following : 

Referring  to  my  dispatch  of  the  39th  ultimo,  in  reference  to  reported  appearance  of  cholera 
<-at  Mayence,  I  have  the  honor  to  inform  you  that  since  the  date  on  which  it  was  written  but  one 
iurther  case  of  the  disease  treated  of  has  appeared — that  of  a  woman,  who  is  again  well.  The 
malady  was  simply  a  few  cases  of  cholera  nostras,  to  which  the  press  gave  the  form  of  cholera 
ogres.  The  sanitary  condition  of  Mayence  and  vicinity  is  good.  For  the  information  of  the 
medical  profession  of  the  United  States  I  think  I  should  mention  that  it  is  officially  stated 
"that  a  further  examination  of  the  body  of  the  nurse  referred  to  in  my  dispatch  revealed  the 
presence  of  the  so-called  cholera  bacilli,  showing  that  they  are  not  confined  to  Asiatic  cholera 
only, 

Mayence,  November  16,  1886. — Referring  to  dispatches  of  the  29th  ultimo  and  12th  instant, 
dn  reference  to  the  reported  cholera  in  this  neighborhood,  I  have  the  honor  to  inform  you  that ' 
the  Imperial  Health  Office  at  Berlin,  which  is,  of  course,  the  highest  authority  on  the  question, 
in  its  official  gazette  for  November  9,  makes  a  statement  concerning  the  malady  which  appeared 
in  this  vicinity,  which  expressed  in  English  is  as  follows  :  "In  two  places  near  Mayence,  Gon- 
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senheim  (3,356  inhabitants),  and  Finthen  (2,374  inhabitants),  a  number  of  persons  took  sick 
and  died  during  September  and  October  under  very  suspicious  symptoms.  Particular  inquir- 
ies at  these  places,  in  which  the  Government  counselor,  Dr.  Gaffky  participated,  and  a  mem- 
ber of  the  Imperial  Health  Office,  who  was  sent  thitlier  for  the  purpose,  show  that  the  first 
suspicious  case  at  Gonsenheim  appeared  on  the  17th  of  September  (death  occurring  on  Sep- 
tember 20),  and  the  last  on  October  13  (death  taking  place  on  October  14).  The  number  of 
cases  of  illness  which  occurred  amounted  to  8,  of  which  6,  after  one  to  four  days  sickness, 
terminated  fatally.  The  ages  oi  those  who  died  were  52,  72,  68,  11-^,  40,  and  43.  Of  those 
who  recovered,  35  to  45  respectively.  The  disease  struck  down  in  three  families,  one  after  the 
other,  a  son  and  a  mother.  In  one  family,  first  the  wife  and  then  her  husband.  Two  of  the 
affected  families  were  separated  from  each  other  by  only  a  few  houses. 

"  In  Finthen,  half  an  hour  distant  from  Gonsenheim,  9  suspicious  cases  have  been  learned 
of,  of  which  8,  after  one  to  five  days'  illness,  proved  fatal.  The  first  suspicious  case  occurred 
on  September  25  (death  ensuing  on  September  26),  and  the  last  on  October  24  (death  ensuing  on 
October  26).  The  ages  of  the  deceased  persons  were  19,  37,  31,  4^-,  55,  2|,  39,  and  58,  respect- 
ively. The  individual  who  recovered  was  64  years  old.  Hitherto  it  has  been  established  that 
the  victims  came  into  contact  with  one  another  in  some  cases.  The  last  case  was  that  of  a 
Catholic  sister  who  had  nursed  the  sick  with  great  zeal.  In  the  intestines  of  her  corpse  exam- 
ined on  October  27,  death  having  taken  place  on  the  26th,  the  presence  of  cholera  bacilli  was 
established.  In  what  way  the  germ  of  the  disease  crept  in  from  the  infected  parts,  investiga- 
tion has  failed  to  show." 

As  soon  as  the  authorities  learned  of  the  cases,  they  at  once  took  measures  to  suppress  the 
disease.  Since  October  14  no  further  suspected  case  of  illness  has  been  brought  to  notice  in 
(jronsenheim ;  and  since  October  26,  the  date  of  the  last  death,  there  has  been  \mt  a  case  of 
diarrhoea  observed,  which  is  said  to  have  been  brought  about  by  an  immoderate  use  of  fruit. 
As  a  precaution  the  sick  person  was  isolated,  and  was  on  November  2  already  convalescing. 

In  communicating  the  foregoing  I  have  further  to  say  that  I  was  at  the  office  of  Vital 
Statistics  here  to-day,  and  that  the  registrar  assured  me  that  no  further  suspected  case  of 
cholera  had  been  noticed  in  that  neighborhood,  excej)t  at  Castel,  the  place  of  writing,  oppo- 
site Mayence,  a  soldier  of  the  garrison  there  had  been  taken  sick  on  last  Saturday  with  vomit- 
ing and  purging  and  cramps  in  the  legs.  By  way  of  precaution  he  had  been  isolated,  but  that 
he  is  now  convalescent.    With  the  close  of  October,  therefore,  the  malady  entirely  ceased. 

The  Berlin  statement  makes  the  number  of  deaths  larger  than  was  officially  announced 
here,  as  will  be  seen  by  comparing  the  present  dispatch  with  my  former  ones. 

What  the  malady  really  was  is  an  open  question.*  According  to  Koch's  theory,  as  cholera, 
bacilli  were  found,  we  supposed  the  disease  had  to  be  regarded  as  Asiatic  cholera;  but  the 
authorities  here  deny  that  there  has  been  any  cholera  of  the  kind  here,  and  say  that  the  Koch 
theory  is  a  controverted  one.  Two  points,  therefore,  have  to  be  kept  in  mind  in  viewing  this 
matter:  first,  that  the  authorities  here,  in  view  of  the  commercial  interests  of  Mayence,  which 
would  be  materially  injured  by  the  establishment  of  cholera  in  this  neighborhood,  would 
naturally  look  at  this  disorder  with  as  favorable  an  opinion  as  possible;  and  that,  second,  the 
Berlin  people,  governed  by  the  Koch  theory,  would  be  disposed  to  pronounce  it  Asiatic 
cholera.    On  that  account  Mayence  is  in  full  communication  with  all  parts. 

Mayence,  November  23,  1886,  the  commercial  agent  transmits  to  the  Dei^artment  of  State 
the  statement  of  the  Grand  Ducal  Hessian  Government  concerning  the  suspected  cholera, 
published  officially  by  that  government  in  the  Darmstadt  Gazette,  its  official  organ: 

"Of  the  cases  of  supposed  cholera  which  occurred  in  the  months  of  September  and 
October  at  Gonsenheim  and  Finthen  only  the  two  last  cases,  as  is  known,  came  to  notice  of 
the  authorities  before  death  or  recovery  ensiied.  So  that  only  in  these  two  instances  could 
microscopical  and  bacteriological  examinations  of  the  contents  of  the  bowels  of  the  victims 
take  place.    As  has  already  been  mentioned,  the  presence  of  Koch's  cholera  bacilli  were  found 


*  There  can  now  be  no  reasonable  doubt  that  the  disease  at  these  points  was  genuine  Asiatic  cholera.  Tliis  was 
the  first  instance  where  the  nature  of  an  epidemic  was  recognized  by  the  pi'esence  of  the  comma  bacilli  of  Koch. 
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in  the  remains  of  the  nurse  who  died  at  Finthen  on  October  26;  and  they  were  also  found  in 
the  evacuations  of  the  woman  who  was  last  taken  sick  at  Finthen,  who  is  now  well.  If,  as  is 
to  be  concluded  from  the  present  state  of  scientific  knowledge,  the  Koch  cholera  bacilli  are  to 
be  met  with  only  in  Asiatic  cholera,  then  it  must  be  accepted  that  in  both  these  cases  real 
Asiatic  cholera  was  at  hand,  and  that  this  disease  was  also  the  cause  of  the  other  cases  of 
illness  which  could  not  be  subjected  to  a  closer  examination.  However,  as  is  known,  since 
the  14th  and  28th,  respectively,  of  the  past  month,  no  case  of  illness  in  the  place  mentioned, 
nor  in  a  wide  circuit  has  appeared  with  the  closest  watching  of  the  j)eople,  of  a  character  to 
cause  suspicion.  It  can  not  with  foundation  be  apprehended  that  further  cases  of  illness 
with  like  symptoms  to  those  which  occurred  at  Gonsenheim  and  Finthen  can  arise  in  connec- 
tion with  them.  In  view  of  the  comparatively  small  number  of  cases  of  illness,  and  prompt 
and  comprehensive  disinfection  of  the  places  where  the  disease  was,  the  Grand  Ducal  Govern- 
ment, in  agreement  with  a  member  of  the  Imperial  Sanitary  Office  sent  by  the  Imperial 
Department  of  the  Interior  to  the  scene  of  trouble,  did  not  hold  limitation  or  stoppage  of 
intercourse  with  them  as  called  for,  and  opposed  wishes  and  efforts  loudly  expressed  in  certain 
quarters  therefor.  In  what  way  the  cases  of  illness  could  have  been  brought  about  by  infec- 
tion from  abroad,  the  most  exhaustive  inquiries  have  failed  to  disclose.  Every  supposition 
expressed  in  this  connection  has  proved  on  close  investigation  to  be  only  conjecture,  and  is 
not  even  found  to  be  a  probability." 

The  commercial  agent  at  Mayence,  January  8,  1887,  forwarded  a  copy  of  a  note  from  the 
Hessian  Minister  of  State  in  reply  to  a  note  of  the  agent  asking  for  certain  particulars  re- 
garding the  disease  near  Mayence.    This  note  runs  as  follows: 

"  Ministry  of  State,  Darmstadt,  December  31,  1886. 

"Sir  :  I  have  the  honor,  in  reply  to  your  esteemed  note  of  the  17th  instant,  to  herewith 
communicate  to  you  in  what  follows  the  information  desired  by  you  in  reference  to  tlie  cases 
of  illness  at  Gonsenheim  and  Finthen,  near  Mayence,  resembling  cholera,  given  in  accordance 
with  the  interrogatories  put  by  you: 

"(1)  In  the  cases  of  diarrhcea  accompanied  with  vomiting,  and  which  appeared  in  the 
'Communes  of  Gonsenheim  and  Finthen,  near  Mayence,  in  the  months  of  September  and 
October  of  this  year,  regarded  by  the  physicians  in  attendance  as  cases  of  native  cholera,  and 
first  brought  to  official  notice  in  the  second  half  of  the  month  of  October,  it  was  possible  in 
but  one  instance  of  post-mortem  examination  of  a  dead  body,  and  once  in  a  case  ending  in 
-convalescence  to  prove  microscopically  and  bacteriologically  the  presence  of  Koch's  bacilli  in 
the  contents  of  the  intestines  and  in  the  excrement.  The  medical  authorities  are  now  ready  to 
say,  at  least  as  regards  the  majority  of  cases  which  occurred,  that  it  was  Asiatic  cholera, 
because,  as  the  additional  testimony  showed,  cases  of  illness  appeared  in  very  surprising 
numbers,  considering  the  time,  and  relatively  very  high  mortality  occurred.  And  further, 
the  connection  of  certain  cases  with  one  another  and  the  communication  from  person  to  person 
by  intercourse  was  demonstrable. 

"  (2)  In  what  way  the  cholera  germ  slipj)ed  into  Gonsenheim,  the  place  first  of  all  infected, 
has  not  been  ascertained.  The  conjecture  that  it  had  been  introduced  by  persons  or  objects 
from  countries  affected  with  cholera  (Italy  or  Hungary)  has,  after  an  exhaustive  examination, 
met  with  no  confirmation.  The  transportation  of  the  malady  to  Finthen  and  its  spread  in  the 
two  places  affected  was  brought  about  through  contact  with  the  sick,  but  in  several  cases 
the  manner  in  which  the  infection  happened  could  not  be  established. 

"  (3)  As  already  observed,  since  the  suspicious  cases  of  illness  first  came  late  to  official 
knowledge,  and  the  post-mortem  examination  of  the  27th  of  October  of  the  last  of  the  victims 
did  not  in  itself  jiistify  the  diagnosis  of  Asiatic  cholera,  the  result  of  the  microscopical  and 
bacteriological  investigation  of  the  intestines  alone  can  be  taken  as  reliable.  By  this  means 
the  presence  of  Koch's  bacilli  was  established  by  various  experts  on  the  29th  of  October  and 
on  the  following  day.  In  the  present  state  of  scientific  knowledge  the  diagnosis  of  Asiatic 
cholera  must  be  recognized  as  justified.  As  above  mentioned,  on  the  29th  of  October,  in  the 
case  of  a  person  sick  in  the  lightest  manner  and  simply  with  diarrhoea,  the  presence  of  Koch's 
bacilli  in  the  evacuations  was  established. 
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"  (4)  In  Gonseiih.eim,  during  the  time  from  September  17  to  October  13,  there  were  9  persons 
■of  the  age  of  11,  30,  35,  43,  52,  58,  60,  and  72  taken  sick  with  symptoms  of  diarrhoea,  combined 
with  vomiting,  of  which  6  died.  In  Finthen,  from  September  25  to  October  27,  there  were  10 
persons  who  took  sick,  aged  2,  4,  19,  28,  31,  37,  55,  58,  and  (34,  respectively,  of  whom  8  died ;  in 
all  of  which  cases  the  least  suspected  are  reckoned,  but  very  light  cases  hardlj^  came  to  medi- 
cal notice.  The  duration  of  the  sickness  varied.  In  a  few  cases  with  a  rapid  course  ending 
fatally,  the  symptoms  lasted  only  7  to  12  hours  on  the  average.  The  length  of  sickness  was  l-^- 
to  2  days. 

'■'(5  and  G)  The  victims  did  not  belong  principally  to  the  poor  population.  Persons  of 
medium  means  as  well  as  those  well-to-do  were  attacked.  In  several  cases  those  affected  were 
already  sick  with  another  complaint,  such  as  i^hthisis,  or  chronic  catarrh  of  the  stomach  and 
bowels,  or  were  habitual  drunkards,  or  people  of  irregular  lives.  With  the  latter  the  disease, 
as  a  rule,  had  a  fatal  course. 


SECTION  7. 
OHOLEEA  IN  AUSTKIA. 

'CONSULAR  REPORTS  RELATING  TO  CHOLERA  IN  TRIESTE,  BUDA-PESTH,  AND  VIENNA,  IN  1886. 

TRIESTE. 

In  a  dispatch  from  Trieste,  of  July  5,  1886,  the  consul  re^Dorts  :  "From  June  7th  to  29th, 
inclusive,  there  were  6  scattering  cases  of  cholera,  followed  by  death.  These  few  cases  occur- 
ring at  intervals  would  cause  no  alarm  were  it  not  that  we  are  surrounded  by  cholera.  The 
city  of  Venice,  only  6  hours  by  sea  and  7  by  land,  has  suffered  greatly  therefrom. 

The  malady  has  appeared  at  Udine,  a  short  distance  across  the  frontier  in  Italy,  four  hours 
•distant  by  rail.  At  Fiume,  about  the  same  distance  by  rail,  the  illness  has  also  appeared  with 
fatal  effect. 

All  the  cases  in  this  city  proved  fatal.  Among  these  6  victims  were  people  of  all  classes — 
3  of  laboring  men,  2  women  living  with  comfortable  surroundings,  and  1  gentleman  of  wealth. 

The  sanitary  authorities  are  very  vigilant;  all  suspected  cases  are  immediately  removed  to 
"the  cholera  hospital.  Daily  visits  are  made  to  houses  for  inspection  of  sinks,  etc.  The  streets 
are  kept  very  clean;  the  houses  from  which  patients  have  been  removed  are  disinfected  and 
placed  in  quarantine,  no  person  being  allowed  to  enter  or  leave  the  premises. 

The  generally  expressed  opinion  of  the  medical  authorities  is  that  during  the  month  of 
August  the  malady  will  increase. 

All  bills  of  health  given  at  this  consulate  to  vessels  clearing  for  the  United  States  have 
noted  upon  them  the  date  and  number  of  cases  since  June  7th. 

In  a  disijatch  from  Trieste,  of  September  1st,  1886,  the  consul  reports  the  total  number  of 
cases  in  Trieste  from  August  1st  to  31st,  inclusive,  to  be  290— deaths,  198;  and  in  Fiume,  during 
the  same  period,  the  total  number  of  cases  was  65,  and  of  deaths,  37. 

Reference  is  made  to  the  official  table  embraced  in  a  former  dispatch  which  gives  for 
Trieste  108  cases,  60  deaths;  for  Fiume,  135,  73  deaths  (for  the  month  of  Jiily). 

It  will  be  seen  that  in  the  city  of  Trieste  there  has  been  an  increase  of  182  cases  and  38 
deaths  over  the  month  of  July.  The  epidemic  in  Fiume  now  appears  to  be  decreasing  ;  and 
the  number  of  cases  in  Trieste  proper  is  also  at  present  comparatively  small ;  but  in  several  of 
the  mountain  hamlets,  immediately  above  the  city,  which  have  not  yet  been  put  in  a  clean 
condition,  the  disease  makes  greater  inroads. 

About  100  cases  have  occurred  in  this  consular  district  outside  the  city  of  Trieste  and 
Fiume. 

Of  the  many  persons  employed  in  ministering  to  the  wants  of  the  cholera  patients,  such  as 
doctors,  nurses,  transporters  of  the  sick  and  dead,  not  one  death  has  occurred  ;  neither  have 
«,ny  of  these  attendants  been  affected  with  the  illness. 
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Houses  in  -which  several  cases  have  occurred  are  closed,  and  will  remain  so  until  the  epi- 
demic is  deemed  over.  As  most  persons  thus  far  affected  with  the  malady  are  of  the  poorer- 
classes,  they  and  their  effects  are  removed  by  the  medical  authorities  to  other  buildings,  and 
they  are  under  the  vigorous  surveillance  of  the  cholera  authorities.  The  school  buildings  will 
not  be  opened  for  school  purposes  until  the  epidemic  has  entirely  disappeared. 

In  a  dispatch  from  Trieste  of  October  4,  1886,  the  consul  reports  the  following  cholera  statis- 
tics :  For  the  month  of  September,  245  cases,  157  deaths  in  Trieste  ;  70  cases,  and  51  deaths  in 
Fiume.  By  reference  to  the  last  dispatch  it  will  be  seen  that  in  Spitz  there  have  been  45  cases,  41 
deaths  less  in  the  city  of  Trieste  from  cholera  than  during  the  month  of  August;  whilst  in  the- 
city  of  Fiume  there  was  8.n  increase  of  5  cases  and  14  deaths  over  the  preceding  month. 

During  the  past  three  months  no  cases  of  diarrhoea,  or  other  disorders  of  the  bowels,  have' 
been  reported,  all  such  illness  being  classified  as  cholera.  Many  infants  and  young  children 
have  been  attacked. 

In  almost  all  cases  of  choleraic  attacks  the  patients  have  been  of  the  poorer-  classes  who, 
during  the  present  depressed  state  of  trade  and  industry,  find  it  difficult  to  find  emploj^ment,, 
and,  consequently,  are  unable  to  earn  sufficient  to  provide  themselves  with  wholesome  food,  in 
the  absence  of  which  they  subsisted  chiefly  on  fresh  fruits,  such  as  figs,  peaches,  plums,  etc.,,. 
which  are  here  obtainable  at  very  low  prices. 

The  total  number  of  cases  in  Trieste  since  the  cholera  epidemic  began  is  649,  and  the  total) 
number  of  deaths  431. 

In  another  disj)atch  from  Trieste,  the  consiil  reports  that  since  November  6th  there  have» 
been  no  cases  of  Asiatic  cholera  in  the  city  of  Trieste  and  Fiume,  and  that  the  epidemic  is; 
declared  to  have  ended,  and  that  vessels  are  now  permitted  to  leave  these  ports  with  clean  bills 
of  health. 

The  extent  of  the  epidemic,  from  the  time  of  its  appearance,  June  6th,  to  its  disappear- 
ance, November  6th,  is  reported  as  follows:  In  Trieste  there  were  550  deaths  out  of  896  cases. 
In  Fiume  there  were  161  deaths  and  260  cases. 

BXJDA-PESTH. 

A  dispatch  from  the  consul-general  at  Vienna,  September  16,  1886,  relating  to  the  cholera, 
in  Buda-Pesth,  reads  as  follows  : 

Confirming  my  cable  dispatch  of  to-day,  I  have  the  honor  to  transmit  herewith  a  copy  of  a 
letter  from  United  States  vice-consul  at  Buda-Pesth,  informing  this  consulate-general,  under- 
date  of  the  15th  instant,  of  the  appearance  of  cholera  in  that  city. 

Newspaper  dispatches  from  Hungary  published  in  this  morning's  issues,  contend  that  the- 
city  physician  of  Buda-Pesth,  as  well  as  the  sanitary  inspector,  have  up  to  date  discovered  no 
cases  of  Asiatic  cholera  ;  but  only  ''cholera  nostras.'"  The  authorities  of  Vienna,  however,  seem 
to  have  little  confidence  in  these  official  representations,  and  have  at  once  called  an  extra  session 
of  the  sanitary  council  of  the  empire  for  the  purpose  of  guarding  against  the-  conveyance 
of  the  infection. 

The  line  of  steamers  now  running  between  Trieste  and  New  York  form  the  only  direct  line- 
of  communication  and  travel  between  Austro-Hungary  and  the  United  States.  All  possible 
Ijrecaution  in  this  direction  would  seem  to  be  imperatively  necessary. 

In  the  above-mentioned  copy  of  the  letter  from  the  vice-consul  at  Buda-Pesth,  it  is  stated 
that  3  cases  of  cholerine,  1  of  cholera  nostras,  and  6  of  cholera,  of  which  latter  1  case 
ended  fatally,'  have  been  rei)orted  to-day,  September  15th,  and  also  that  from  September  12th 
to  the  15th  over  3  cases  of  cholera  were  registered,  of  which  11  were  fatal. 

In  a  dispatch  from  Vienna  of  October  19,  1885,  the  consul-general  writes  : 

Confirming  my  cable  dispatch  of  the  18th  instant,  I  have  the  honor  to  report  that  the  first 
case  of  'Asiatic  cholera'  occurred  in  Vienna  on  the  18th  instant,  and  that  the  result  was  fatal, 
the  patient  dying  within  18  hours  after  the  first  symptoms  were  discovered.  The  victim 
however,  was  not  a  resident  of  Vienna,  but  a  citizen  of  Buda-Pesth,  and  a  prominent  officer  of 
the  Austro-Hungarian  State  railroad.  He  arrived  here  by  rail  from  the  latter  city,  and  was 
taken  sick  almost  immediately  after  his  arrival,  and  there  can,  therefore,  be  no  manner  of 
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doubt  that  he  contracted  the  disease  in  Buda-Pesth.    This  fact  is  the  source  of  great  consola- 
tion to  the  Viennese,  and  the  hope  is  expressed  by  the  authorities  that  the  case  in  question  will! 
be  the  last  to  occur  in  this  city,  at  least  during  the  fall  and  winter.    For  the  last  three  months- 
the  epidemic  has  given  rise  to  serious  apprehensions  in  Buda-Pesth,  because  it  has  constantly 
increased,  and  has  been  of  a  very  violent  character,  more  then  50  per  cent,,  of  the  persons 
attacked  dying  of  the  disease,  and  still  railroad  travel  between  Vienna  and  Buda-Pesth  has^ 
been  entirely  uninterrupted,  and  no  supervision  or  examination  with  reference  to  arrivals  • 
from  Buda-Pesth  has  so  far  been  organized  on  the  part  of  the  municipal  authorities  of  this 
city.    Now  that  the  mischief  is  done,  possibly  more  energetic  action  maybe  expected.    At  any 
rate,  the  authorities  are  quite  energetic  enough  to  eradicate,  if  such  a  thing  is  possible,  all 
traces  of  the  cholera  bacillus  which  the  dead  man  may  have  left  at  the  hotel  where  he 
breathed  his  last.    The  hotel  has  been  closed,  and  the  bed  and  bedding  of  the  victim,  and  all 
his  wearing  apparel  have  been  burned  and  400  pounds  of  carbolic  acid  have  been  used  to  dis- 
infect the  infected  premises.    I  take  the  liberty  to  point  to  this  want  of  timely  precautionary 
measures,  because  I  am  decidedly  of  the  opinion  that  this  sort  of  malfeasance  increases  the  • 
danger  of  the  conveyance  of  the  epidemic  to  the  United  States.    It  is  not  to  be  supposed  that 
the  authorities  at  Fiume  and  Trieste,  from  which  ports  it  is  probable  that  especially  the^ 
poorer  classes  of  Hungarians  would  embark  for  the  United  States,  will  exercise  greater  care 
and  inaugurate  more  efficient  means  of  precaution  than  the  great  city  of  Vienna  has  seen  fit  - 
to  employ."' 

From  the  consulate-general  at  Berlin,  dated  September  17,  1S86,  the  Department  was 
apprised  by  cablegram  of  several  deaths  announced  in  Buda-Pesth  as  having  occurred  from 
cholera  nostras  during  the  last  two  days. 

A  dispatch  from  the  consulate  at  Breslau,  November  20,  188G,  relating  to  cholera  and 
emigrants,  states  that  only  1  case  of  cholera  existed  in  Silesia  up  to  date ;  and  speaks  also 
of  restrictions  now  placed  on  emigrants  in  Breslau,  and  also  uj^on  i^aujjer  emigration  at  the  • 
Austrian  frontier,  which  have  been  removed  for  some  days. 

From  the  consulate  at  Buda-Pesth,  in  the  dispatch  dated  October  12,  188G,  concerning 
cholera  in  Hungary,  the  following  is  related  :  The  first  authentic  case  of  cholera  was  observed 
on  the  7th  of  September  in  a  woman  who  was  taken  ill  and  soon  died  of  the  disease.    The  ■ 
cholera  became  epidemic  on  the  12th  of  last  month,  when  10  persons  were  seized  with  cholera 
nostras  and  with  Asiatic  cholera.    Since  that  time  the  cases  of  cholera  continually  increased 
up  to  the  21st  of  last  month,  attaining  a  daily  number  of  50,  out  of  which  18  to  20 
were  fatal.    It  is  to  be  observed  at  the  same  time  that  the  persons  attacked  were  con- 
fined almost  exclusively  to  the  lower  class.    The  municipality  adopted  all  necessary  pre- 
ventive measures  ;  scrupulous  control  is  practiced  as  to  disinfection,  drinking  water  is  boiled, 
and  separate  stations  are  established  where  boiled  drinking  water  is  served.    The  lower 
schools  are  closed,  and  separate  hospitals  erected  for  cholera  patients  especially.  Committees 
were  constituted  in  the  difi:erent  districts  in  the  city.    The  members  of  these  committees 
strictly  attended  to  the  disinfection  of  the  houses  and  streets,  and  took  great  care  that  such 
houses  where  cases  of  cholera  occurred  be  immediately  and  radically  disinfected.    Owing  to 
these  measures,  as  well  as  to  the  mild  character  of  the  disease,  the  cases  of  cholera  continually 
and  regularly  lessened  ever  since  the  25th  of  last  month  ;  so  that  at  jDresent  the  number  of  cases  ■ 
reported  has  sunk  to  about  15  per  day.    According  to  official  statements  the  total  number 
of  cholera  subjects  in  Buda-Pesth  amounted,  up  to  the  jjresent,  to  6G3,  out  of  which  233  were- 
fatal.    As  to  the  Provinces  I  have  the  honor  to  report  that,  with  the  excei)tiou  of  the  town 
of  Fiume,  cholera  occurred  but  very  sporadically ;  while  in  most  cases  it  is  even  doubtful 
whether  it  is  real  cholera  or  some  gastric  disease.    At  Gyor  this  disease  appeared  for  a  time  in 
some  epidemic  manner,  as  in  Buda-Pesth,  but  lost  its  character  within  a  few  days,  and  for  a 
considerable  time  no  case  of  cholera  has  been  reported.    Cholera  has  taken  the  most  dangerous- 
and  acute  character  in  Szeged,  one  of  the  princij)al  towns  of  Lower  Hungary,  with  60,000- 
inhabitants,  where  at  present  30  to  40  cases  occur  daily  with  an  increase  whereby  almost- 
three-fourths  of  the  sick  are  dying,  while  the  average  of  deaths  to  cases,  in  Buda-Pesth  is- 
hardly  one-third. 


346 


CHOLERA  IN  EUROPE  AND  INDIA. 


SECTION  S. 

CHOLEEA  m  SOUTH  AMERICA. 

CHOLERA  ON  THE  STEAM-SHIP  MATTEO  BRUZZO,  BETWEEN  GENOA  AND  MONTEVIDEO,  1884. 

Koch  gives  the  followmg  very  significant  account  of  this  ship's  epidemic  :  * 

A  very  noteworthy  and  in  many  respects  instrnctive  it  appears  to  me,  of  ship's 

cholera  occurred  during  the  last  epidemic  (1884).  It  was  furnished  by  the  steam-ship  Matteo 
Bruzzo,  which  sailed  from  Genoa  for  Montevideo  with  Italian  emigrants.  I  have  to  thank 
Professor  Cecci  of  Genoa  for  an  account  of  this  ship's  epidemic,  from  which  I  abstracted  the 
following  :  Upon  the  ship  were  1,333  souls,  1,244  of  whom  were  emigrants,  the  majority  being 
from  the  Northern,  then  the  part  of  Italy  most  invaded  by  cholera.  The  disease  had  already 
broken  out  in  Genoa  and  a  notice  of  the  fact  was  entered  in  the  ship's  jjapers  by  the 
consul.  On  the  3d  of  October  the  Matteo  Bruzzo  left  the  port  of  Genoa.  On  the  8th  of  Octo- 
ber, while  the  ship  was  passing  Gibraltar,  according  to  the  ship's  log,  a  boy  of  fourteen  years 
of  age  died  of  anceima;  on  the  16th  of  October  a  child  six  months  old  died  of  cramps;  on  the 
14th  of  October  a  child  eleven  months  old  died  of  pronounced  digestive  troubles,  as  the  log 
says  ;  on  the  25th  of  October  a  woman  died  of  colic;  this  death  was  shortly  afterwards  followed 
by  two  others  not  specified.  On  the  28th  of  October  the  ship  arrived  at  Montevideo.  It  was, 
however,  on  account  of  its  unclean  bill  of  health  forbidden  to  land.  It  remained  in  the  roads 
of  Monte vedio,  because  the  captain  hoped  that  later  landing  would  be  allowed,  or  that  at  least 
the  emigrants  would  be  taken  off  or  allowed  to  pass  through  quarantine.  But  this  hope  was 
not  realized.  He  was  forbidden  to  land  under  any  circumstances.  Whilst  the  Matteo  Bruzzo 
was  riding  in  the  roads  of  Montevideo  on  tlie  7th  of  November  three  fatal  cases  occurred,  and 
they  were  now  registered  in  the  log  as  cholera.  From  that  it  would  seem  that  the  cholera 
first  broke  out  on  the  thirty-first  day  of  the  voyage  ;  after  that,  cholera  cases  followed  each 
other  rapidly,  viz,  on  the  8th,  9th,  and  10th  of  November.  The  captain  could,  under  these 
circumstances,  no  longer  conceal  the  presence  of  cholera  on  board,  and  he  finally  declared  to 
the  authorities  the  condition  of  his  ship.  Thereupon  he  was  directed  to  proceed  to  the  port  of 
Rio  de  Janeiro  and  remain  at  the  island  of  Enseneda  las  Palmas.  This  island  is  a  quarantine 
station  for  Rio  de  Janeiro,  about  a  half  day's  sail  from  that  port ;  btit  the  captain  of  the 
Matteo  Bruzzo  did  not  appear  to  have  known  the  exact  position  of  the  island,  for  he  sailed 
directly  for  the  port  of  Rio  de  Janeiro.  The  authorities  there  had  been  warned  from  Monte- 
video, for.  as  the  Matteo  Bruzzo  sought  to  enter  the  harbor  a  shot  from  Fort  Santa  Cruz  was 
fired  directly  across  the  bows  of  the  ship,  a  second  went  way  ahead,  and  a  third  went  through 
the  rigging.  This  cooled  the  courage  of  the  captain  somewhat,  and  he  stopped.  Then  a  boat 
came  off  with  instructions  that  he  leave  the  harbor  at  once  and  go  to  the  island  of  Enseneda. 
There  was  nothing  for  him  to  do  but  to  obey.  At  the  island  the  Matteo  Bruzzo  Avas  met  by  a 
couple  of  men-of-war  who  took  her  in  charge.  She  was  allowed,  under  strict  surveillance,  to 
take  provisions  and  coal  aboard  in  the  roads,  and  was  afterwards  escorted  to  sea  by  the  two 
war-ships.  The  Ifatteo  Bruzzo  then  sailed  upon  her  return  voyage  to  Genoa,  where  she 
arrived  on  the  19th  of  December  after  having  passed  through  quarantine  at  San  Stefano. 

This  is  the  sorrowful  story  of  the  Matteo  Bruzzo.  That  ship  had,  therefore,  during  the 
whole  voyage  no  direct  communication  with  land.  It  is  stated  that  the  cholera  first  broke 
out  on  the  thirty-first  day,  and  the  last  fatal  case  on  board  ship  was  registered  in  the  shij.  's 
log  on  the  23d  ;  that  is,  on  the  52d  day  of  the  voyage.  As  far  as  I  know  there  is  only  one  ship, 
the  Apollo,  upon  which  in  1849  cholera  lasted  longer  ;  she  had  cholera  aboard  fifty-six  days. 
Altogether  there  occurred  on  board  the  Matteo  Bruzzo  40  cases  of  cholera,  20  of  which  were 
fatal,  viz,  19  passengers  and  1  of  the  crew. 

This  shijj's  epidemic,  like  so  many  others,  shows  how  little  reliance  can  be  placed  upon 
ship's  officers  and  ship's  surgeons.    Personal  interest  almost  always  outweighs  a  disposition  to 
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avow  a  truth  which  might  bring,  as  a  consequence,  troublesome  quarantine  regulations,  or 
impleasantness  of  other  kinds,  and  the  endeavor  is  made  to  conceal  the  outbreak  of  the  con- 
tagious disease  entirely,  or  at  least  as  long  as  it  is  possible.  I  am  convinced  that  in  the  case 
before  us  cholera  did  not  first  break  out  on  the  7th  of  November,  but  that  almost  all  the  fatal 
cases  from  the  dej^arture  of  the  steamer  until  its  arrival  in  Montevideo  were  cases  of  cholera. 

We  will  now  refer  to  a  few  cases  of  ship's  cholera  which  serve  to  prove  how  little  faith 
we  should  accord  to  the  records  of  ships'  epidemics,  and  which  show  that  the  ship's  log  usually 
only  records  a  fractional  part  of  the  truth. 

A  very  pregnant  example  of  such  a  case  is  mentioned  in  the  Transactions  of  the  Inter- 
national Sanitary  Conference  of  Constantinople. 

There  arrived  on  the  28th  of  June,  18Go,  at  Constantinople,  a  frigate  five  days  out  from 
Alexandria,  which  was  then  invaded  by  the  cholera.  Upon  arrival,  it  was  declared  that  all 
on  board  were  well,  consequently  the  ship  was  allowed  praticiue,  but  among  the  persons  landed 
twelve  suffering  with  cholera  were  at  once  discovered,  of  which  one  died  the  same  night. 
When  the  matter  came  to  be  further  investigated,  it  was  admitted  that  two  cholera  corpses  had 
been  thrown  overboard  at  sea. 

I  myself  have  seen  something  similar  during  my  sojourn  at  Tor  in  November  of  1883. 
Soon  after  my  arrival  at  Tor,  two  ships  came  from  Jeddah,  each  of  which  had  on  board  about 
500  pilgrims  returning  home  from  Mecca.  In  this  case,  also,  the  surgeons  of  both  ships  declared 
that  the  state  of  health  was  excellent,  that  no  cholera  was  on  board,  and  that  during  the  voy- 
age only  a  few  pilgrims  had  died  from  senile  debility.  On  the  next  day  I  myself  was  present 
at  the  landing  of  the  first  pilgrim  ship  and  became  convinced  that  a  num  ber  of  the  pilgrims 
were  strikingly  weak  and  ill.  Scarcely  were  they  on  shore  before  many  sought  the  latrines, 
and  a  glance  at  their  evacuations  showed  at  once  that  they  were  suffering  from  dysentery. 
Moreover,  there  were  several  pilgrims  who  were  so  weak  that  they  could  scarcely  stand.  One 
of  these  by  his  sorrowful  countenance  especially  attracted  my  attention.  While  he  was  being 
examined,  through  the  assistance  of  an  interpreter,  he  stated  that  for  about  two  days  he  had 
been  suffering  with  vomiting  and  diarrhoea.  This  patient  was  placed  in  the  lazaretto,  where  he 
took  to  vomiting  and  purging  and  exhibited  all  the  other  symptoms  of  cholera«and  died  the 
next  day.  Not  only  was  this  a  case  of  cholera,  but  there  appeared  among  the  pilgrims  of 
both  ships  a  number  of  attacks  of  cholera  during  their  quarantine  at  Tor. 

A  further  example  is  offered  by  an  English  merchant  ship,  the  Acomac.  This  ship  sailed 
from  Bassein  on  the  28th  of  February,  1884,  and  arrived  at  Suez  March  24,  where  the  iisual  visita- 
tion was  performed  by  the  quarantine  physician.  I  place  before  you  an  exact  copy  of  the  inter- 
rogatory. The  captain  stated  that  he,  with  28  men,  departed  from  Bassein,  and  that  during  his 
voyage  there  had  occurred  no  disease  among  his  crew ;  thereupon  he  was  granted  free  pra- 
tique through  the  Suez  Canal  and  the  shii:)  subsequently  sailed  for  Genoa,  its  port  of  destina- 
tion. There  it  became  evident  that  the  captain  whilst  at  Suez  had  declared  an  untruth,  for  a 
few  days  after  the  departure  from  Bassein  4  attacks  of  cholera  took  place  aboard,  2  of  them 
with  fatal  results.  Now,  it  is  not  very  clear  to  me  how  the  captain  was  able  to  make  the 
strength  of  his  crew,  decreased  by  two,  correspond  with  the  ship's  papers. 


THE  CHOLERA  ABOARD  THE  STEAMER  '-PLATA"  BETWEEN  NAPLES  AND  RIO  JANEIRO,  1886.* 

The  morning  of  the  21st  of  December,  1886,  the  steamship  Plata  of  the  General  Italian 
Navigation  Company  cleared  from  the  port  of  Naples  (but  she  remained  two  days  in  the  har- 
bor after  having  taken  her  passengers  aboard,  on  account  of  bad  weather).  There  were 
aboard  48  members  of  the  crew  and  874  passengers,  which  latter,  for  the  most  part,  belonged 
to  families  of  the  provinces  in  the  south  of  Italy,  and  were  emigrating  to  South  America. 
They  were  in  poor  circumstances,  and  there  were  among  them  a  large  number  of  pregnant 
women,  and  about  150  children,  from  a  few  days  to  5  years  of  age.  The  sea  was  calm,  but  in 
the  night  it  became  rough.    On  the  following  day  and  night  the  ship  was  m\ich  tossed  about 
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"by  the  waves ;  rain  fell  continuously,  and  the  wintry  weather  was  so  cold  that  the  kind-hearted 
commander,  Marcello  Rosasco,  of  Genoa,  thought  it  prudent  to  drop  anchor  in  the  Gulf  of 
Palma,  at  the  south  of  Sardinia,  in  order  to  give  a  little  rest  from  the  sufferings  of  th» 
passengers. 

The  night  of  the  23d,  the  ship's  surgeon  was  called  to  the  assistance  of  a  child  of  5  months,, 
whom  he  found  in  the  agony  of  death,  and  who  died  shortly  of  diphtheria.  He  endeavored 
to  isolate  the  children  who  occupied  the  same  cabin,  but  it  Avas  impossible  on  account  of  the 
limited  quarters  of  the  steamer.  Instead  of  isolation,  he  limited  himself  to  the  most  thorough 
cleanliness  and  to  the  use  of  large  quantities  of  disinfectants  (chloride  of  lime,  carbolic  acid, 
and  fumigations  of  sulphurous  acid).  Nevertheless  42  children  took  the  disease,  of  which  5' 
died ;  some  experienced  secondary  troubles,  and  one  suffered  from  anorexia,  which  required 
special  treatment  for  twenty-four  days.  The  treatment  in  general  consisted  in  applying  to  the 
diphtheritic  patches,  as  soon  as  they  appeared  upon  the  tonsils,  carbolic  acid  and  glycerine  in 
the  proportion  of  1  to  3  besides  laving  with  solutions  of  chlorate  of  potassa  or  boracic  acid. 
This  circumscribed  epidemic  lasted  21  days,  so  that  on  the  12th  of  January,  in  the  neighbor- 
hood of  the  equator,  with  a  temperature  of  30  C,  there  were  no  longer  any  children  affected 
with  diphtheria.  This  good  fortune  was  no  doubt  due  principally  to  the  construction  of  the 
ship,  which  was  entirely  of  iron,  not  excepting  the  deck. 

The  steamer  came  to  anchor  on  the  15th,  and  remained  three  days,  at  Grand  Island  on  the 
southern  coast  of  Brazil,  near  the  lazaretto ;  she  was  then  free  from  any  infectious  disease, 
and  in  excellent  sanitary  condition. 

On  the  isth  of  January  she  sailed  for  Rio  de  Janeiro,  where  she  remained  for  20  hours  in 
the  bay  in  order  to  take  aboard  coal,  fresh  provisions,  and  three  beeves,  and  then  set  sail  for 
Montevideo.  In  this  latter  city  there  were  some  cases  of  cholera.  She  halted  there  for  12 
hours  to  discharge  some  merchandise,  but  without  taking  anything  on  board,  and  then  directed 
her  course  for  Buenos  Ayres,  which  had  then  been  infected  with  cholera  for  a  month  or  more- 
She  cast  anchor  in  the  roads  nine  or  ten  miles  from  the  city  of  Buenos  Ayres,  on  the  24th  of 
January  at  9  a.  m.  On  that  day  no  one  visited  her  from  the  land.  On  the  25th,  the  sanitary 
officer  of  the' port  came  on  board,  but  refused  to  give  free  pra^igMe  on  that  day ;  and  other 
physicians  acted  in  a  similar  manner  on  the  26th,  and  on  the  folloAving  days  up  to  the  30th. 
This  action  was  taken  on  account  of  an  ungrounded  suspicion  of  Dr.  Ramirez,  who  thought 
that  he  had  found  a  convalescent  from  yellow  fever  aboard,  arriving  at  this  assumption  from 
the  yellow  color  of  the  skin,  but  the  patient  was  suffering  from  sj^lenic  leukaemia.  He  based 
this  supposition  solely  upon  the  fact  that  we  had  come  from  Rio  de  Janeiro,  but  without  hav- 
ing been  in  communication  with  the  land.  Our  statements  were  ignored,  as  also  the  shortness- 
of  the  time,  7  days,  since  we  had  left  Rio  de  Janeiro,  in  which  short  period  it  would  not  have 
been  possible  that  yellow  fever  could  have  run  its  course,  as  also  ignoring  the  fact  that  yellow 
fever  did  not  exist  there,  and  the  fact  that  the  patient  presented  the  characteristics  of  leukaemia. 
This  stubbornness  was  probably  based  upon  the  indecision  of  the  republican  authorities,  as  to' 
whether  to  hold  iis  under  observation  or  in  quarantine  on  account  of  the  large  number  of  pas- 
sengers for  whom  we  were  responsible.  Meanwhile,  these  ignorant  passengers  committed  errors, 
of  every  kind.  Among  other  imprudences  the  poor  people,  in  order  to  quench  the  thirst  which 
they  suffered  between  the  tropics,  drank  the  water  of  the  river  Rio  de  la  Plata,  which,  in 
irony,  has  been  named  a  "river  of  silver,"  for,  in  fact,  the  turbid  water  is  of  a  dirty  red. 
During  this  dangerous  period,  the  experienced  commander.  Captain  Marcello  Rosasco,  pre- 
sented a  justifiable  protest  to  the  Italian  minister  resident  there,  but  the  latter  took  no  action. 
Our  situation  became  constantly  more  dangerous  with  such  a  large  crowd  of  people  aboard 
without  the  benefit  of  ventilation  which  is  secured  while  under  way,  and  who  were  in  commu- 
nication every  day  with  Buenos  Ayres,  which  was  then  infected  with  cholera,  and  from  which 
provisions  were  daily  received.  Owr  fears  Avere  verified  on  the  night  of  the  30tli  and  31st  by 
the  occurrence  of  the  first  case  of  cholera  in  a  man  of  54  years.  This  case  was  succeeded  on 
the  31st  by  three  others,  and  on  that  day  was  the  first  death  of  a  man  31  years  of  age,  and  then 
on  the  following  night  two  others  were  attacked,  and  one  of  the  previous  cases  died. 
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After  our  energetic  remonstrances  the  republican  government,  at  last  recognizing  their  error, 
on  the  1st  of  February  ordered  a  small  steamer  to  remove  the  two  corpses  and  to  take  off  the 
sick  and  another  to  remove  the  passengers.  All  were  transported  to  a  small  island,  Martin 
Gracia,  where  the  lazaretto  was  located,  at  the  northeast  of  the  gulf.  There  the  ejjidemic  con- 
tinued for  some  days,  making  victims  of  more  than  70  of  the  passengers.  Among  the  crew 
left  on  board  we  had  to  deplore  the  death  of  only  one  sailor  35  years  of  age,  who  had  acted  as 
a  nurse  to  the  sick,  and  who  had  also  taken  much  rum  and  other  liquors  to  such  an  extent,  in- 
deed, as  to  become  greatly  intoxicated,  ^e  was  attacked  on  the  2d  of  February,  and  died  the 
next  day. 

From  this  circumscribed  and  characteristic  epidemic  which  we  had  abroad,  I  was  able  to 
collect  the  following  facts,  which  simply  confirm  what  has  already  been  established  concern- 
ing the  disease. 

(1)  The  cholera  virus  is  not  diffusive  to  such  an  extent  that  it  may  be  inhaled  with  the  res- 
pirations like  the  malarial  miasm,  and  the  infection  cannot  be  communicated  by  currents  of 
air. 

(2)  The  period  of  incubation  did  not  surpass  five  days,  judging  from  the  length  of  our  in- 
direct communication  by  means  of  the  food. 

(3)  The  cholera  germ  was  received  from  Buenos  Ayres,  adhering  to  vessels,  baskets,  bags, 
and  boxes,  in  which  the  food  was  brought  to  us,  and  which  remained  aboard  among  the  passengers 
for  24  hours.  It  was  not  conveyed  by  means  of  vegetables,  fruit,  cheese,  meat,  tobacco,  soap, 
etc.,  and  there  was  no  direct  contagion  from  person  to  person. 

(4)  The  cholera  was  brought  to  us  from  the  above  mentioned  locality,  for  none  of  the  pas- 
sengers or  creAV  were  from  any  infected  port  or  city,  and  in  the  42  days  of  our  voyage  there 
was  no  sign  of  suspicious  disease  aboard,  nor  was  there  any  communication  with  infected 
places. 

This  implantation  from  Biienos  Ayres  caused  the  epidemic  among  the  passengers,  who 
were  already  predisposed  to  it  by  the  long  and  troublesome  voyage,  with  the  sea  always  rough, 
to  which  they  were  unaccustomed  and  which  caused  most  of  them  to  suffer  from  sea  sickness. 
Their  mental  condition,  the  fear  of  not  being  at  once  landed,  and  the  excitement  occasioned 
by  their  arrival  at  a  strange  place,  were  also  conditions  which  interfered  with  their  vital 
processes  ;  and  to  these  disturbing  influences,  the  imprudence  in  diet  which  they  constantly 
committed  through  ignorance  are  also  to  be  added.  Furthermore,  filthy  personal  habits  also 
played  a  part:  most  of  them  wore  the  same  shirt  and  the  same  clothing  with  which  they  came 
aboard,  because  they  had  no  others  ;  all  of  them  were  covered  with  coal  dust  which  came  from 
the  engines,  and  cutaneous  perspiration,  so  necessary,  especially  in  crossing  the  torrid  zone, 
was  interfered  with  by  such  carelessness. 


CONSULAR  REPORTS  RELATING  TO  CHOLERA  AT  BUENOS  AYRES  IN  1886. 

In  a  dispatch  from  the  consulate  at  Buenos  Ayres,  dated  November  6,  1886,  to  the  De- 
partment of  State,  the  consul  writes  as  follows  :  I  have  the  honor  to  inform  you  that  for  sev- 
eral days  past  there  have  been  reports  of  the  appearance  in  this  port,  as  also  that  of  Rosa- 
rio,  of  some  disease  resembling  Asiatic  cholera,  both  in  its  symptoms  and  fatality;  and  that, 
in  consequence,  there  is  now  no  little  doubt  that  the  Argentine  Republic  is  to  be  visited  with 
that  epidemic.  Thus  far  there  have  been  seven  deaths  in  Rosario,  mostly  of  emigrants  recently 
arrived  in  the  Riachuelo  port  of  this  city.  Probably  as  many  more  have  occurred  among  the 
sailors  of  merchant  vessels.  The  board  of  health  of  Buenos  Ayres  do  not  regard  the  deaths 
as  having  been  the  result  of  cholera,  but  of  imprudence  in  eating  unripe  or  decayed  fruit;  and 
a  letter  just  received  by  me  from  the  United  States  consul  in  Rosario  says:  "  Ido  not  think  there 
has  been  any  cholera  except  such  cases  as  might  occur  at  the  beginning  of  the  fruit  and  vege- 
table season."  There  is,  however,  a  general  feeling  of  apprehension,  and  qtiarantine  has  been 
declared  against  the  Argentine  Republic  by  both  Uruguay  and  Brazil,  thus  very  seriously 
interfering  with  the  course  of  commerce  and  navigation.    Until  other  developments,  I  think 
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it  would  be  peremptory  for  me  to  refuse  to  give  clean  bills  of  health  to  vessels  clearing  for 
ports  of  the  United  States,  but  if  the  disease  continues  I  shall  deem  it  my  duty  to  do  so. 

In  a  dispatch  from  the  same  consulate,  of  November  20,  1886,  the  consul  states  :  Refer- 
ring to  my  dispatch  of  the  6th  instant,  I  have  the  honor  to  advise  you  that  the  disease  which 
I  mentioned  as  having  made  its  appearance  in  this  port  has  at  length  been  officially  pronounced 
to  be  Asiatic  cholera.  The  number  of  cases  since  it  appeared,  about  the  first  of  this  month 
until  the  present  time,  have,  in  all,  only  amounted  to  about  forty,  of  which  one-third  have 
proved  fatal.  There  is  a  general  apprehension,  however,  that,  with  the  approach  of  warm 
weather,  the  disease  may  take  an  epidemic  form  and  exhibit  a  more  malignant  phase  than  it 
has  as  yet  developed.  Should  this  be  the  case,  the  city  is  not  in  a  condition  to  resist  its  inroads. 
Meanwhile  this  port  is  entirely  cut  off  by  rigid  quarantine  from  Uruguay,  Paraguaj'-,  and 
Brazil ;  and  I  am  informed  that  cablegrams  of  the  most  exaggerated  character  have  gone  to 
the  United  States  and  Europe  in  regard  to  the  ravages  of  the  disease  here.  Of  course,  under 
these  circumstances,  foreign  commerce  is  quite  suspended,  and  business  in  the  interior  of  the 
Argentine  Republic  is  at  a  stand-still.  I  now  note  on  bills  of  health  issued  from  this  consulate 
that  cholera  exists  in  the  port,  but  not  in  epidemic  form. 

In  a  dispatch  from  the  same  consul,  November  27,  1886,  an  inclosure  f rom  the  Buenos  Ayres 
Standard  of  November  27  is  foimd,  from  which  the  following  abstract  is  taken  : 

"A  month  and  a  half  has  now  elapsed  since  the  first  case  of  cholera  occurred,  and  we  are 
happy  to  say  that,  owing  to  the  great  precautions  taken  and  the  remarkable  activity  of  the 
authorities,  the  disease  has  not  assumed  an  epidemic  form.  Our  most  experienced  physicians, 
who  judge  from  the  cases  that  have  come  under  their  notice,  are  of  the  ojjinion  that  the  cholera 
that  exists  on  the  Platta  is  of  a  mild  sporadic  nature,  and  in  nothing  resembles  the  visitation 
of  1867  and  1868.  In  Rosario  the  disease  seemed  for  a  time  to  make  greater  headway  than 
elsewhere,  and  for  awhile  the  various  contiguous  provincial  authorities  stopped  the  trains, 
but  the  National  Government  very  properly  interfered,  and  now  the  trains  run  and  communi- 
cation with  the  interior  is  no  longer  interrupted." 

December  6,  1886,  is  the  date  of  a  later  dispatch  from  this  consulate  relating  to  cholera. 
It  is  as  follows  :  Referring  to  my  dispatches,  I  have  the  honor  to  inform  you  that  while  a  few 
cases  of  cholera  are  still  reported  in  each  day's  bulletin,  the  disease  appears  to  have  pretty 
much  run  its  course  at  this  port.  On  yesterday,  up  to  10  o'clock,  only  one  new  case  had 
occurred  in  the  city  proper  and  two  cases  on  board  a  steamer  at  the  Boca  port.  In  the  interior 
of  the  country,  however,  the  disease  has  made  its  appearance,  and  in  some  places  with  a  very 
marked  type.  On  the  4th  instant  there  were  14  deaths  at  Rosario,  14  new  cases,  and  at  Gor- 
boba  2  deaths  and  5  new  cases.  In  Tecuman  there  were  3  cases  but  no  deaths,  and  isolated 
cases  are  reported  about  various  other  interior  towns.  The  alarm,  however,  which  was  pro- 
duced among  the  people  when  the  disease  first  appeared  at  this  port  has  in  great  part  subsided, 
and  the  authorities  feel  assured  that  the  prompt  and  rigid  measures  taken  to  stamp  it  out  will 
prevent  it  from  becoming  ei^idemic.  During  the  month  of  November,  according  to  the  Revista 
Medical,  in  this  city,  the  figures  are  as  follows  : 


Cholera  cases  in  the  city  proper   63 

Mercedes  Hospital   83 

Womans'  Lunatic  Asylum   29 

Boca  port   65 

Elsewhere  adjacent  to  city   17 

Total  number  of  cases  reported   257 


Of  these,  about  70  per  cent,  were  fatal.  These  returns  show  an  average  of  only  about  8 
cases  per  day  during  the  months,  which  in  a  city  of  400,000  souls,  can  certainly  not  be  considered 
as  alarming  indeed.  In  the  twelve  years  that  I  have  been  here  I  do  not  remember  a  summer 
which  has  not  had  alargernuraberof  cases  of  diarrhoea  or  cholera  morbus,  and  with  equally  fatal 
results.  I  make  this  statement  in  view  of  the  grossly  exaggerated  reports  which  have  been 
cabled  to  Europe  and  the  United  States  from  Montevideo  in  regard  to  the  cholera  at  this  port, 
and  which  have  had  the  effect  of  closing  nearly  all  the  ports  of  the  world  to  arrivals  from 
Buenos  Ayres.   In  this  state  of  affairs  all  commercial  business  is  at  a  stand-still,  or  nearly  so. 
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111  all  bills  of  health  now  issued  by  me  I  note  the  fact  that  cholera  exists  in  this  port,  bnt  not 
in  epidemic  form.  Otherwise  the  health  of  Buenos  Ayres  could  not  be  more  satisfactory  than 
it  has  been  during  the  last  month. 

The  final  dispatch  relating  to  cholera  from  this  consulate  bears  date  February  5th,  1887, 
and  is  as  follows: 

Referring  to  my  last  dispatch  in  regard  to  the  cholera  epidemic  in  the  Argentine 
Republic,  I  have  the  honor  to  inform  you  that  the  disease  seems  at  last  to  have  quite  run  its 
course.  Day  by  day  in  all  the  centers  of  population  in  the  country  the  number  of  new  cases 
is  becoming  less,  and  there  is  now  a  feeling  of  relief  that  it  will  only  be  a  short  time  before  the 
ports  of  the  world  will  once  more  be  freely  open  to  clearances  from  Buenos  Ayres.  Commerce 
and  general  trade  are  already  feeling  the  impulse  of  the  improved  condition  of  the  public 
health. 


LEGATION  REPORTS  RELATING  TO  CHOLERA  IN  BUENOS  AYRES,  1880. 

The  United  States  minister  to  the  Argentine  Republic  reports  as  follows,  December  3, 1886, 
concerning  cholera  in  that  country  : 

There  is  no  reason  for  doubt  as  to  the  existence  of  Asiatic  cholera  here.  It  made  its  appear- 
ance about  five  weeks  ago,  and  was  imported  by  the  Italian  ship  Perseo,  plying  between 
Genoa  and  Buenos  Ayres. 

Don  Antonio  del  Veso,  envoy  extraordinary  and  minister  plenipotentiary  of  the  Argen- 
tine Republic  in  Italy,  was  a  passenger  on  the  ship,  and  the  anxiety  to  secure  him  an  imme- 
diate landing,  on  the  part  of  the  ship's  commander,  seems  to  have  so  far  overcome  his  sense  of 
duty  that,  by  concealed  or  garbled  reports,  he  managed  to  turn  loose,  on  Argentine  soil,  first 
here,  then  at  Rosario,  a  great  many  persons  from  an  infected  ship.  The  testimony  of  passen- 
gers shows  conclusively  there  was  nearly  a  score  of  burials  at  sea  of  those  who  died  of  cholera 
on  the  voyage. 

The  Argentine  Government  instituted  prompt  investigation  of  the  matter,  but,  wasting 
no  time  with  the  infliction  of  empty  penalties  which  can  not  aifect  the  disease,  turned  its  entire 
care  to  its  arrest  and  confinement  within  its  present  limits.  Dr.  Wilds,  the  minister  of 
the  interior,  and  as  such  prime  minister  of  the  Government,  from  whose  department  the 
national  board  of  health  derives  all  its  powers  and  efficiency,  is  himself  a  physician  of  much 
distinction,  and  has  labored  with  heroic  devotion  in  the  employment  of  every  agency  tending 
to  the  rapid  and  complete  accomplishment  of  his  sanitary  measures.  He  has  at  his  disposal 
money,  physicians,  and  police  powers  almost  without  limit,  and  is  emj)loying  them  all  with 
great  spirit  and  ability. 

The  exercise  of  sanitary  measures  has  been  so  prompt  and  efficient,  and  the  use  of  dis- 
infectants and  enforced  cleanliness  so  well  spread  and  rational,  we  vent^ure  to  hope  tlie  disease 
will  disappear  before  assuming  an  epidemic  character.  The  people,  generally,  fully  sympa- 
thize with  the  good  intentions  of  the  Government,  and,  instead  of  interposing  hindrances  in 
the  way  of  its  sanitary  plans,  help  them  on  in  every  possible  way. 

For  the  month  of  November  just  closed  the  official  reports  of  the  cholera  hospital  in 
Buenos  Ayres  show  there  were  200  patients  entered— 93  deaths,  34  cured,  with  73  still  under 
treatment.  Remembering  the  population  of  Buenos  Ayres  is  fully  400,000,  you  will  agree  the 
showing  thus  far  is  not  discouraging.  And  with  the  exercise  of  a  little  scrutiny  even  the 
exhibit  may  be  much  relieved  of  alarm,  for  of  the  200  patients  above  enumerated,  130  were- 
from  the  male  and  female  lunatic  asylum  and  12  from  the  prisons,  where  people  are  greatly 
huddled  together  and  hygienic  conditions  anything  but  favorable.  This  then  leaves  but  58 
cases  outside  for  an  entire  month. 

The  greater  part  of  the  cases  have  originated  in  the  '  Boca' where  the  infected  ship  Perseo' 
landed,  which  is  a  scooped-out  place,  so  deep  and  below  the  level  of  the  river  Platte  that  ships 
inay  enter  and  discharge.  It  is,  therefore,  necessarily  a  vast  receptacle  of  filth,  and,  there 
being  no  current  to  carry  out  its  accumulations  into  the  river  beyond  the  sluggish  action  of 
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tthe  tide,  it  remains  there  a  perpetual  cesspool  charged  with  disease  and  death.  The  Govern- 
ment, however,  is  already  busy  at  work  there  with  an  immense  force,  devising  means  to 

^sweeten  its  baleful  waters  by  the  use  of  powerful  pumps  and  dredges. 

The  disease  is  most  fatal  at  Rosario,  a  city  of  commercial  importance,  on  the  Pasaka 
River,  200  miles  away,  where  the  most  of  the  Perseo's  passengers  and  cargo  were  discharged. 

The  reports  from  that  locality  are  truly  distressing.    In  a  population  of  about  50,000  souls  they 

.-are  now  having  from  35  to  50  deaths  per  day.  In  their  cholera  hospital  alone  there  were  over 
200  patients  in  November,  of  which  more  than  one-half  died  ;  but  there  the  disease  has  in- 
vaded the  homes  of  the  best  and  most  prudent  families  of  the  city,  Cordoba  and  other  inland 
cities  are  also  becoming  infected. 

The  result  of  all  this  is,  we  are  nearly  cut  out  entirely  from  the  commercial  world. 
Uruguay,  Brazil,  Paraguay,  and  the  most  of  the  European  ports  are  quarantined  against  us, 

-which  fact  has  greatly  disturbed  the  movements  of  the  mails  and  almost  entirely  suspended 
business.    We  have  recently  had  some  very  cold  weather,  which  has  been  favorable  to  us. 

Nineteen  years  ago  yesterday  the  first  case  of  the  great  cholera  epidemic  of  1867-'68  was 
reported.  Then  the  plague  was  mainly  confined  to  the  city  and  neighborhood  of  Buenos 
Ayres.    It  was  very  destructive,  and  did  not  die  out  until  near  the  close  of  March,  on  the 

-advent  of  winter. 

Of  course,  we  are  still  in  a  state  of  anxious  suspense,  for  if  the  hygienic  expedients  now 
in  a  rapid  course  of  development  do  not  eradicate  the  dreaded  microbes  of  the  plague,  the  hot 

•  season  already  upon  us,  may  plunge  us  into  very  serious  distress.    Business  is  virtually  sus- 
pended in  Buenos  Ayres,  and  vast  numbers  of  people  have  gone  out  into  the  country. 

The  United  States  minister,  in  his  dispatch  dated  December  16,  1886,  again  writes  as  follows: 
Referring  to  my  dipatch  of  the  3d  instant,  I  may  add  the  cholera  is  on  a  steady 
increase  here,  and  that  it  has  assumed  more  deadly  features.    Thirty-six  new  cases  were 

■reported  to  the  board  of  public  assistance  of  Buenos  Ayres  yesterday,  more  than  half  of 
which  died  in  a  very  few  hours.  The  worst  of  all  lies  in  the  fact  of  its  rapid  sjDread  through- 
out the  inland  provinces.  This  dreadful  disease,  'which  walketh  at  night  and  wasteth  at 
noonday,'  leaps  the  prudence  of  quarantine  and  breaks  down  every  line  of  military  cordon. 
Tt  is  still  raging  fiercely  at  Rosario,  and  has  recently  broken  out  at  Cordoba,  Tecuman,  Zarati, 
Bahia,  Blanco,  and  Azul,  and,  worse  than  that,  has  gained  afoot-hold  on  the  island  of  Martin 
Garcia,  where  5,000  terrified  immigrants  are  detained  in  quarantine,  without  sufficient  food  or 
shelter.    We  have  great  fears  of  appalling  results  there. 

These  fears  are  based  on  rumors,  which  are  repeated  to  the  Department  as  such.  I  have 
watched  every  movement  of  the  Government  carefully,  and  though  there  may  have  been  mis- 
takes, both  by  omission  and  commission,  not  above  criticism,  I  can  not  discover  any  lacking 
on  the  part  of  the  machinery  of  the  Government  to  do  actively  and  liberally  all  that  seems 

^best.    The  country,  of  course,  is  filled  with  terror,  and  at  such  a  time  very  naturally  the 
power  of  reason  and  the  exercise  of  good  judgment  are  not  at  their  best. 

Touching  the  cholera  in  Argentine  Republic,  the  United  States  minister  at  Lima,  in  his 

■dispatch  of  the  29th  December,  1886,  thus  advises  the  Department  of  State: 

Great  precautions  are  being  taken  in  both  Chili  and  Peru  against  admission  of  the  dread 

-disease  from  the  Argentine  Republic.    All  ships  touching  at  ports  on  the  South  Atlantic  side 

;  are  prohibited  entrance  to  the  ports  of  Chili  and  Peru.    The  mountain  passes  in  the  Cordilleras 
are  being  guarded  to  prevent  all  passage  and  there  is  much  concern  felt  here  as  well  as  in  Chili. 
So  much  so  that  insufficient  causes  might  at  any  time  induce  very  inconvenient  regulations  ~ 
in  Peru  against  steamers  from  the  south. 

The  United  States  consul  at  Buenos  Ayres,  as  late  as  January  7,  1887,  states  that 
"  cholera  still  exists  in  this  city,  but  that  it  makes  but  little  progress  in  assuming  an  epi- 
demic form.  The  average  number  of  cases  per  day  since  my  last  dispatch  (December  6)  has 
not  exceeded  22.  The  greatest  number  of  reported  cases  in  one  day  occurred  on  the  30th 
ultimo,  when  the  number  reached  57,  since  which  time  it  has  steadily  declined,  and  on  yester- 

*day  the  number  was  only  ]1  in  the  city,  with  its  population  of  400,000  souls."    He  incloses  a 

(dipping  from  the  Buenos  Ayres  Standard,  from  which  it  is  learned  that  during  the  months  of 
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November  and  December  there  were  871  cases  of  cholera,  and  474  deaths  from  that  disease. 
The  consul  also  states  that  "the  disease  has  scarcely  made  its  appearance  except  in  closely 
packed  tenement-houses  (conventillos)  of  the  lower  classes  and  in  the  suburbs,  which  are 
Avithout  pipe  and  hydrant  water.  In  the  interior  of  the  Argentine  Republic,  however,  the 
disease  has  assumed  the  proportions  of  an  epidemic.  In  Rosario,  during  the  last  month,  the 
daily  nmnber  of  cases  averaged  60  to  100,  while  about  70  per  cent,  were  fatal.  In  Mendoza 
the  development  of  the  disease  has  been  most  remarkable,  and  the  population  of  that  city  of 
20.000  has  been  almost  decimated  ;  and  in  the  country  districts  the  disease  was  equally  fatal. 
In  Tecuman  the  number  of  cases  has  on  some  days  been  as  high  as  500,  of  which  about  one- 
half  proved  fatal.  Indeed,  the  panic  at  one  time  was  so  great  that  it  was  not  j^ossible  to  obtain 
the  requisite  assistance  to  bury  the  dead.  In  nearly  all  the  other  interior  cities  the  disease  has 
been  very  virulent  and  fatal,  but,  not  confining  itself  to  centers  of  poj)ulation,  it  has  ravaged 
entire  provinces,  and  farmers  (estancierros)  and  camp  men  have  in  great  numbers  succumbed 
to  it.  I  am  happy  to  say  that  with  medical  assistance,  disinfectants,  medicines,  and  a  large 
supply  of  good  nurses,  the  disease  seems  to  have  greatly  abated  during  the  last  two  weeks,  and 
the  hope  is  entertained  that  it  will  soon  have  run  its  course." 


THE  MEDICAL  PRESS  UPON  THE  CHOLERA  IN  THE  ARGENTINE  REPUBLIC. 

CHOLERA  IN  BUENOS  AYEES.* 

Cablegrams  which  are  repeated  daily  have  announced  since  the  beginning  of  last  month 
the  appearance  of  cholera  in  the  beautiful  city  of  the  Plata  and  in  other  neighboring  cities — 
Rosario — and  the  number  of  cases  and  deaths  has  increased  day  by  day. 

At  the  beginning  it  was  thoiTght  tiiat  the  cases  were  nothing  more  than  choleriform,  so 
frequent  during  that  season.  But,  in  view  of  the  increasing  number  of  the  cases  and  deaths 
occurring,  and  of  a  close  study  of  the  character  of  the  disease,  they  have  been  convinced  of 
the  presence  of  the  terrible  visitor.  It  was  at  that  time  desolating  some  localities  in  Italy, 
Austria,  and  Hungary,  after  the  ravages  it  had  committed  in  Spain  last  year. 

How  did  the  disease  appear  on  the  banks  of  the  Plata  ?  Did  it  spring  into  life  there  spon- 
taneously, or  was  it  imported  ?  In  the  latter  case  why  did  it  not  first  appear  in  Brazil,  whose 
ports  are  visited  by  travelers  from  Europe  before  Buenos  Ayres  is  reached  ?  These  are  ques- 
tions which  we  put  at  present,  but  can  not  answer. 

All  that  we  know  at  this  moment  is  that  the  place  chosen  for  the  first  appearance  of  the 
disease  has  been  the  insane  asylum,  which,  very  probably  by  itshygenic  conditions,  offered  the 
most  favorable  circumstances  for  the  development  of  the  germs.  It  is  known  also  for  the 
infected  places  that  its  invading  march  is  more  toward  the  interior  than  toward  the  sea. 

In  the  same  journal  (No.  15,  January  1,  1887),  whilst  discussing  the  cholera  on  the  Plata, 
the  editor  remarks  as  follows  : 

The  second  focus  was  formed  in  a  few  days  afterwards  in  the  insane  asylum,  called 
Mercedes,  which  is  the  institution  that  has  furnished  the  most  combustible  material  to  the 
epidemic. 

An  inmate  escaped  from  this  asylum  and  was  found  in  La  Boca,  and  was  undoubtedly  the 
carrier  of  the  contagion. 

A  circiimstance  causes  the  belief,  however,  that  the  importation  came  from  the  San  Roque 
Hospital.  In  the  Mercedes  Asylum  the  clothing  from  all  the  other  hospitals  is  washed ;  thus 
it  is  that  the  origin  of  the  cholera  among  the  insane  is  attributed  to  the  carriers  of  the  cholera 
patients  who  died  in  said  (San  Roque)  hospital,  but  later  testimony  proves  that  the  clothing  of 
that  deceased  had  been  burned  in  San  Roque  Hospital. 

The  two  foci  of  the  epidemic  being  established,  it  spread  more  and  more  each  day  without 
hindrance  other  than  that  which  a  well  organized  and  energetically  executed  system  of  defense 
opposed. 


^  ,  *  From  El  Monitor  Medico,  No.  13,  December  1,  1886. 
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All  tlie  other  provinces  of  the  Argentine  Confederation  cut  off  communication  with  the 
capital,  suspended  the  course  of  railway  trains  and  the  diligences,  and  established  cordons  which 
did  not  allow  of  intercourse  with  any  one  from  without.  The  rigor  of  these  measures,  however, 
did  not  save  them  from  invasion  by  the  disease,  for  on  the  14th  the  first  cases  of  cholera 
appeared  in  Rosario. 

The  cable  notified  us  daily  of  the  progress  of  the  epidemic,  which  extended  into  the  interior, 
invading  successively  Cordova,  Tecuman,  and  Mendoza,  by  land,  and  reaching  Montevideo 
by  sea. 

From  the  banks  of  the  Plata,  surmounting  the  Andes,  the  cholera  has,  for  the  first  time, 
made  its  power  felt  in  the  neighboring  republic  of  Chili.  * 

On  the  26th  of  last  December  the  first  cases  of  cholera  apjjeared  in  that  country,  in  a 
village  near  the  Andes,  and  from  that  date  to  the  5th  or  6th  of  the  month  114  cases  and  64 
deaths  have  occurred. 

It  is  not  always  that  industry  and  commerce  or  war  have  caused  an  introduction  of  cholera 
into  villages ;  in  many  cases  it  has  also  been  by  errors  of  administration.  In  reference  to  the 
present  epidemic,  the  way  in  which  the  ports  were  opened  to  cholera  in  Egypt  in  1883,  and  in 
Buenos  Ayres  in  1886,  can  not  but  be  censured. 

Among  the  first-named  people  there  was,  as  a  means  of  protecting  themselves  against 
cholera,  an  international  sanitary  council,  which  ordinarily  enforces  quarantine  as  a  means  of 
observation  of  the  multitudes  of  ships  which,  after  a  short  voyage,  arrive  from  India  (above 
all,  Bombay),  when  the  English  occupation  of  Egypt  took  place  and  the  presidency  of  this 
council  came  imder  the  authority  of  that  nation.  This  authority  at  first  interfered  with,  and 
afterwards  imposed  itself  upon,  the  deliberations  and  decisions  of  the  council.  At  length, 
prompted  by  its  commercial  interests,  it  suddenly  suspended  the  old  system  of  quarantine  and 
gave  rise  to  the  passage  of  cholera  from  Egypt  to  the  shores  of  the  Mediterranean,  and  was 
responsible  for  the  subsequent  ravages  in  France,  Spain,  and  Italy. 

In  Buenos  Ayres,  where  it  was  not  unknown  that  cholera  existed  on  the  coasts  of  EurojDe, 
especially  in  Italy,  a  nation  with  which  the  communications  were  constant  and  frequent, 
through  deference  to  an  official  personage  (the  Argentine  minister  at  the  court  of  King  Hum- 
bert), who  came  from  Italy  in  a  suspected  ship,  free  pratique  was  given  without  the  usual 
precautions,  and,  with  the  passengers,  the  cholera  penetrated  the  city.  Not  long  before  it  had 
been  saved  from  this  plague  by  energetic  measures  which  her  authorities  and  those  of  Monte- 
video had  enforced  against  other  ships,  which,  loaded  with  passengers  and  immigrants  (the 
Matteo  Bruzzo,  for  example),  had  attempted  to  enter  them,  but  unsuccessfully.  These  vessels 
were  obliged  to  return  to  Europe,  and  were  made  an  example  of  the  austerity  with  which  these 
authorities  performed  their  sacred  duty  of  Avatching  over  the  lives  and  health  of  their  people. 

By  the  commission  of  similar  errors,  the  English  introduced  cholera  into  Europe,  and 
Buenos  Ayres  received  the  disease.  After  that  the  scourge  traveled  in  its  accustomed  manner, 
by  the  aid  of  steam,  inland  trade,  and  water,  as  far  as  Valparaiso,  the  principal  port  of  Chili, 
which  was  attacked  for  the  first  time  by  the  East  Indian  visitor. 


NOTES  UPON  THE  CHOLERA  IN  BUENOS  AYRES. 

By  Dr.  Jose  M.  CABEZON.f 

The  first  suspicious  case  occurred  on  the  island  of  Maciel,  situated  in  a  stream  of  the  same 
name  at  the  mouth  of  the  Riachuelo  (mouth  of  the  Rio  de  la  Plata),  but  the  source  of  the 
importation  could  not  be  precisely  discovered,  it  having  been  attributed  to  the  transatlantic 
steamer  Perseo,  which  arrived  October  12  from  infected  Italian  ports.  It  is  of  small  impor- 
tance to  designate  the  particular  ship  which  brought  the  scourge  into  the  republic,  for  it  might 
have  been  in  one  of  the  packets  which  sail  semi-monthly  between  the  ports  of  the  Mediter- 
ranean and  Buenos  Ayres. 


*La  Cronica  Medica,  Lima,  No.  37,  January  31,  1887. 
f  Eevista  Aregentina  de  Ciencias  Medicas,  January,  1887, 
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The  germ  was  planted  in  a  soil  well  prepared  and  favorable  for  rapid  germination  and 
propagation.  Riacliuelo,  witli  its  stagnant  and  infected  water,  and  with  a  population  of  dirty- 
sailors  having  no  hygienic  habits,  lent  itself  admirably  to  the  development  of  cholera.  Upon 
the  public  announcement  of  the  first  cases  made  by  Dr.  Seco,  physician  to  the  prefecture  of  La 
Boca,  there  was  a  general  stupefaction;  and  some  physicians  denied  from  the  first  the  importa- 
tion of  Asiatic  cholera,  classifying  the  disease  as  cholera  nostras  or  cholerine,  usual  to  the 
climate  and  the  season. 

But  very  soon  the  rapid  spread  of  the  disease,  its  malignant  and  fatal  character,  and  its 
extension  beyond  the  locality,  demonstrated  the  error  and  proved  certainly  that  we  had  the 
visitor  from  the  Ganges  for  our  guest,  who  intruded  his  presence  without  warning  or  wel- 
come. Subseqiiently  Rosario,  and  some  wards  of  the  capital,  were  invaded,  and  then  real  meas- 
ures of  prevention  began  to  be  taken.  Riacliuelo  was  isolated  by  prohibiting  absolutely  the 
entrance  of  all  ships. 

A  lazaretto  was  established  on  the  island  of  Maciel.  Cleaning  of  the  streets  and  of  the 
dwellings,  and  closing  of  the  latter  when  found  in  bad  condition,  were  ordered.  The  obliga- 
tory use  of  boiled  water  was  prescribed;  the  taking  of  fish  from  the  contaminated  water  of  the 
Riachvielo  was  prohibited,  and  the  creation  of  a  daily  service  for  removal  of  excrement  and 
filth  in  the  streets  was  thought  of. 

Thanks  to  these  measures,  the  cholera  diminished  in  La  Boca;  but  because  access  to  the 
city  was  easy  (and  rigorous  isolation  of  the  locality  had  not  been  thought  of  at  first)  the  disease 
slowly  spread  to  the  capital,  and  in  the  space  of  one  month -15,  20,  and  30  cases  daily  occured 
during  December,  and  increased  in  a  short  time  to  as  many  as  45  daily,  with  a  mean  mortality 
of  50  to  60  per  cent. 


CONSULAR  AND  LEGATION  REPORTS  ON  CHOLERA  IN  MONTEVIDEO,  1886-87. 

The  United  States  consul  at  Montevideo  reports,  in  a  dispatch  dated  December  6th,  1886: — 
It  is  officially  stated  that  there  has  not  been  any  cholera  here.  I  believe  there  has  been,  but  it 
is  confined  to  the  poor-house,  and  I  am  not  willing  to  cable  the  Department  until  I  have  better 
reasons  for  doing  so. 

The  same  consul  reports  December  10th :  On  the  6th  instant  it  was  rumored  that  there 
had  been  2  cases  of  Asiatic  cholera,  but  it  was  officially  denied  on  the  following  day.  On  the 
8th  the  newspapers  and  many  physicians  acknowledged  12  cases  and  5  deaths,  in  the  poor- 
house,  but  yesterday  and  to-day,  as  there  have  been  no  new  cases,  it  is  strenuously  denied  by 
all.  The  place  is  very  much  crowded  and  in  a  filthy  condition,  and  it  is  now  claimed  that  the 
sickness  was  brought  on  by  the  eating  of  the  animals  killed  in  a  "  bull-fight "  on  the  5th  inst- 
ant. While  I  believe  it  to  be  a  mild  form  of  cholera,  I  do  not  anticipate  an  ei^idemic,  as  the 
sanitary  condition  of  the  city  is  first  class.  I  shall  not  give  a  clean  bill  of  health  to  vessels 
going  to  the  States,  but  shall  not  cal^le  the  Department  until  I  am  more  fully  satisfied  that  it 
is  cholera. 

The  following  dispatch  was  forwarded  January  7th,  1887,  from  the  same  consulate:  It  is 
officially  denied  that  there  has  been  a  single  case  of  Asiatic  cholera  in  Montevideo,  but  from 
time  to  time  since  December  8  it  has  been  rumored  that  certain  people  have  died  from  what 
was  sup]30sed  to  be  cholera.  It  was  an  impossibility  for  me  to  learn  the  exact  truth,  but  if 
there  is  any  cholera  it  is  of  a  mild  form,  and  as  the  city  is  in  a  very  cleanly  condition  I  do  not 
anticipate  an  epidemic.  The  quarantine  laAvs  are  strict  and  strictly  enforced,  this  port  being 
closed  against  the.  Argentine  Repiiblic  and  Paraguay.  I  still  decline  to  give  a  clear  bill  of 
health,  but  I  learn  that  some  vessels  are  leaving  here,  with  ballast,  for  Barbadoes,  calculating 
upon  getting  clean  papers  from  there  to  the  United  States. 

Again  this  consul  reports  January  17,  1887:  From  reports  made  by  parties  who  for  the  past 
two  weeks  have  been  investigating  the  matter  for  me,  I  am  satisfied  that  there  is  and  has 
been  some  cholera  in  Montevideo  since  early  in  December.  It  seems  to  be  of  a  very  mild  form 
and  spreads  but  little.    Some  days  since  the  president  of  the  board  of  health  wrote  me  that 
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lie  had  no  official  knowledge  of  cholera,  and  that  the  health  of  the  city  was  first  class.  I 
shall  make  another  attempt  to-day  to  get  an  official  acknowledgment,  and  shall  cable  the 
Department  whether  I  succeed  or  not. 

After  these  repeated  evasions  and  denials  on  the  part  of  the  officials  our  consul  at  Monte- 
video cables  the  Department  of  State,  January  19th,  1887: — "Cholera  officially  declared." 

The  United  States  minister  at  Montevideo  informed  the  Department  January  15,  1887,  as 
follows: — On  the  10th  instant  there  was  a  quasi  official  declaration  that  the  cholera  was  epi- 
demic in  this  city.  It  arose  in  this  way:  The  Government  having  asked  the  board  of  health 
whether  the  current  reports  as  to  the  cholera  being  epidemic  since  the  8th  of  December  last, 
were  true,  that  board  replied  that,  according  to  the  best  information  in  the  possession  of  the 
board,  it  had  not  existed  until  the  8th  of  January. .  The  answer,  you  will  see,  does  not  state 
that  it  was  epidemic,  but existed."  Indeed,  the  words  are  rather  evasive:  "El  colera  no 
existe  en  este  ciudad  de  Montevideo  sino  despues  del  8  de  enero  del  presento  ano." 

The  "  Siglo,"  however,  the  most  reliable  journal,  perhaps,  of  the  city,  alluding  to  this  reply 
said  that  the  board  of  health  had  officially  declared  the  existence  of  the  germs  of  cholera.  I 
am  of  the  opinion,  from  what  I  can  hear,  that  the  cholera  is  either  epidemic  or  endemic.  I  have 
not  deemed  it  my  duty  to  "  cable"  as  to  this  matter,  as  the  worthy  consul  here  is  especially 
charged  in  this  regard,  and  I  know  is  making  efforts  to  ascertain  the  real  condition  of  affairs 
in  order  to  cable  if  necessary. 


HISTORY  OF  THE  INTRODUCTION  OF  CHOLERA  INTO  CHILL* 

No  country  could  be  better  situated  than  Chili  to  withstand  the  attempted  invasion  of 
such  a  disease  as  cholera.  No  better  boundaries  could  be  desired  than  the  extensive  desert  on 
the  north,  separating  the  country  from  Peru  and  Bolivia;  the  Pacific  on  the  west,  and  the 
unbroken  mountain  range  on  the  east.  The  Andes,  furthermore,  form  a  natural  water-shed, 
thus  preventing  contamination  of  the  water-supply  by  the  inhabitants  of  neighboring  countries. 
The  sole  danger,  therefore,  lay  in  importation  of  the  disease  by  infected  clothing  or  in  the 
person  of  fugitives  from  the  eastern  side  of  the  mountains.  Every  port  of  Chili  was  absolutely 
closed  to  vessels  coming  from  the  eastern  coast  of  South  America,  and  guards  were  stationed 
at  the  mountain  passes.  A  dozen  of  the  most  frequented  passes  were  closed,  but,  the  winter 
being  a  dry  one,  the  fall  of  snow  was  light,  so  that  more  than  a  hundred  of  the  less  well-known 
passes  are  said  to  have  been  open. 

The  introduction  of  the  disease  was  traced  directly  to  a  party  of  fugitives  coming  from 
the  Argentine  Republic.  A  cattle  dealer,  with  four  servants,  crossed  the  mountains  and 
remained  concealed  for  a  time  in  the  village  of  Santa  Maria.  One  of  the  number  was  sick, 
and  five  days  later,  on  Christmas,  1886,  the  first  authentic  case  of  cholera  occurred  in  the 
person  of  a  laborer  in  that  village.  As  soon  as  the  nature  of  the  disease  was  recognized,  a 
military  cordon  was  placed  around  the  infected  district,  and  the  branch  railroad  leading 
therefrom  was  closed. 

But  an  exodus  from  the  place  had  already  commenced,  and  on  December  30  one  of  the 
fugitives  died  immediately  after  his  arrival  at  a  small  station  of  the  main  railway  line.  45 
miles  from  the  sea-port.  Four  days  later  the  man  who  had  attended  this  case  sickened  and 
died,  and  thus  a  second  center  of  infection  was  established. 

This  case  was  an  exception  to  the  general  manner  of  the  spread  of  the  disease,  the  water 
having  been  the  carrier  of  the  infection.  In  Chili  artificial  irrigation  is  relied  upon  in  agri- 
culture, and  the  river  water  is  carried  through  small  canals  (acequias),  traversing  the  valleys 
in  every  direction,  and  furnishing  the  supply  needed  for  cooking,  drinking,  and  washing.  The 
canals  then  act  as  sewers,  the  water-closets  being  built  over  them,  and  are  next  used  for  purposes 
of  irrigation,  and  finally  empty  again  into  the  river.  No  cordon  could  be  of  avail  under  such 
circumstances,  and  it  was  along  the  banks  of  the  acequias,  carrying  the  waste  water  from  the 

*  The  account  of  the  introduction  of  cholera  into  Chili  was  given  by  Dr.  John  Trumbull,  in  a  letter  to  the  New 
York  Medical  Record,  April  30,  1887. 
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village  of  Santa  Maria,  that  the  disease -next  disclosed  itself.  After  that  a  section  of  country, 
miles  away,  but  on  the  banks  of  the  same  river,  and  drawing  its  water-supjDly  from  this  source, 
was  invaded.  As  yet  the  disease  has  not  spread  from  the  district  supplied  by  the  Aconcagua 
River,  but  several  suspicious  cases  have  appeared  elsewhere,  and  much  anxiety  is  felt  concerning 
the  future. 


CONSULAR  AND  LEGATION  REPORTS  RELATING  TO  CHOLERA  IN  CHILL 

Tlie  United  States  minister  at  Lima,  in  his  dispatch  under  date  of  January  5,  1887, 
states  that  i^rohibition  was  made  against  all  ships  from  Chili  leaving  her  ports  after  Decem- 
ber 30;  that  the  measure  is  precautionary,  and  the  immediate  provocation  he  understands 
to  be  the  appearance  of  cholera  in  Chili,  at  San  Felipe,  which  town  is  said  to  contain 
about  10,000  people,  and  is  the  capital  of  the  i^rovince  of  Aconcagua,  situated  near  the  base  of 
the  Andes,  some  38  or  40  miles  north  of  Santiago.  A  telegram  on  the  2d  instant  reported  55  cases 
and  40  deaths  as  having  occurred  there,  hui  on  the  succeeding  day  there  Avere  no  new  cases. 
The  same  telegram  reported  that  vigorous  measures  had  been  taken,  and  the  locality  had  been 
isolated  by  a  sanitary  cordon.  A  telegram  received  from  Chili,  dated  the  5th  instant,  commun- 
icated through  the  Chilian  legation  here  (Lima),  reported  that  the  first  case  of  cholera  occurred 
December  26  in  <^he  east  of  Aconcagua,  and  that  the  epidemic  district,  circumscribed  to  a 
square  league,  is  absolutely  isolated  by  the  army  in  three  successive  lines  of  sanitary  cordon, 
and  it  is  hoped  to  thus  extinguish  it. 

The  United  States  minister  to  Chili,  in  his  dispatch,  dated  January  15,  reports : 
Cholera  is  slowly  extending  along  the  valley  of  the  Aconcagua,  following  the  course  of 
the  river  towards  the  sea,  near  Valparaiso.  About  600  cases  have  so  far  been  reported,  of 
which  about  250  have  i^roved  fatal.  The  victims  are  almost  exclusively  confined  to  the  poorer 
classes  of  people.  Every  precaution  possible  has  been  taken  by  the  authorities  to  check  the 
spread  of  the  disease,  and  stringent  sanitary  measures  adopted,  especially  in  the  cities  of  San- 
tiago and  Valparaiso,  and  as  a  result  for  the  last  month  these  cities  show  a  death-rate  less  than 
has  ever  been  known  at  this  season.  The  following  dispatch  from  Iquique,  dated  January  5, 
appeared  in  the  press  of  this  city  (Santiago) :  "  The  Peruvian  Government  has  determined  to  take 
active  measures  against  the  cholera,  and  has  ordered  the  closing  of  all  the  ports  against  vessels 
coming  from  infected  countries."  This  very  extraordinary  and  premature  action  of  Peril  in 
closing  all  her  ports  against  vessels  from  the  ports  of  Chili,  with  its  vast  line  of  sea-coast  of  over 
2,500  miles  in  extent,  and  stretching  along  the  Pacific  from  Arica,  on  the  borders  of  Peru,  to 
Cape  Horn,  because  cholera  appeared  in  a  section  of  Chili  midway  between  the  points  mentioned, 
may  be  likened  lo  a  Eurojiean  nation  closing  its  ports  to  vessels  from  the  United  States  because 
cholera  had  appeared  in  Connecticut.  It  is  unnecessary  for  me  to  point  out  how  very  seriously 
this  action  of  Peru  affects  our  interest.  All  the  steam-ship  lines  have  been  withdrawn  from  the 
route  betAveen  here  and  Panama,  so  that  the  Pacific  from  Panama  to  Cape  Horn  is  practically 
closed  to  our  commerce  and  communication  by  steam.  All  the  traffic  and  commerce  from  this 
coast  have  now  to  go  to  Europe,  and  this  dispatch  will  leave  Valparaiso  on  the  18th  instant 
for  Lisbon,  thence  by  rail  to  Paris  and  Calais,  thence  by  Liverpool  to  New  York,  and  will 
probably  take  fifty  days  alone  in  transit. 

Our  consul  at  Callao.  Peru,  dispatched  the  Department  of  State,  January  27,  1887,  as  fol- 
lows: The  cholera  in  Chili  seeins  to  be  decidedly  on  the  increase,  and  on  the  25th  instant  the 
Peruvian  minister  at  Santiago  cabled  that  cases  had  appeared  at  that  capital.  The  cable  mes- 
sages are  so  laconic  and  so  few  in  number  as  to  leave  one  in  doubt  as  to  the  magnitude  of  the 
epidemic. 

In  a  postscript  to  this  dispatch  the  consul  gives  later  information  from  Santiago,  as  follows: 
Cholera  in  force.  Suburbs  and  various  central  districts  of  city  attacked.  Twenty  deaths 
yesterday  in  the  lazaretto  from  cholera.  Government  has  declared  city  infected.  The  pesti- 
lence is  being  combated  with  energy  and  activity.  The  Peruvian  consul  at  Valparaiso  informs 
the  foreign  ofiice  at  Lima,  January  27,  1887,  of  the  appearance  of  several  cases  of  cholera  in 
the  former  city. 
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Again  under  date  of  February  1,  1887,  our  consul  at  Callao  writes:  Even  in  the  unex- 
pected event  of  cholera  reaching  Peru  there  would  be  small  probability  of  the  communication 
of  the  pestilence  to  the  United  States  from  this  country.  Occasionally  a  ship  leaves  Callao 
for  Puget  Sound,  and  a  few  carry  nitrate  of  soda  to  our  Atlantic  ports  from  Iquique.  With 
these  excel) tions  there  is  no  direct  communication.  To  reach  New  York  or  New  Orleans 
the  traveler  would  necessarily  have  to  pass  over  the  Isthmus  of  Panama,  and  the  author- 
ities there,  already  alarmed  at  the  appearance  of  the  disease  in  Chili,  have  closed  their  ports 
against  all  vessels  that  may  arrive  from  Chilian  waters.  By  this  time,  of  course,  the  at- 
tention of  the  health  officers  at  San  Francisco  has  been  directed  towards  averting  the  possible 
danger,  and  doubtless  orders  have  been  given  respecting  vessels  and  passengers  from  the 
infected  countries.  The  last  reports  received  from  Chili  are  more  satisfactory  in  character. 
According  to  the  official  information  furnished  to  the  Government  by  the  Peruvian  minister 
at  Santiago  the  cases  of  cholera  in  that  city  for  the  three  days  ending  on  the  29th  ultimo 
were  only  one  hundred  and  the  deaths  few.  To  this  same  authority  were  disclosed  free  from 
the  pest,  by  which  we  understand  that  it  has  disappeared,  and  cases  were  reported  at  that  j^lace 
by  the  consul  of  Pern  only  a  few  days  since. 

The  absolute  suspension  of  all  commercial  as  well  as  the  ordinary  personal  intercourse 
between  Peru  and  Chili,  established  as  a  precautionary  measure,  is  discouraging  in  the 
extreme.  The  volume  of  trade  between  the  two  countries  is  very  large  and  important,  Peru 
supplying  Chili  with  sugar,  tobacco,  aguardiente  (a  pure  brandy),  rice,  rum,  fruits,  etc.,  and 
in  return  receiving  Chilian  wheat,  barley,  baled  hay,  mules,  and  horses.  The  value  of  the 
interchanged  merchandise  amounts  yearly  to  between  five  and  six  millions  of  silver  soles.  It 
is  also  the  custom  for  most  vessels  arriving  on  the  coast  with  coal  and  luixiber  to  call  in  at 
"Valparaiso  for  orders,  and,  as  has  been  stated,  by  so  doing  the  northern  ports  are  closed  to 
them. 

In  a  postscript  to  this  dispatch  is  the  following:  Last  official  cable  message  j)ublislied 
from  Peruvian  minister  at  Santiago  to  Government  at  Lima.  "Santiago,  February  1,  1887. 
Last  two  days  120  cases,  70  deaths." 

A  later  dispatch  from  our  Consulate  at  Callao,  February  19,  1887,  reports  consider- 
able severity  of  the  epidemic  at  Santiago:  The  cholera  is  still  confined  to  Chili;  no 
cases  have  appeared  in  Peru.  The  latest  official  intelligence  is  contained  in  the  following 
cable  messages  from  the  Peruvian  legation  in  Chili  to  the  Government  at  Lima  :  "  Santiago, 
February  15.  From  Saturday  to  Monday  noon  435  attacks  and  213  deaths.  It  is  difficult  to 
obtain  exact  data."  "  Valparaiso,  February  15.  I  have  visited  the  lazaretto  established  on 
the  Baron  Hill.  Seven  cholera  patients.  Freight  from  Santiago  enters  free  ;  passengers  quar- 
antined for  twenty-four  hours. "  The  health  of  Lima  and  Callao  is  exceptionally  good  ;  strict 
sanitary  precautions  and  hygienic  regulations  are  still  observed. 

The  United  States  consiil  at  Callao,  in  his  dispatch  under  date  of  June  7,  1887,  thus  an- 
nounces the  tennination  of  the  epidemic  in  Chili:  '"  The  Government  of  Peru  has  removed 
the  restrictions  adoj^ted  respecting  vessels  from  Chilian  ports  during  the  prevalence  of  cholera 
in  that  republic.  Now  that  official  advices  have  been  received  announcing  the  total  disap- 
pearance of  the  epidemic  in  Chili,  the  ports  of  Peru  are  re-opened  to  shipping  proceeding  from 
those  of  Chili  after  a  medical  examination  has  been  practiced,  and  the  vessel  declared  in  full 
pratique.    The  effects  of  this  measure  will  be  beneficial  in  the  extreme  to  Callao." 


LEGATION  REPORTS  RELATING  TO  CHOLERA  IN  BOLIVIA. 

Concerning  cholera  in  Bolivia,  the  United  States  minister  at  La  Paz,  in  his  dispatch  dated 
February  6,  1887,  thus  reports:  The  cholera  is  the  all-absorbing  question  of  the  day.  The 
Government  has  organized  very  stringent  preventive  regulations,  and  is  anxious  that  other 
nations  should  not  disapprove  of  them.  While  they  weigh  very  heavily  on  commerce,  the 
people  generally  are  inclined  to  approve  of  them. 


CHOLERA  IN"  EUROPE  AND  INDIA. 


359 


Wlien  tlie  disease  assumed  an  alarming  sliape  in  the  Argentine  Confederation  non- 
intercourse  was  proclaimed  by  the  Bolivian  Government,  and  maintained  by  a  military  cordon. 

The  port  of  Arica,  near  Tacna,  though  closed  to  northern  vessels,  being  open  to  the  south, 
is  liable  to  be  infected  at  any  moment.  Hence  a  military  force  guards  the  mail  route  to  La 
Paz,  and  prohibits  all  ingress  from  that  direction. 

The  moment  a  case  occurs,  either  in  Ai'ica  or  Tacna,  liable  to  happen  any  day,  the  steamer 
on  the  lake  will  be  stopped  and  intercourse  with  Mollendo  and  Arequipa  suspended,  thiis 
cutting  off  communication  with  Mollendo,  if  open,  and  with  both  mail  and  cable  routes  to  the 
rest  of  the  world.    Bolivia  will  then  be  completely  isolated. 

Can  the  cholera  be  kept  out  ?  This  is  an  important  question,  because  places  of  refuge 
in  Bolivia  are  wanting,  and  most  of  the  cities  are  so  filthy  or  fall  easy  victims  to  the  plague. 

In  two  months  more  the  cold  weather  may  prevent  its  spreading  to  the  northward,  and 
thus  save  Arica,  Tacna,  and  Bolivia.  But  if  it  should  escape  to  Mollendo  and  northward, 
there  is  nothing  to  prevent  its  spreading  all  along  the  warm  countries  of  the  western  coast, 
and  remaining  tliere  indefinitely. 

The  United  States  consul  at  Callao,  under  date  of  March  6,  1887,  speaks  of  cholera  in  Bolivia 
as  follows:  There  is  as  yet  no  appearance  of  cholera  in  Peru.  Some  cases  have  been  reported 
on  the  eastern  frontier  of  Bolivia,  doubtless  proceeding  from  the  Argentine  Republic,  and 
energetic  measures  were  being  taken  to  prevent  the  spreading  of  the  disease.  Should  the 
presence  of  cholera  become  more  manifest  in  Bolivia,  the  necessary  sanitary  precautions  will 
be  adopted  towards  that  republic.  Later  advices,  however,  state  that  the  reports  alluded  to  are 
unfounded. 


BAD  HYGIENE  OF  THE  INHABITANTS  OF  SOUTH  AMERICAN  TOWNS* 

The  following  arguments  in  favor  of  the  establishment  of  lazarettos  for  the  proper  man- 
agement of  infectious  diseases,  which  have  wide  epidemic  prevalence  at  times,  were  ottered  by 
a  member  of  the  South  American  Sanitary  Congress,  convened  in  1887,  at  one  of  its  meetings. 
At  the  same  time  it  throws  valuable  light  upon  the  hygienic  condition  of  the  people,  and  on 
that  account  finds  a  place  here: 

To  deny  the  advisability  of  lazarettos  is,  in  our  opinion,  to  be  totally  ignorant  of  the 
nature  of  this  terrible  disease  (cholera)  and  to  ignore  also  the  habits  of  our  population. 
Whoever  is  acquainted  with  the  conditions  under  which  our  people  live  can  not  rationally 
deny  the  advantage  or  even  the  absolute  necessity  of  the  establishment  of  lazarettos.  Our 
proletariat  classes  generally  live  in  "  conventillos,"  which  do  not  meet  any  hygienic  require- 
ments and  in  which  there  is  great  crowding,  wdiere,  consequently,  contagion  may  spread 
rapidly.  The  families  are  generally  composed  of  five  or  six  persons,  who  live  in  the  same 
room,  in  which  there  is  one  bed,  and  sometimes  none. 

Suppose  cholera  appear  in  one  of  these  houses.  The  patient  should  go  to  bed  and  be  well 
covered;  vessels  for  the  reception  of  dejections  and  vomit  are  needed;  a  thousand  necessaries 
are  required,  which  call  for  a  careful  disinfection  before  use.  What  happens  in  such  a  case? 
That  in  the  same  room,  or  conventillo,  a  crowd  of  persons  remain  who  are  not  wanted  for  the 
care  of  the  sick  and  who  are  exposed  to  the  contagion;  that  the  dejections,  disinfected  or  not, 
are  thrown  into  the  drain,  or  into  the  court,  thence  to  propagate  the  epidemic.  If  the  patient 
dies  the  clothes  used  by  him,  which  usually  are  concealed  in  order  to  avoid  disinfection  or 
biirning,  serve  the  other  members  of  the  families  and  certainly  cause  new  victims. 

There  are  multitudes  of  cases  in  which  this  state  of  affairs  has  been  evident,  where  six 
and  seven  persons  have  perished  in  succession,  victims  of  the  scourge.  If  the  first  XDatient 
had  been  sent  to  a  lazaretto,  is  it  not  probable  that  the  other  victims  might  have  been  saved  ? 

The  lazarettos  for  these  uses  should  be  small,  not  containing  more  than  fifty  or  sixty 
beds,  numerous,  and  scattered  through  the  population  at  small  intervals.  These  are  more 
advisable  than  large  ones  located  at  distances  from  each  other,  for  "  there  is  no  cholera  patient 
who  can  survive  an  hour  of  transportation." 
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SUMMARY  REMARKS  CONCERNING  CHOLERA  IN  SOUTH  AMERICA. 

The  two  Americas,  it  would  seem  at  first  tliouglit,  were  equally  exposed  to  an  invasion  of 
cholera,  from  soutliern  France  or  from  Italy.  Large  numbers  of  emigrants  year  by  year  sail 
from  the  Mediterranean  destined  for  the  United  States  on  the  one  hand,  and  for  certain  ports 
on  the  eastern  coast  of  South  America  on  the  other  hand.  Direct  maritime  communication, 
by  means  of  large  steamers  carrying  swarms  of  emigrants,  the  great  body  of  whom  are  Italians, 
is  constant  between  the  port  of  New  York  and  the  Mediterranean,  as  it  is  also  between  that 
sea  and  the  chief  ports  of  Brazil,  Uraguay,  and  the  Argentine  Republic. 

When,  therefore,  cholera  became  epidemic  in  Italy,  especially  in  and  around  her  two  prin- 
cipal maritime  cities,  the  danger  of  importation  of  cholera  directly  from  Italy,  into  North  or 
South  America,  or  both,  was  regarded  by  many  experienced  sanitarians  as  imminent.  The 
larger  mass  of  Italian  emigration  seems,  however,  to  have  been  towards  South  America,  during 
the  earlier  periods  of  the  cholera  epidemic  in  Italy;  and  stringent  measures  looking  to  exclu- 
sion of  cholera-laden  steamers  were  early  adopted  at  the  chief  South  American  ports  on  the 
Atlantic  coast.  At  the  same  time  there  was  a  degree  of  alertness  displayed  by  the  New  York 
quarantine  officials  in  view  of  the  danger,  although  it  was  believed  by  them  to  be  small,  of 
introduction  of  cholera  into  North  America  through  that  port,  which  was  yjractically  the  only 
one  through  which  this  country  was  seriously  threatened. 

We  have  already  seen  how  cholera  was  carried  on  board  the  Matteo-Bruzzo  from  Genoa  to 
the  south  Atlantic  coast  of  South  America  during  1884,  and  how  the  danger  therefrom  was 
successfully  averted  by  the  absolute  closiare  of  the  ports  to  that  infected  steamer.  It  has  also 
been  shown  how  through  the  obsequiousness  of  officials  to  a  diplomat,  and  the  interests  of  the 
ship's  officers  cholera  finally  gained  a  foothold  on  the  South  American  continent,  about  the 
end  of  the  autumn  of  1886,  where  by  reason  of  conditions  made  very  favorable  by  the  bad 
hygiene  of  the  inhabitants  the  epidemic  widely  spread.  After  penetrating  to  the  interior  con- 
fines of  the  Argentine  Republic,  the  scourge  for  the  first  time  in  the  history  of  its  periodical 
wanderings,  scaled  the  Andes,  heretofore  believed  to  be  an  impassable  barrier  to  its  march, 
and  planted  itself  upon  the  soil  of  Chili,  never  before  invaded  by  such  a  disease.  There  also 
the  conditions  of  life  of  the  inhabitants  were  just  what  have  been  always  found  in  other 
countries  so  favorable  to  the  development  and  spread  of  epidemic  cholera,  the  seeds  of  the 
disease  once  being  planted.  In  Chili,  the  first  advance  of  the  cholera,  it  will  be  remembered, 
was  along  the  course  of  small  streams  and  irrigation  canals  whence  the  neighboring  popula- 
tion were  accustomed  to  draw  their  drinking  water,  where  they  were  used  to  washing  their 
clothing,  and  into  which  not  unfrequently  also  the  village  drainage  went.  In  the  miserable 
hygienic  conditions  surrounding  the  homes  of  the  South  American  villages  and  cities,  and 
in  the  untidy  habits  of  the  populace,  and  the  bad  quality  and  ready  jDolutability  of  the  drink- 
ing water  are  found  reasons  why  the  Asiatic  cholera  committed  havoc'  and  became  uncontrolla- 
ble in  the  localities  where,  by  the  movement  of  infected  persons  or  their  infected  clothing,  and 
by  the  course  of  infected  streams  of  water,  the  seeds  of  the  disease  effected  an  entrance.  It  is  the 
same  old  story,  repeated  in  South  America  as  elsewhere.  The  same  bickerings  and  disputes 
and  vacilations  on  the  part  of  health  authorities  and  physicians,  concerning  the  real  nature  of 
the  first  invasions  and  the  necessar choice  of  measures  to  prevent  the  development  of,  an  epi- 
demic, which  have  been  animadverted  upon  when  considering  the  course  of  cholera  in  other 
countries,  characterized  nearly  always  the  advent  of  the  cholera  in  the  affected  towns  of  that 
continent. 

In  South  America  as  elsewhere,  it  was  only  after  the  cholera  had  become  well  rooted  to  the 
soil  and  the  seeds  of  the  disease  had  been  pretty  widely  scattered,  that  the  general  and  local 
governments  became  thoroughly  awake  to  the  need  of  wise  and  vigorous  action — too  late  to 
exercise  much  control  over  the  march  of  the  epidemic.  It  is  safe  to  say  that  had  one-tenth 
the  energy  and  money  expended  during  the  course  of  the  epidemic  been  exhibited  at  the  very 
outstart  they  would  probably  have  nipped  this  South  American  epidemic  in  the  bud.  It  is 
also  probable  that  the  occasion  for  writing  of  cholera  in  South  America  might  not  have  arisen, 
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had  not  the  unscrupulous  officers  of  the  Perseo  concealed  the  existence  of  cholera  on  board 
and  the  over  obsequious  officials  permitted  the  landing  of  the  Italian  minister  and  with  him 
some  hundreds  of  Italian  immigrants  among  whom  the  disease  was  slumbering. 


SECTION  9. 

OHOLEKA  IN  EASTEEN  ASIA. 

CONSULAR  REPORTS  RELAT^G  TO  CHOLERA  IN  CHINA. 

The  consul  at  Shanghai,  September  10,  1885,  reports  as  follows,  concerning  the  sanitary  con- 
dition of  Old  Shanghai  : 

In  obedience  to  the  Department's  instructions,  dated  April  9,  1885,  I  this  morning  cabled 
as  follows  :  "Cholera  prevails."  At  my  request  Dr.  Neil  McCleod  has  favored  me  with  the  fol- 
lowing information  :  "During  the  last  week  in  August  the  deaths  from  cholera  in  the  English 
and  American  settlements  are  reported  to  be  96  amongst  the  Chinese.  The  returns  for  SejDtem- 
ber  have  not  been  sent  in,  but  I  think  the  number  is  not,  j^robably,  less.  The  deaths  amongst 
foreigners  have  not  yet,  I  believe,  exceeded  10.  I  have  no  means  of  determining  the  number 
of  cases." 

I  am  advised  by  the  superintendent  of  police,  and  by  the  Chinese  officials,  that  in  the  native 
(old)  city  of  Shanghai,  and  its  suburbs,  with  an  estimated  population  of  300,000 — which  is  not 
referred  to  in  Dr.  McCleod's  communication — the  cases  of  cholera  are  exceedingly  numerous. 
No  statistics  are  obtainable.  The  walled  city  of  Shanghai  is  the  filthiest  city  I  have  ever  visited. 
Old  residents  of  China  have  told  me  that  it  is  considered  to  be  at  the  head  of  the  list  of  Chi- 
nese cities,  so  far  as  filth  and  vile  smells  are  concerned.  A  few  days  ago  I  made  a  tour  of 
inspection  through  the  city,  and  found  vegetable  and  animal  carbage  festering  on  every  hand. 
Human  excrement  is  carried  out  of  the  city  to  be  used  in  fertilizing  the  fields,  and  as  it  is  car- 
ried through  the  streets  in  open  biickets,  the  air  is  constantly  charged  with  vile  odors.  And, 
besides  this,  numerous  public  latrines  are  scattered  about,  and  the  temporary  occupants  are  in 
full  view  of  passers  by.  These  latrines  are  rudely  constructed  ;  no  attempt  is  made  at  disin- 
fecting tJiem.  and  they  mi;st  be  the  direct  cause  of  a  great  amount  of  sickness.  The  streets 
are  narrow,  and  the  dwellings  low  and  damp.  The  only  wonder  is  that  the  mortality  is  not 
greater. 

A  dispatch  from  the  consulate  at  Foochow,  Sei:)tember  18,  1885,  reads  as  follows  :  It  is 
proper  for  me  to  report  to  the  Department  that  within  the  last  few  days  frequent  deaths  from 
cholera  of  natives  in  this  vicinity  have  been  reported.  I  do  not,  however,  understand  that  the 
physicians  consider  it  epidemic,  or  that  it  exists  at  all  at  the  anchorage  or  among  the  shipping. 
Clean  bills  of  health  can,  therefore,  still  be  given.  Sporadic  cholera  may  be  said  to  always 
exist  here,  and  under  circumstances  favorable  to  its  development,  its  outbreak  is  more  or  less 
violent.  The  month  of  August  up  to  the  24th  was  very  hot  and  dry.  On  the  24th  was  the 
typhoon,  followed  by  much  rain.  The  rain  continued  with  little  intermission  up  to  the  14th 
of  September,  the  last  few  days  having  been  unusually  cold.  The  houses  of  many  of  the  poor 
must  have  been  very  damp  as  well  as  dirty,  and  it  was  during  these  last  days  that  deaths  from 
cholera  were  reported  to  be  most  frequent.  It  is  worth  noting  that  of  27  deaths  from  cholera, 
which  are  said  to  have  occurred  in  one  direction  within  a  quarter  of  mile  of  this  consulate,  on 
the  12th,  13th,  and  14th  instant,  the  whole  27  were  either  men  or  boys,  all  of  whom  had  been 
taking  part  in  an  idolatrous  procession  which  had  paraded  the  streets  in  the  night  and  rain  for 
the  purpose  of  warding  off  the  disease.  Such  occasions  are  always  accompanied  with  much 
imprudent  eating  and  drinking,  thus  fitting  the  participants  for  an  attack  and  rendering  them 
unable  to  recover  when  once  ill.  The  parading  of  the  idols,  called  by  foreigners  "The  Tall 
White  Devil,  "and  "  The  Short  Black  Devil,"  comprise  the  various  sanitary  measures  employed 
in  Foochow  to  prevent  the  ravages  of  cholera.  So  far  as  I  can  learn,  the  disease  is  abating 
somewhat  during  the  last  two  or  three  days  of  sunshine. 
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CONSULAR  REPORTS  RELATING  TO  CHOLERA  IN  JAPAN. 

CHOLERA  AT  KANAWAGA. 

The  consul  at  Kanagawa,  Japan,  August  31, 1885,  wrote  the  Department  of  State  as  follows  : 
On  the  28th  instant  I  received  a  dispatch  from  the  United  States  minister  at  Tokio, 
announcing  the  outbreak  of  cholera  at  Nagasaki  and  vicinity,  and  requesting  me  to  publish  a 
notice  requiring  all  masters  of  American  vessels  and  all  citizens  of  the  United  States  in  Japan 
to  conform  to  the  regulations  of  the  Japanese  Govei'nment,  as  set  forth  in  the  Im]3erial  Decree 
No.  31,  for  the  inspection  and  detention  of  vessels  arriving  from  an  infected  port. 

With  the  dispatch  was  the  following  inclosure  relating  to  qiiarantine  and  the  disposal  of 
the  dead  in  Japan: 

"Imperial  Decree  No.  31  {dated  23d  of  the  Gth  montJi,  loth  year  Meiji). — It  is  hereby 
decreed  that  vessels  arriving  from  localities  infected  with  cholera  shall  be  inspected  according 
to  the  following  regulations.  Regulation  for  the  inspection  of  vessels  arriving  from  localities 
infected  with  cholera : 

"(1)  All  vessels  arriving  from  localities  infected  with  cholera  shall  be  subjected  to  medical 
inspection,  and  no  vessel  so  arriving  shall  proceed  to  her  destination,  or  communicate  with  the 
shore  or  other  vessels  to  land  her  crew,  passengers,  or  cargo,  until  a  written  permission  so  to 
do,  signed  by  one  of  the  inspecting  officers,  shall  have  been  so  granted  as  hereinafter  provided. 

"  (2)  When  there  are  no  cholera  patients  or  bodies  of  persons  who  may  have  died  of  the 
said  disease  on  board  such  vessels,  the  inspecting  officer  shall  forthwith  grant  permission  to 
such  vessels  to  proceed  to  their  destination,  and  communicate  with  the  shore  or  other  vessels 
to  land  their  crew,  passengers,  and  cargo. 

"  (3)  Vessels  so  arriving  and  having  on  board  cholera  patients  or  the  bodies  of  persons  who 
may  have  died  of  the  said  disease  shall  be  required  to  anchor  at  a  place  designated  by  the 
inspecting  officers  at  a  safe  distance  from  the  land  and  other  vessels. 

"The  patients  shall  be  sent  to  the  quarantine  hospital,  or  to  their  residences  or  other  places 
which  the  inspecting  officers  may  deem  suitable.  The  dead  bodies  (if  any)  of  persons  who 
may  have  died  of  said  disease  shall  (at  the  option  of  jjersons  interested,  if  any)  be  either  burned 
at  a  place  prepared  by  the  local  authorities  for  that  purpose,  or  buried,  after  undergoing 
thorough  disinfection,  at  such  place  as  the  local  authorities  may  designate. 

"After  final  disposition  of  such  patients  and  dead  bodies  (if  any)  shall  have  been  made,  the 
inspecting  officers  shall  thoroughly  disinfect  the  crew  and  jjassengers,  and  shall  thereupon 
grant  permission  for  them  to  land.  The  inspecting  officers  shall  thoroughly  disinfect  said  ves- 
sels and  such  portions  of  their  cargoes  as  may  be  considered  to  be  of  any  infectious  character, 
and  thereupon  grant  i:)ermission  for  them  to  proceed  to  their  destination,  or  communicate  with 
the  shore  or  other  vessels,  and  to  land  cargo. 

"  (4)  Any  person  or  persons  who  shall  contravene  or  infringe  the  provisions  of  the  foregoing 
regulations,  or  shall  in  any  manner  interfere  with  the  execution  of  said  provisions,  shall  be 
punished  according  to  the  criminal  code. 

"  (5)  The  localities  where  these  regulations  shall  be  put  in  force,  and  the  length  of  time  for 
which  they  shall  be  continued  in  force,  will  be  determined  from  time  to  time  by  the  minister 
of  the  interior." 

The  consul  at  Kanawaga,  Japan,  July  19,  1886,  writes  concerning  cholera  in  1886:  "I  have 
the  honor  to  confirm  my  telegram  of  this  day  addressed  to  the  Department.  This  telegram 
was  sent  in  consequence  of  official  notification  given  me  by  the  governor  of  Kanawaga  to  the 
effect  that,  owing  to  the  cholera  having  assumed  a  severe  epidemic  form  in  this  neighborhood, 
sanitary  inspection  and  quarantine  will  from  now  and  until  further  notice  be  enforced  with 
respect  to  all  vessels  arriving  at  any  Japanese  port  from  Yokohama. 

"The  disease  first  made  its  appearance  here  June  3,  1886,  since  when  648  cases  and  267  deaths 
have  been  reported." 
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CHOLERA  AT  NAGASAKI. 

The  consul  at  Nagasaki,  Japan,  December  18,  1885,  wrote  concerning  cholera  as  follows: 

Referring  to  my  dispatch,  to  the  Department  of  State,  dated  November  16,  1885,  in  rela- 
tion to  the  port  of  Nagasaki  having  been  declared  free  from  cholera,  I  now  have  the  honor  to 
add  the  following  :  The  epidemic  of  cholera  in  Nagasaki  Keu  from  its  first  outbreak,  August 
13  up  to  November  11,  when  the  port  was  declared  free  from  the  disease,  comprises  4,435 
cases,  of  which  1,500  were  in  the  city  of  Nagasaki  and  800  in  the  Takasima  Colliery,  the  re- 
maining cases  being  in  the  surrounding  towns  and  villages.  Of  the  persons  attacked  2,937,  or 
considerably  over  one  half,  died. 

The  most  fatal  week  was  from  August  31  to  September  6,  when  there  were  211  deaths  re- 
ported, after  which  there  was  a  gradual  subsidence  of  the  scourge.  The  dead  were  in  most 
cases  cremated.  The  regular  crematories  not  being  of  sufficient  capacity  for  the  large  number 
of  corpses,  trenches  were  dug  in  the  earth,  filled  with  fagots,  and  covered  with  iron  bars, 
the  bodies  placed  on  the  grating,  and  the  fuel  lighted  underneath  ;  they  would  be  reduced  to 
ashes  in  from  ten  to  twelve  hours. 

It  is  proper  in  this  connection  to  say  that  while  the  disease  was  unusually  fatal  to  the  na- 
tives the  foreign  residents  were  peculiarly  exempt.  Great  credit  is  due  to  the  authorities  for 
the  exertions  made  to  prevent  the  spread  of  the  disease  to  the  surrounding  ports. 

The  consul  at  Nagasaki,  August  13,  1886,  reported: 

I  regret  to  report  that  this  port  was  officially  declared  infected  with  Asiatic  cholera  on 
August  9.  The  disease  made  its  appearence  July  18,  and  from  that  date  until  August  9, 
there  have  been  in  Nagasaki  and  vicinity  581  cases  and  320  deaths.  It  was  hoped  that  by  rea- 
son of  the  stringent  sanitary  measures  adopted  by  the  Government  the  cholera  would  not  be- 
come epidemic  here  this  year;  and  as  yet  there  are  grounds  for  hoping  that  continued  vigilance 
on  the  part  of  the  sanitary  and  police  authorities  in  the  matter  of  enforcing  cleanliness  and  pro- 
hibiting the  sale  of  unsound  fish  and  unripe  fruit  the  cholera  experience  of  last  year  will  not 
be  repeated. 

In  every  case  of  sickness  resembling  cholera  that  occurs  the  patients  are  at  once  removed 
to  the  cholera  hospital  for  special  treatment  according  to  the  sym]3toms.  The  houses  in  which 
the  sickness  has  occurred,  together  with  the  entire  contents,  are  thoroughly  disinfected,  and 
the  entire  block  of  houses  adjoining,  placed  in  strict  qiiarantine  for  one  week.  At  the  expira- 
tion of  this  time  if  no  fresh  cases  occur  the  quarantine  is  removed. 

Free  tickets  can  be  obtained  from  the  governor  of  the  Keu  by  all  poor  people,  entitling 
them  to  medical  attendance  and  medicine  gratis  in  the  event  of  their  being  attacked  with  symp- 
toms of  cholera  or  diarrhoea.  The  physicians  finding  other  expenses  incurred  in  connection 
with  these  free  tickets,  are  paid  by  the  Government.  Those  who  die  from  the  disease  are 
cremated. 

Advices  from  Korea  inform  us  that  cholera  is  raging  very  badly  throughout  that  country, 
and  in  the  capital,  Seoul,  where  the  sickness  is  probably  worse  than  in  any  other  part  of  the  coun- 
try, the  deaths  mimbered  over  600  daily.  While  the  disease  is  unusually  fatal  to  the  natives  of 
these  eastern  countries,  foreign  residents  who  have  not  adopted  the  native  food  and  manner 
of  living  are  peculiarly  exempt. 

The  consul  at  Nagasaki,  Japan,  December  27,  1886,  reported  as  follows  : 

I  have  the  honor  to  inform  you  that  the  port  of  Nagasaki  was  officially  declared  free  from 
Asiatic  cholera  November  6th. 

The  epidemic  of  the  present  year  in  Nagasaki  Keu.  owing  to  the  speedy  and  vigorous 
restrictive  measures  adopted  by  the  Government,  was  not  so  severe  as  last  year.  In  1885, 
between  the  13th  of  Augaist  and  November  14th  particularly,  the  limits  of  the  duration  of  the 
disease,  there  were  4,435  cases,  and  2,927  deaths.  This  year,  from  the  first  outbreak,  August 
9th  to  November  6th,  when  the  port  was  declared  free  from  cholera,  there  were  2,384  cases,  and 
1,551  deaths,  while  the  character  of  the  disease  was  as  severe,  and  the  percentage  of  deaths 
about  the  same  as  last  year,  being  about  65,  the  number  of  persons  attacked  is  less  by  over 
2,000. 
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At  tlie  Takasima  colliery,  located  on  the  small  island  of  Takasima,  near  the  port  of  Kan- 
awaga,  the  point  at  which  last  year  the  epidemic  raged  with  great  severity,  so  much  so  that 
of  the  4,000  men  employed  in  the  mines,  1,500  were  attacked,  and  800  died,  the  disease  was 
successfully  combated.  As  the  working  of  the  mines  had  been  brought  almost  to  a  stand- 
still in  1885,  owing  to  the  scourge,  and  as  it  was  the  third  or  fourth  time  that  the  island 
had  been  invaded  with  cholera,  the  owners  of  the  mines,  the  Nitsu  Bishi  Company,  deter- 
mined to  try  such  preventive  means  as  modern  science  could  suggest.  They  were  enabled  to 
imdertake  comprehensive  measures  inasmuch  as  the  island  of  Takasima  practically  belongs 
to  and  is  governed  by  this  company. 

During  last  winter,  extensive  operations  under  the  supervision  of  Mr.  John  Stoddard, 
the  mining  engineer  and  manager  of  the  extensive  workings,  were  accordingly  undertaken, 
and  from  him  I  obtained  the  following  particulars,  believing  that  they  would  be  of  interest  to 
the  Department. 

A  complete  sewerage  sj^stem  was  formed.  This  consisted  of  heavy  pumping  arrangements, 
which  were  erected  on  the  beach  for  the  purpose  of  pumping  sea-water  up  to  the  highest  point 
in  the  island,  whence,  by  an  arrangment  of  d]'ains  and  sluices,  it  was  gravitated  back  to  the 
sea,  flushing  for  two  or  three  hours  daily  every  drain  among  the  dwelling-houses,  some  of  the 
larger  drains  being  kept  with  a  constant  flow  of  water  in  them.  All  drains  were  made  open, 
to  facilitate  inspection  as  to  cleanliness,  etc.  Owing  to  the  extensive  underground  workings, 
there  are  no  good  fresh-water  wells  dn  the  island,  the  main  portion  of  the  drinking-water  requir- 
ing to  be  brought  from  the  mainland  in  water-boats.  As  the  purity  of  this  water  was  more  or 
less  open  to  suspicion,  an  extensive  fresh-water  condensing  apparatus  was  erected,  consisting 
of  three  large  Lancashire  boilers  and  three  condensers,  the  whole  plant  turning  out  from  7,000 
to  8,000  gallons  per  day.  The  wells  on  the  island  were  closed,  and  water  from  the  mainland 
only  allowed  to  be  imported  for  purposes  of  washing,  etc. 

The  greatest  difficulty  was  encountered  in  regulating  the  food  supply,  as  the  working 
people  are  ignorant,  prejudiced,  and  accustomed  to  a  diet  consisting  wholly  of  fish  and 
vegetables — unripe  fruits  and  raw  vegetables  being  an  especially  favorite  diet — and  their 
method  of  cooking  being  at  best  uncleanly,  and  cheapness  being  looked  upon  as  a  greater 
desirablility  in  fish  than  wholesomeness  and  freshness.  To  obviate  these  difficulties,  a  strict 
system  of  food  quarantine  was  instituted  during  the  cholera  season,  and  all  food  was  supjolied 
through  the  company.  Three  large  Papin's  digesters,  each  of  500  gallons  capacity,  boiling  at 
a  pressure  of  10  pounds,  were  erected ;  beef  killed  under  inspection  being  used  to  make  soup, 
which  was  supplied  to  all  the  miners,  about  1,000  gallons  per  day  being  made  and  supplied. 
Beef  was  also  served  out  in  the  rations.  All  surface-swimming  fish — mackerel,  sardines,  etc. — 
and  all  shell-fish  were  prohibited,  only  deep-water  fish,  after  inspection,  being  allowed  to  be 
landed  and  sold.  No  cucumbers,  melons,  stone-fruits,  or  deleterious  vegetables  of  any  kind 
were  permitted  to  be  brought  to  the  island,  potatoes,  beans,  and  certain  harmless  native 
vegetables  being  the  only  ones  allowed  for  consumption.  The  success  of  the  system  adopted 
has  been  amply  demonstrated  by  the  fact  that  Takasima  has  been  the  only  place  in  Nagasaki- 
Keu  untouched  by  cholera  during  this  year's  epidemic.  It  may  be  interesting  to  note  that  the 
treatment  used  by  Dr.  Nakamura,  the  chief  surgeon  of  the  mines,  during  the  visit  of  the 
cholera  last  year,  was  remarkably  successful.  This  is  evidenced  by  the  fact  that,  whereas  the 
proportion  of  deaths  to  cases  in  the  city  of  Nagasaki  was  about  90  per  cent.,  in  Takasima  it 
was  only  about  50  per  cent.  Dr.  Nakamura  depended  greatly  on  spirits  of  camphor  and  mor- 
phine in  the  initial  stages  of  the  disease  (even  to  subcutaneous  injection  in  the  severe  cases), 
and  on  morphine  and  atrophine  in  the  collapsed  stages,  in  this  stage  morphine  and  atropliine 
being  injected.  He  reports  an  interesting  case  of  the  latter  treatment  which  occurred  this 
year  on  a  neighboring  island  of  Nakanosima,  in  which  a  cholera  patient  was  kept  alive,  and 
in  the  end  restored  to  health,  who  had  been  for  forty-eight  hours  without  a  perceptible  pulse. 
He  is  emphatic  in  requiring  the  abstention  from  liquids  by  the  patient  in  the  fever  stage  of 
the  disease. 

While  the  cholera  experience  of  1885  has  not  been  repeated  in  N  agasaki  and  vicinity ,  in 
1886  the  epidemic  has  raged  with  virulence  in  other  parts  of  the  Empire  of  Japan. 
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In  1854,  in  the  localities  invaded,  there  was  a  total  of  154,373  cases  and  101,095  deaths. 
When  we  comiDare  these  figures  with  the  cholera  statistics  of  1885  we  realize  how  much  more 
severe  the  epidemic  was  in  1880.  In  1885  there  were  altogether  11,928  cases  and  7,152  deaths, 
the  proportion  of  mortality  being  about  90  per  cent.  ;  this  year  the  proportion  of  mortality 
was  about  fiG  per  cent,  of  the  cases  attacked.  We  may  say  that  the  cholera  in  Japan  during 
the  past  year  has  spread  widely,  has  been  exceptionally  severe,  and  the  percentage  of  deaths 
enormous.  The  mortality  is  appalling  when  we  consider  that  the  disease  has  been  combated 
with  usual  activity  and  with  all  the  resources  of  modern  science. 

CHOLERA  AT  OSAKA  AND  mOGO. 

The  consul  at  Osaka  and  Hiogo,  Japan,  September  10,  1885,  reported  : 

I  presume  the  Department  has  ere  this  been  duly  advised  of  the  existence  of  cholera  at 
Nagasaki.  On  the  evening  of  the  29th  ultimo  the  U.  S.  S.  Ossipee,  en  route  from  Nagasaki 
to  Osaka,  to  receive  and  conduct  Minister  Denby  to  Tientsin,  put  into  this  port  iii  distress, 
having  lost  three  men  during  the  passage.  The  commander,  McGlesney,  immediately  advised 
me  through  the  health  officers  of  his  situation,  and  solicited  my  assistance  to  aid  him,  and  if 
jjossible  to  obtain  permission  from  the  local  authorities  to  land  the  men  at  some  suitable  point 
for  disinfection  purposes. 

I  at  once  communicated  with  tlie  governor  of  the  Keu,  who  cheerfully  granted  permission, 
naming  Wada  Point  near  the  light-house,  and  tendered  the  use  of  a  large  hospital  in  the  im- 
mediate vicinity,  with  permissi(jn  to  erect  such  temporary  houses  as  would  be  necessary 
accoi'ding  to  emergency.  The  men  were  at  once  landed,  the  ship  most  thoroughly  disinfected 
by  the  ship's  officers  by  means  of  steam  with  battened  hatches  and  afterward  by  the  local 
authorities  according  to  their  system.  Two  deaths  have  occurred  since  the  arrival  of  the  ship 
in  port.  No  deaths  have  occurred,  however,  since  the  31st  ultimo.  By  the  prompt  and 
energetic  action  of  Commander  McGlesney  the  disease  has  been  thoroughly  wiped  out  of  the 
ship.  At  the  hospital  the  numljer  of  patients  is  daily  decreasing.  Reports  from  the  hospital 
and  camp  submitted  to  Commander  McGlesney  this  morning  are  very  numerous  indeed. 

The  Japanese  quarantine  regulations  have  been  duly  observed  by  the  commander  from 
the  very  first,  and  he  has  not  only  submitted  to  their  methods  of  disinfection  but  he  has  gone 
still  farther  and  developed  such  methods  as  were  prescribed  by  the  medical  insj^ector  of  the 
ship.  The  authorities  have  been  exceedingly  kind  and  rendered  every  assistance  outside  of 
the  sti'ict  line  of  official  duty.  I  feel  quite  confident  that  so  far  as  the  Ossipee  is  concerned  the 
epidemic  has  been  effectually  checked. 

In  a  dispatch  from  Osaka  and  Hiogo,  September  19,  1885,  the  consul  reports  that  notwith- 
standing the  strict  quarantine  regulations  forced  by  the  local  authorities  as  against  all  infected 
ports  in  Southern  Japan  the  infection,  whatever  it  may  be,  has  broken  out  in  Hiogo  and  Kobe, 
only  separated  by  the  river  line.  It  is  generally  supposed  to  have  been  introduced  by  coolies 
handling  coal  from  tankas  shipped  from  the  collieries  at  Takashima,  in  Nagasaki  prefectiire, 
and  stated  that  up  to  midnight,  October  16,  1885,  there  had  been  101  cases,  and  08  deaths  in 
Hiogo,  and  23  cases  and  14  deaths  in  Kobe  since  the  date  of  October  2.  The  population  of 
Hiogo  is  38,348  ;  and  that  of  Kobe,  16,073. 

In  a  dispatch  from  the  same  consulate  of  November  7,  1885,  cholera  is  mentioned  as  pres- 
ent in  Osaka  and  the  surrounding  districts. 

In  a  dispatch  from  Osaka  and  Hiogo,  Japan,  of  May  31,  1886,  the  consul  reports  that  the 
existence  of  cholera  has  been  officially  announced  there  and  the  port  declared  infected.  The 
epidemic  confined  its  attack  to  the  native  population. 

In  a  dispatch  from  the  same  consulate  a  report  was  made  of  the  cholera  in  the  j^rovince 
of  Osaka  and  the  port  and  province  of  Hiogo,  Japan,  from  the  1st  of  January  to  the  15th  of 
July,  1886,  inclusive.  It  is  stated  that  wliile  the  epidemic  is  decreasing  in  Osaka  and  Hiogo 
it  is  steadily  increasing  in  the  province  of  Kanawaga  and  the  port  of  Yokohama. 
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MODE  OF  INTRODUCTION  OF  CHOLERA  INTO  JAPAN  IN  1885.* 

In  Nagasaki  in  1885  the  introduction  of  cholera  was  caused  by  means  of  the  soiled  cloth- 
ing of  a  French  naval  officer  who  died  on  board  ship.  First,  and  indeed  a  very  few  days  after 
the  reception  of  the  clothing,  the  washerman  became  sick  and  died,  and  almost  at  the  same 
time  his  wife  also.  From  them  a  chain  of  cases  developed,  until  the  epidemic  was  firmly 
established.  Before  this,  Nagasaki,  and  as  far  as  Donitz  knows,  the  whole  of  Japan,  had  been 
free  from  cholera  for  at  least  two  years. 


HISTORY  OF  THE  CHOLERA  IN  JAPAN.\ 

Japan,  in  modern  times,  has  suffered  more  severely  from  the  scourge  of  Asiatic  cholera 
than  any  other  country  within  the  belt  of  the  temperate  zone.  Since  I  came  here,  in  1859, 
when  the  country  was  first  opened  to  the  western  world,  there  have  been  two  distinct  periods 
of  long  epidemic  prevalence  of  the  disease. 

The  first,  in  1860,  was  fearful  in  its  death  rate,  and  continued  to  destroy  thousands  during 
successive  summers,  till  about  the  year  1867,  when  it  died  out. 

As  there  was  no  systematic  record  of  disease  and  death  rate  at  that  time,  the  sum  total, 
or  eve]i  an  apj^roximation  to  the  power  of  the  scourge,  can  be  little  more  than  conjectured. 
My  own  recollections,  of  the  first  two  years  especially,  of  this  period  are  very  vivid.  Hundreds, 
and  it  is  not  too  much  to  say  thousands,  died  without  even  native  medical  aid,  and  in  the 
cities  near  the  sea  the  water  was  often  their  burial  place. 

In  1877,  while  acting  as  sanitary  officer  of  the  port  and  city  of  Yokohama,  I  recognized 
the  first  cases  of  the  return  of  the  disease  here,  which  has  been,  as  far  as  could  be  ascertained 
in  the  absence  of  any  quarantine  regulations,  imported  from  China.  In  virtue  of  my  office 
I  was  then  charged  with  the  preliminaries  of  applying,  for  the  first  time  in  the  history  of  this 
country,  the  principles  of  modern  sanitary  science  to  an  arrest  or  control,  as  far  as  possible,  of 
cholera. 

Notwithstanding  the  utmost  liberality  on  the  jiart  of  the  Government,  and  the  intelligence 
and  untiring  efforts  of  the  native  medical  men  in  develojjing  and  perfecting  sanitary  measures 
according  to  the  best  known  methods  in  the  western  world,  it  has  not  succeeded  in  forcing  the 
disease  from  its  strong  hold  upon  the  country. 

In  1879  there  were  over  90,000  cases,  and  the  statistical  returns  of  the  past  year,  just 
issued,  mark  a  fearfiil  total  of  154,373  cases  and  101,695  deaths. 

Detailed  and  exhaustive  reports  of  this  year's  sanitary  work  are  now  in  course  of  prepara- 
tion by  the  central  sanitary  board,  in  which  the  wonderful  progress  of  this  people  in  this 
important  branch  of  science  will  be  strikingly  brought  out.  I  would  here  say  in  advance  that 
the  most  important  feature  of  the  sanitary  system  carried  out  in  this  country,  quite  eclipsing 
that  adopted  by  the  highly  civilized  western  world,  is  the  cremation  of  all  dead  from  cholera. 

Extensive  appliances  for  this  purpose  are  constructed  on  scientific  principles  in  different 
parts  of  the  Empire.  In  the  city  of  Kyoto  these  appliances  are  on  such  a  large  scale  that  five 
hundred  cremations  can  be  made  in  twenty-four  hours. 


CHOLERA  IN  QUEENSLAND. 

A  dispatch  from  the  consulate  at  Auckland,  New  Zealand,  dated  January  5,  1886,  advises 
the  State  Department  of  an  oiitbreak  of  cholera  at  Brisbane,  Queensland,  and  of  a  proclama- 
tion having  been  issued  by  the  New  Zealand  Governments,  declaring  that  colony  an  infected 
place. 

Bemerkungen  zur  Cholera-Frage,  by  W.  Donitz.  Zeitschrift  fiir  Hygiene,  Band  I,  1886;  f rom -Baumgarten's 
Jahresbericht,  zweiter  Jahrgang. 

f  By  D.  B.  Simmons,  M.  D.,  Yokohama.    New  York  Medical  Record,  February  19,  1887. 
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SKCTION  lO. 

OHOLEEA  IN  THE  POET  OF  NEW  TOEK. 

Although  the  epidemic  of  cholera  asiatica  of  1883  in  Egypt  attracted  much  attention  in 
North  America  both  from  the  standpoint  of  danger  of  an  ultimate  invasion  of  the  United  States 
and  from  the  scientific  side  of  the  question,  it  was  not  until  the  vigorous  outbreak  of  the  dis- 
ease at  Toulon  in  1884  and  the  rapid  extension  of  the  epidemic  throughout  Southern  France 
and  Italy  during  the  same  year  that  there  was  any  real  alarm  exhibited  in  this  country.  Even 
then  not  a  few  writers  for  the  public,  as  well  as  for  the  medical  press,  liastened  to  assure  the 
somewhat  disquieted  people  of  the  strong  probability  that  this  country  would  eventually  escape 
this  time.  These  assurances  were  apparently  well  founded,  for  they  were  based  upon  the  well- 
known  fact  that  heretofore  cholera  had  reached  the  United  States  only  from  some  infected  port 
in  northern  Europe,  for  the  disease  was  pretty  well  confined  to  the  Mediterranean  coast  of 
France  and  Italy  throughout  the  rest  of  that  year  and  the  next.  Whilst  an  emigrant  steamer 
was  bearing  the  seeds  of  cholera  towards  the  southeastern  coast  of  South  America  in  1884 
without  effecting  a  landing  and  a  lodgement  of  the  infection,  and  another  steamer  was  carry- 
ing a  similar  cargo  destined  to  be  landed  in  the  capital  of  the  Argentine  Republic,  in  the  latter 
part  of  1886,  and  initiate  an  epidemic  which  finally  spread  across  that  continent,  our  own 
country  seemed  to  be  quite  secure. 

On  the  morning  of  September  23, 1887,  however,  the  stearn-ship  Alesia  arrived  at  New  York 
with  cholera  on  board.  Eight  patients  were  found  sick  on  arrival,  and  a  number  had  been  seized 
and  some  had  died  during  the  passage.  This  steamer  cleared  from  Marseilles  August  29,  where 
most  of  her  cargo  was  taken  on  board.  On  September  3  she  had  cleared  from  Naj^les  for  New 
York,  to  which  port  she  came  direct.  At  Naples  a  large  number  of  immigrants,  some  600, 
with  their  personal  effects,  from  various  parts  of  southern  Italy  and  Sicily,  where  cholera  was 
then  prevalent,  were  taken  on  board. 

Besides  the  eight  sick,  all  the  passengers  of  the  Alesia,  except  a  few  who  were  in  the  first 
cabin,  were  landed  at  the  New  York  Quarantine  Station  upon  Hoff'man  and  Swinburne  Islands, 
in  the  lower  bay  of  New  York.  Some  2G  attacks  of  cholera  developed  among  the  immigrants 
after  they  were  laiided  at  the  quarantine  station,  and  18  deaths  occurred. 

Another  French  steamer  from  Marseilles  and  Naples,  with  immigrants  from  the  latter 
port,  arrived  at  New  York  at  the  end  of  the  first  fortnight  of  October  of  the  same  year,  after 
having  suffered  slightly  from  cholera  during  the  voyage.  An  attempt  was  made  to  conceal 
this  fact,  but  fortunately,  on  account  of  one  or  two  suspicions  attacks  among  the  children,  the 
steamer  was  detained  at  the  quarantine  station,  where,  in  a  few  days,  the  presence  of  cholera 
among  the  passengers  was  abundantly  established,  both  by  recognition  of  the  cholera  bacillus 
and  by  the  occurrence  of  undoubted  cases  of  cholera  which  subsequently  developed. 

Near  the  end  of  October  the  Italian  steamer,  the  Independente ,  with  a  large  number  of  immi- 
grants, arrived  at  New  York,  and,  not  showing  any  cholera  on  board,  was  allowed  to  discharge 
her  passengers,  after  a  few  hours  of  detention,  necessary  for  a  thorough  inspection.  The  next 
day  numerous  squads  of  these  immigrants,  with  their  baggage,  departed  for  divers  and  widely 
distant  points  in  this  country,  such  as  Chicago,  Cleveland,  Philadelphia,  New  Orleans,  St. 
Louis,  Boston,  Washington,  Cincinnati,  Pittsburgh,  Baltimore.  Syracuse,  and  Providence. 

The  cholera  did  not,  however,  extend  beyond  the  limits  of  the  quarantine  station.  Whether 
this  limitation  of  the  disease  within  tlie  bounds  of  the  quarantine  islands  in  lower  New  York 
Bay  was  due  to  the  efforts  to  restrain  it,  or  to  the  lateness  of  the  season,  or  to  some  unknown 
combination  of  fortunate  circumstances,  is  difficult  to  determine.  The  condition  of  this  quar- 
antine station  at  that  time  will  be  described  later.  It  is  pretty  generally  believed,  however, 
that  had  the  disease  passed  the  qiiarantine  station  and  entered  the  coimtry  at  a  favorable  time 
of  the  year,  it  would  have  found  abundant  filth  in  our  cities  to  feed  upon  and  breed  a  damag- 
ing epidemic. 
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THE  COURSE  OF  THE  CHOLERA  DURING  THE  LAST  GREAT  EPIDEMIC, 

It  has  been  seen  that  the  Egyptian  cholera  epidemic  of  1883  was  preceded  by  epidemics  of 
the  disease  in  Arabia  during  1883  and  1881,  and  that  each  of  these  Arabian  invasions  were 
immediately  preceded  by  the  presence  of  cholera  on  East  Indian  pilgrim  ships  conveying 
Mohammedan  pilgrims  from  Bombay,  where  cholera  was  prevailing,  to  the  Red  Sea  port  for 
Mecca,  meanwhile  planting  the  seeds  of  the  disease  where  these  vessels  stopped  en  ronte. 

Although  it  has  not  been  absolutely  proven  that  the  outbreak  of  1883  in  Egypt  was  due  to 
infection  from  India,  in  view  of  all  the  circumstances  it  is  highly  probable  that  this  was  the 
origin  of  that  epidemic,  and  there  has  been  no  other  rational  explanation  advanced  to  account 
for  that  visitation. 

It  seems  that  cholera  was  really  present  in  Marseilles  during  the  summer  of  1883,  whilst 
its  existence  there  was  successfully  concealed,  and  it  is  reasonably  certain  that  it  was  brought 
into  this  city  from  Egypt.  The  epidemic  broke  out  in  1884  at  the  great  naval  station  of  the 
French  on  the  Mediterranean  and  quickly  spread  among  the  provinces  of  that  country  which 
border  the  Mediterranean,  making  excursions  at  times  to  considerable  distances  inland.  The 
origin  of  the  French  epidemic  of  1884  is  obscured  with  some  doubt,  it  being  attributed  by  some 
to  the  Egyptian  epidemic  of  1883,  by  others  to  direct  importation  from  Tonquin,  where  cholera 
was  then  raging,  through  French  transports  returning  with  troops  which  had  been  engaged  in 
the  Tonquin  war. 

From  France  the  infection  was  conveyed  to  Italy  in  1884,  various  ports  of  which  kingdom 
were  ravaged  by  cholera  from  that  time  up  to  1887.  From  France  the  disease  was  also  carried 
to  Spain  in  1884,  but  cholera  did  not  spread  extensively  in  that  country  until  the  spring  of  1885. 
During  the  latter  year  this  kingdom  experienced  one  of  the  most  devastating  visitations  of 
cholera  which  it  has  ever  suffered.  From  France  also  the  disease  reached  one  of  the  Welsh 
ports  of  England  but  did  not  spread.  It  is  believed  also  that  a  limited  outbreak  of  cholera  at 
Finthen  and  Gonsenlieim  near  Mayence,  which,  owing  to  prompt  and  intelligent  action  on  the 
part  of  the  imperial  Board  of  Health  of  Berlin,  was  quickly  stamj)ed  out,  was  due  to  importa- 
tion of  the  infectious  principle  from  France,  although  this  has  never  been  definitely  established, 
and  from  France  a  few  points  on  the  northern  coast  of  Africa  became  slightly  affected. 

From  Italy  the  cholera  was  carried  into  the  Austro-Hungainan  empire  where  it  fell  most 
heavily  upon  Trieste  and  the  surrounding  country.  Buda-Pesth  also  experienced  a  considera- 
ble epidemic  and  the  disease  spread  among  quite  a  number  of  Hungarian  villages  in  more  or 
less  close  communication  with  their  capitol.  But  the  disease  did  not  extend  greatly  in  that 
empire. 

Cholera  finally  invaded  South  America  after  one  or  tAVO  futile  attempts,  notably  in  the  case 
of  the  Matteo  Bnizzo,  and  spread  across  the  continent  from  ocean  to  ocean  for  the  first  time. 
The  disease  was  carried  to  South  America  frqm  Italy. 

The  cholera  reached  the  United  States,  at  last,  during  the  early  autumn  of  1887,  after  this 
country  had  been  threatened  more  or  less  seriously  since  the  first  appearance  of  the  epidemic 
in  the  South  of  France  in  1884.  It  had  been  feared  that  cholera  might  be  brought  to  us  with 
the  hoards  of  immigrants  reaching  our  shores  during  almost  the  whole  of  the  persistence  of 
the  Mediterranean  epidemic,  either  from  France,  Italy,  Austria,  Spain,  or  Cuba.  It  was 
finally  brought  to  the  port  of  New  York  from  Italy,  but  owing  to  the  fortunate  circumstance 
of  its  arrival  late  in  the  year  and  its  detection  before  the  steamers  were  allowed  to  land  their 
infected  immigrants,  the  epidemic  did  not  advance  beyond  the  quarantine  station  in  New 
York  harbor. 

At  the  same  time  that  this  great  epidemic  was  thus  embracing  in  its  deadly  folds  nearly  all 
of  that  part  of  the  west  in  close  maritime  communication  with  the  afQicted  Mediterranean 
countries,  its  tendencies  had  also  been  extended  to  the  far  east,  and  had  involved  more  or  less 
extensively  China,  Japan,  and  Corea. 

Thus  it  is  seen  that  during  this  great  epidemic  the  cholera  has  encircled  the  globe  in  its 
course.    On  the  whole,  however,  it  has  been  much  less  destructive  than  have  the  former  great 
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visitations  of  this  disease.  Perhaps  the  chief  explanation  of  the  comparative  mildness  and 
lessened  tendency  of  this  epidemic  to  overrun  Europe  and  North  America  is  the  fact  that, 
notwithstanding  the  bad  hygienic  conditions  of  the  European  countries  first  invaded  and  the 
mismanagement  of  local  and  general  authorities,  the  advance  of  the  epidemic  beyond  the 
localities  actually  attacked  was  far  more  vigorously  and  intelligently  opposed  than  ever  before. 
Possibly,  also,  something  was  owing  to  improvement  in  the  general  condition  of  the  popula- 
tions; for  however  slight  this  may  have  been  it  doubtless  exercised  a  certain  beneficial  influence. 
The  comparatively  lessened  tendency  of  this  ei^idemic  to  seriously  involve,  as  in  former  times, 
every  country  that  was  threatened,  was  assuredly  not  due  to  lack  of  essential  malignancy  of 
the  cholera  poison.  The  destructiveness  of  the  epidemic  in  certain  cities  in  Egypt,  Italy,  and 
Spain  as.  for  example,  Dannetta,  Naples,  and  Malaga — amply  proves  the  energy  of  the  infec- 
tive principle  of  this  visitation  of  cholera  when  conditions  were  favorable  for  exuberant 
development  of  the  seeds  of  the  disease  in  those  localities  where  they  had  effected  a  lodgment 
and  where  hut  little,  if  any,  intelligent  restraint  was  opi30sed  to  their  germination. 

The  experience  gained  by  this  last  wide-spread  wandering  forth  of  cholera  from  India 
indicates  very  clearly  to  my  mind  an  important  fact  which  I  think  has  been  as  a  rule  either 
ignored  or  has  not  been  given  its  proper  jirominence.  I  refer  to  the  very  great  influence  which 
quarantines,  both  land  and  maritime;  isolation  and  observation  of  suspects;  disinfection  of  the 
personal  effects  of  travelers — lax,  imperfect,  and  frequently  ridiculous,  as  they  admittedly 
have  been — have  certainly  exercised  in  markedly  restraining— sometimes  even  arresting — the 
course  of  the  epidemic.  It  is  freely  admitted  that  oftentimes,  possibly  even  in  the  majority  of 
cases,  such  restrictive  measures  fail  to  absolutely  protect  a  given  locality.  But  those  who, 
because  of  this,  would  go  to  the  extreme  of  abandoning  all  such  barriers,  totally  ignore  the 
vast  importance  of  decidedly  retarding  the  advance  of  cholera,  even  after  it  has  passed  the 
frontier  and  gained  a  decided  foothold.  That  such  restrictive  measures  do  accomplish  this  very 
important  result,  there  is  to  my  mind  the  strongest  testimony  to  substantiate.  The  tendency  of 
the  day,  under  the  pressure  of  certain  influences  which  will  be  spoken  of  hereafter,  to  throw  the 
gates  wide  open  to  this  unwelcome  intriider  from  the  Ganges,  and  trust  wholly  to  good  hygiene 
for  protection  against  its  baleful  presence,  is  to  my  mind  irrational  and  dangerous.  From  what 
has  been  said  of  the  miserable  hygiene  of  Egypt,  France,  Italy,  and  Spain,  it  is  plain  that 
those  countries  certainly  have  no  claim  for  reliance  upon  such  a  means  of  protection. 

It  is  doubtful  if  even  England,  where  $300,000,000  have  been  spent  in  a  single  decade 
for  the  hygienic  improvement  of  her  towns  and  villages,  coiild  safely  rely  upon  such  a 
protection  against  the  spread  of  cholera  within  her  limits.  Assuredly  the  United  States  of 
America,  where,  as  a  rule,  the  hygienic  laws  and  organizations  are  very  crude  and  insufficient, 
•could  ill  afford  at  the  present  time  to  trust  her  safely  to  such  idealistic  means  of  protection. 
For  any  country  to  trust  entirely  to  hygiene  as  a  protection  against  the  invasion  and  sjoread  of 
Asiatic  cholera  when  it  is  seriously  threatened,  while  her  hygienic  condition  is  not  fairly  per- 
fect, is,  in  my  ojDinion,  to  commit  the  folly  of  inviting  destruction.  I  postpone,  however,  the 
full  discussion  of  this  very  important  question  until  it  shall  be  reached  in  regular  order  in 
■Chapter  VII  of  this  report. 

One  thing  in  the  foregoing  accounts  of  the  hygiene  and  demography  of  the  several 
■countries  afflicted  by  the  last  epidemic  of  Asiatic  cholera  is  prominent,  namely,  tlie  monot- 
onous recurrence  of  descriptions  of  miserable  public  and  private  hygiene,  revolting  contam- 
inations of  the  drinking  water,  utter  negligence  in  the  disposal  of  excrementitious  material. 
In  these  respects  the  conditions  of  the  Province  of  Bengal,  which  is  the  endemic  home  and 
■starting  point  of  all  epidemics  of  cholera  which  have  from  time  to  time  spread  over  the  world, 
and  of  other  provinces  in  India  which  have  periodically  experienced  visitations  of  cholera,  are 
at  one  with  those  coixntries  which  have  more  or  less  suffered.  Pursuing  tlie  course  of  allowing 
the  people  concerned  to  bear  witness  themselves  in  their  own  exposures,  I  deem  it  desirable  to 
follow  the  foregoing  with  the  testimony  of  East  Indian  officials  concerning  the  abominable 
hygienic  surroundings  of  the  inhabitants  of  India,  where  hundreds  of  thousands  are  annually 
destroyed  by  cholera,  and  whence  the  whole  world  is  almost  constantly  threatened  with  in- 
.calcalable  damage  through  the  movements  of  trade,  of  armies,  and  of  religious  fanatics. 
S.  Mis.  .02  24 
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ILLUSTRATIONS  Nos.  6,  7,  8,  9,  10. 

Maps  of  Hindostan,  showing  the  relative  prevalence  of  cholera  from  year  to  year  (1880-'85),  as  also  the- 
endemic  area  of  the  disease. 
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CHAPTER  II. 


TOPOGRAPHY  AND  DEMOGRAPHY  OF  BRITISH  EAST  INDIA  IN  RELATION 

TO  CHOLERA. 

SECXIONI. 

PHYSICAL  aEOGEAPHY  OF  HINDOSTAN  AND  BUKMAH. 

By  general  consent  among  the  various  authorities  upon  cholera,  it  appears  that  there  is  a 
certain  area  bounded  by  more  or  less  indefinite  limits  where  cholera  is  always  endemic  in 
India.  This  area  may  be  said  to  correspond  more  or  less  closely  with  the  bounds  of  the  presi- 
dencj^  of  Bengal.  This  is  comprised  between  the  base  of  the  Himalayas  on  the  north  and  the 
Bay  of  Bengal  on  the  south,  the  northwestern  and  central  provinces  on  the  west,  China  and 
northern  Burmah  on  the  east;  and  within  the  southern  portion  of  it  is  located  the  delta  of 
the  united  waters  of  the  Ganges  and  the  Brahmaputra,  and  in  the  northwestern  portions  are 
found  the  converging  valleys  of  the  Bralimax^utra  and  the  Ganges.  Within  this  area,  in  Lower 
Bengal,  that  is,  the  country  included  within  the  delta  and  some  of  the  adjacent  districts, , 
cholera  is  most  constantly  endemic.  In  the  upper  portion  of  the  Presidency,  that  in  which  the 
valleys  of  these  two  rivers  are  located,  the  endemic  character  of  the  cholera  is'far  less  marked, 
and  near  the  base  of  the  Himalayas  it  is  entirely  lost,  this  portion  of  the  province  being  usually 
affected  only  by  epidemics  which  at  longer  or  shorter  periods  spread  over  the  country.  The 
physical  geography  of  Lower  Bengal  is  very  well  described  by  the  following  abstracts 
from  the  Indian  Gazetteer  of  Hunter  (taken  mainly  from  Bellew's  History  of  Cholera  in 
India)  which  more  particularly  refer  to  the  southwestern  district  of  Lower  Bengal,  but  which 
very  fairly  indicate  physical  conditions  found  in  the  whole  of  tlie  delta.  It  may  be  interest- 
ing also  in  connection  with  the  description  of  the  physical  condition  belonging  properly  to  the 
endemic  area  of  cholera  to  introduce  also  descriptions  (from  the  same  sources)  of  those  which 
are  found  present  in  some  of  the  other  provinces  of  India,  which  are  more  or  less  frequently 
ravaged  by  epidemic  cholera,  and  with  them  also  some  references  to  the  habits  of  the  people, 
which  throw  some  light  upon  and  more  or  less  closely  relate  to  the  spread  of  epidemic  diseases 
among  them. 

PROVINCE  OF  ASSAM. 

Geograpliical  position  and  physical  geography. — Regarding  the  physical  geography  of 
Assam,  the  following  account  is  taken  from  the  sanitary  report  for  1877  by  Dr.  De  Renzy,  the 
sanitary  commissioner  for  the  Assam  Province: 

The  province  of  Assam  comprises  Assam  proper,  or  the  valley  of  the  Brahmaputra,  on  the 
north;  the  extensive  districts  of  Sylliet  and  Cachar,  or  the  valley  of  the  Surma  River,  on  the 
south;  and  the  hill  tracts  of  the  Naga,  Garo,  Jaintia,  and  Khasi  Hills  which,  iiitervening, 
separate  the  two  river  valleys.  The  hill  tracts  lying  between  them  have  a  very  small  popula- 
tion, and,  so  far  as  sanitary  matters  are  concerned,  are  under  Bi'itish  control  to  only  a  very 
small  extent.  These  hill  tracts  therefore  are  left  out  of  consideration  in  the  following  history 
of  cholera  in  this  province: 
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The  valley  of  the  Brahmaputra  is  of  a  horse-shoe  shape,  about  450  miles  long,  with  an 
average  width  of  about  50  miles.  It  is  open  towards  the  west,  and  closed  in  on  the  other  sides 
by  lofty  mountains.  The  river  Brahmaputra  flows  through  its  whole  length  from  east  to  west, 
receiving  countless  tributary  streams,  which  carry  the  drainage  of  the  mountains  bordering 
on  either  side.  The  low  lying  tract  in  the  vicinity  of  the  river  is  subject  to  inundation  to  a 
distance  of  about  6  miles  on  either  side  of  the  stream.  The  valley  is  studded  with  numerous 
low  conical  hills  or  flat-topped  mounds  of  considerable  extent.  These  mounds  or  plateaux  are 
the  favorite  sites  for  tea-culture;  the  low  ground  intervening  between  the  plateax  is  swampy, 
and  suitable  only  for  rice  cultivation.  "About  one-fourth  of  the  whole  valley  is  subject  to 
inundation  every  year,  and  a  large  portion  of  the  remainder  is  in  a  semi-marshy  state.  About 
one-seventh  of  the  area  is  under  cultivation,  tea  or  rice,  and  at  least  five-sevenths  are  a 
dense,  impenetrable  jungle,  tenanted  only  by  tigers,  elephants,  rhinoceros,  and  other  wild 
animals." 

The  valley  of  the  Surma  consists  of  two  portions,  which  differ  greatly  in  their  physical 
features.  "  The  western  portion  comprises  the  district  of  Sylhet,  and  is  for  the  most  part  a 
large  alluvial  plain,  averaging  some  70  miles  in  width,  with  clusters  of  low  sandy  hillocks 
scattered  here  and  there.  It  is  traversed  by  numerous  streams  and  water-courses,  whose  banks 
are  in  many  cases  somewhat  more  elevated  than  the  surrounding  country.  During  the  rainy 
months,  that  is,  from  June  to  October,  the  whole  of  the  district,  with  the  excei^tion  of  the 
hillocks  and  the  villages  built  on  the  elevated  banks  of  the  rivers,  or  artificially  raised,  is 
submerged,  and  communication  between  villages  is  effected  by  water  mostly.  The  eastern 
portion  of  the  valley  comprises  the  district  of  Cachar,  and  consists  of  low,  detached  spurs, 
offshoots  from  the  great  Himalayan  mountain  chains ;  and  between  the  spurs  lie  rich  alluvial 
valleys,  which  are  to  a  great  extent  under  water  during  the  rains.  Rather  more  than  half  the 
area  of  Sylhet  and  one-twentieth  of  that  of  Cachar  are  under  cultivation." 

The  rain-fall  of  the  province  is  very  heavy,  and  that  at  Cherapunji,  on  the  southern  face 
of  the  Khasi  Hills,  where,  it  is  stated,  it  ranges  from  450  to  700  inches  in  the  year,  is  believed 
to  be  the  heaviest  in  the  world.  The  mean  temperature,  mean  humidity,  and  rain-fall  of  the 
meteorological  registering  stations  are  given  as  follows.  The  average  meteorological  elements 
of  England  for  the  twenty-five  years  ending  1873  are  added  as  a  standard  for  comparison: 


stations. 

Mean  tem- 

Mean 

Rain-fall, 

perature. 

humidity. 

1877. 

Goalpara  (9  years)   

74.9 

73.0 

79.86 

72.7 

82.0 

92.66 

Cachar  (8  years)  

75.7 

7.5.0 

128. 13 

England  

49.4 

58.0 

24.00 

Vegetation  in  the  Assam  province  generally  is  exuberant;  there  is  a  large  amount  of  rice 
and  jute  cultivation,  and  extensive  tracts  are  covered  by  swamps  and  uncultivated  lands,  which 
"  render  the  climate  essentially  malarious." 

The  following  is  taken  from  the  description  of  the  station  of  Sylhet  by  Dr.  Matthew,  the 
civil  surgeon,  and  regarding  which  the  sanitary  commissioner,  Dr.  De  Renzy,  says  that,  with 
slight  modifications,  it  would  hold  good  for  most  of  the  stations  in  the  province: 

The  town  limits  comprise  two  distinct  regions — the  cleared  and  the  uncleared.  The 
cleared  portion  is  a  tract  along  the  banks  of  the  river,  about  3  miles  long,  and  varying  in 
breadth  from  a  few  yards  at  the  western  end  to  a  fifth  of  a  mile  at  the  eastern.  The  latter,  the 
broadest  part  of  the  strip,  is  occupied  from  east  to  west  by  the  jjrincipal  bazars,  the  courts,  and 
European  residences.  The  space  allotted  to  the  courts  and  European  houses  is  open  ground, 
intersected  by  roads,  and  containing  so  many  tanks  that  it  would  scarcely  be  an  exaggeration 
to  say  that  it  consists  of  more  water  than  solid  ground.  Westward  the  clear  open  narrows  to  a 
breadth  little  more  than  that  of  a  road.  Here  is  another  bazar,  a  few  houses  formerly  occupied 
by  Europeans,  all  more  or  less  dilapidated,  and  the  houses  of  some  boat-builders  and  other  native 
artisans  on  the  banks  of  the  river.  '  The  uncleared  portion  of  the  town,  where  the  majority  of 
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the  people  live,  lies  directly  behind,  that  is,  to  the  north  of  the  cleared  portion,  and  may  be 
roughly  taken  as  being  the  same  length  from  east  to  west,  with  an  average  width  or  depth  of 
2  miles  from  the  bank  of  the  river  to  the  town  limits  on  the  northern  side.  Over  this  extent  are 
spread  the  numerous  mohallahs  of  the  town,  all  more  or  less  enveloped  in  dense  vegetation,  so 
much  so  that  if  it  were  not  for  the  temples  and  houses  of  brick-work  of  former  days  one  meets 
here  and  there,  he  would  fancy  that  he  was  looking  at  a  virgin  forest,  into  which  the  inliabit- 
ants  had  recently  ventured.  From  the  roadside  a  thatched  roof  or  two,  peeping  througli  the 
bamboo  clumps,  is  perhaps  all  that  can  be  seen,  but  this  may  be  one  of  forty  or  fifty  houses 
half  buried  in  jungle.  The  stagnation  of  air,  tlie  want  of  sunlight,  the  constant  damp — wliat 
this  condition  of  dwelling  represents  may  be  easily  imagined.  But  there  is  worse  than  tliis. 
Almost  every  house  has  a  water-hole  (rising  to  the  dimensions  of  a  small  tank  near  the  bazar 
and  older  houses),  the  contents  of  which  are  too  often  foul  water  and  weeds;  and  round  and 
through  most  of  the  mohallahs  is  a  chain  of  ditches  and  water-courses,  intended,  no  doubt,  to 
drain  the  ground  on  which  the  houses  stand;  but  from  want  of  an  outlet  or  proper  incline 
these  ditches  are  full  to  overflowing  in  the  wet  season,  and  at  other  times  are  choked  with 
filth  and  decayed  vegetation.  The  nearest  cover  represents  the  conservancy  for  the  lower 
class,  and  though  most  of  the  better  class  of  houses  have  privies  of  some  kind,  I  am  by  no 
means  certain  that  the  primitive  out-of-door  arrangement  is  not  less  mischievous  than  such 
accumulations  as  most  privies  contain.  The  uncleared  portion,  as  I  describe  it,  of  the  town  of 
Sylhet  is  not,  it  will  be  understood,  all  jungle.  Breaks,  occuiDied  by  tanks,  marshes,  or  bits 
of  cultivation,  occur  here  and  there,  and  occasional  houses  are  outside  the  thickets,  and  stand 
on  the  sides  of  the  roads;  but  certainly  the  general  effect  is,  that  the  inhabitants  have  scooped 
out  of  the  jungle  a  clear  space  just  big  enough  for  their  houses,  and  afterwards  encouraged 
the  vegetation  to  close  around  them  as  thickly  as  possible. 

Many  of  the  villages  in  this  district,  if  not  nearly  all  of  them,  are  in  a  most  insanitary 
state.  They  are  planted  in  the  midst  uf  jungle  and  a  dense  growth  of  bamboos;  they  are 
excluded  from  the  siin  or  breeze,  and  for  the  first  foot  or  two  the  soil  consists  almost  entirely  of 
animal  excreta;  there  is  no  drainage,  and  they  are  flooded  more  or  less  for  one-half  the  year, 
and  are  exceedingly  damj)  and  unwholesome  the  other  half."  (Report  of  sanitary  commis- 
sioner of  Assam,  1883. 

In  order  to  discover  whether  the  cholera  that  prevailed  in  Assam  during  1869  could  be 
traced  to  infection  spread  by  imported  laborers  disembarked  from  steamers  on  board  which  the 
disease  had  prevailed,  the  chief  commissioner  of  the  province  made  special  inquiry  into  the 
subject,  the  result  of  which  went  to  prove  that  the  appearance  and  spread  of  cholera  in  Assam 
are  often,  if  not  always,  independent  of  importation  by  laborers  from  Bengal.  In  reporting 
on  this  subject,  it  is  remarked  by  the  depiTty  commissioner  of  Kamrup  "that  there  was  an 
almost  annual  visitation  of  cholera  to  Assam  in  the  months  of  April  and  May,  before  the  im- 
portation of  coolies  was  ever  conmienced.  He  also  notices  the  fact  that  although  the  disease 
had  been  supposed  to  be  more  severe  in  the  neighborhood  of  Nowgong  than  elsewhere,  yet  no 
trading  steamers  ever  touched  there.  Epidemics  occur,  it  is  stated,  only  at  particular  sea- 
sons of  the  year,  although  very  few  of  the  steamers  carrying  coolies  are  ever  free  from  cholera. 
(From  Bellew's,  History  of  Cholera  in  India.) 

Whether  it  is  from  the  absence  of  roads  and  those  currents  of  traffic  along  roads  to 
which  cholera  appears  to  cling,  or  from  the  annual  submersion  of  large  tracts  of  country  by 
which  the  district  of  Sylhet  is  practically  converted  into  an  archipelago,  epidemic  cholera  is 
rarely  heard  of.  Looking  back  to  my  notes  on  this  point  for  the  last  six  years,  I  find,  says  the 
civil  surgeon,  it  has  invariably  happened  that  as  soon  as  the  country  becomes  dry  cholera 
makes  its  appearance  and  remains  until  the  inundations  set  in.  With  the  dry  season  come 
reports  of  cholera  from  every  direction.  They  are  almost  simultaneous  from  every  point  of 
the  compass.  It  springs  up  like  a  plant  of  the  season.  Its  progress  can  not  be  mapped  out 
and  traced  from  place  to  place  like  a  cholera  epidemic  in  the  northwestern  provinces.  As 
soon  as  the  rains  have  set  in  cholera  as  a  rule  disappears,  or  all  but  disappears.  Unless,  then, 
we  suppose  that  a  general  combination  has  existed  over  a  series  of  years  among  the  chaukid- 
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ars  to  report  cholera  mortality  in  the  dry  season  only,  it  may  be  safely  concluded  that  the 
endemic  cholera  of  Sylhet  is  a  disease  of  the  dry  season  only.  (Annual  Report  of  the  Hist, 
of  epidemic  cholera  in  the  district  of  Sylhet,  Assam,  by  the  civil  surgeon,  1881.) 

BENGAL  PROVINCE. 

Geogra'phical  position. — The  Bengal  Province  is  the  largest  and  most  populous  of  the 
provincial  governments  of  British  India,  and  yields  a  gross  revenue  of  about  one-third  of  the 
aggregate  revenues  of  the  Indian  Empire.  The  Bengal  Province  is  bounded  on  the  north  by 
Assam,  Bhutan,  and  Nepal ;  on  the  east  by  the  imexplored  mountainous  region  which  separates 
it  from  China  and  Northern  Burmah;  on  the  south  by  Burmah,  the  Bay  of  Bengal  and  Ma- 
dras ;  and  on  the  west  by  an  imaginary  line  running  between  it  and  the  adjoining  local  gov- 
ernment of  the  Northwestern  Provinces,  and  by  the  plateau  of  the  Central  Provinces. 

Of  the  four  great  divisions  of  the  Bengal  Province,  Bengal  proper,  Behar,  and  Orissa 
•consist  of  great  river  valleys,  while  the  fourth,  Chota  Nagpore,  is  a  mountainous  region 
which  separates  them  from  the  Central  India  plateau.  Orissa  embraces  the  rich  delta  of  the 
Mahauadi  and  the  neighboring  rivers,  bounded  by  the  Bay  of  Bengal  on  the  southeast,  and 
walled  in  on  the  northwest  by  tributary  Hill  States.  Proceeding  eastward,  Bengal  proper 
stretches  along  the  coast  from  Orissa  to  British  Burmah,  and  inland  from  the  sea-board  to  the 
Himalayas  ;  its  southern  portion  is  formed  bj^  the  united  deltas  of  the  Ganges  and  Brahma- 
j)utra  ;  its  northern  portion  consists  of  the  valleys  of  these  great  rivers  and  their  tributaries. 
Behar  lies  on  the  northwest  of  Bengal  proper,  and  comprises  the  higher  valley  of  the  Ganges, 
from  the  spot  where  it  issues  from  the  territory  of  the  Northwestern  Provinces.  Between 
Beha,r  and  Orissa,  but  stretching  farther  westward  and  deep  into  the  Hill  country  lies  the 
Chota  Nagpore  territory. 

Physical  aspects. — The  territory  thus  hemmed  in,  except  at  its  northwestern  angle,  by 
the  unchangeable  land-marks  of  nature  consists  chiefly  of  two  broad  valleys.  By  the  west- 
•ern  one  the  Ganges  brings  down  the  wealth  and  accumulated  waters  of  Northern  India.  By 
the  eastern  valley,  the  Brahmaputra,  after  draining  the  Tibetan  plateau  far  to  the  north  of 
he  Himalayas,  and  skirting  round  their  passes  not  far  from  the  Yang-tse-Kiang  and  the  great 
rriver  of  Cambodia,  ends  its  tortuous  journey  of  1,800  miles.  These  valleys,  although  for  the 
most  part  luxuriant  alluvial  plains,  are  diversified  by  spurs  and  peaks  thrown  out  from  the 
.oTeat  mountain  systems  which  wall  them  in  on  the  liorth,  east,  and  southwest.  They  yield  in 
abundance  every  vegetable  j)roduct  which  feeds  and  clothes  a  people,  and  enables  it  to  trade 
with  foreign  nations.  The  soil  is  equally  varied.  The  districts  near  the  sea  consist  entirely 
'of  alluvial  formations  ;  and,  indeed,  it  is  stated  that  no  substance  so  coarse  as  gravel  occurs 
throughout  the  delta,  or  in  the  heart  of  the  province  within  300  miles  of  the  river-mouth. 
But  amid  tlie  hilly  spurs  and  undulations  on  either  side  coal  and  iron  and  copper  ores  abound. 

Climate. — The  climate  varies  from  the  snowy  regions  of  the  Himalayas  to  the  tropical 
vaiDor-bath  of  the  delta  and  the  burning  winds  of  Behar.  The  ordinary  range  of  the  ther- 
mometer on  the  plains  is  from  about  52°  F.,  in  the  coldest  month  to  103°  in  the  shade  in  the 
•summer ;  anything  below  60°  F.  is  considered  very  cold.  The  rain-fall  also  varies  greatly — 
from  500  to  600  inches  per  annum  in  Cherrapunji  in  Assam,  to  an  average  of  about  37  inches 
in  Behar  and  about  65  inches  on  the  delta. 

Orissa. — This  division  comprises  the  districts  of  Cuttack,  Balsore,  Pooree,  and  the  Hill 
States.  It  forms  the  extreme  southwestern  portion  of  the  Bengal  Province,  and  is  bounded  on 
the  north  and  northeast  by  Chota  Nagpore  and  Bengal  proper,  on  the  east  and  southeast  by 
the  Bay  of  Bengal,  on  the  south  by  Madras,  and  on  the  west  by  the  Central  Provinces.  Orissa 
-consists  of  two  distinct  territories— a  fertile  alluvial  delta,  comprising  the  three  British  dis- 
tricts of  Cuttack,  Balsore,  and  Poori ;  bounded  on  the  east  and  south  by  the  sea,  and  on  the 
west  and  north  by  a  wild  region  of  sparsely  populated  tributary  Hill  States,  which  walls  it  out 
from  the  Central  Indian  plateau.  The  Orissa  delta  is  formed  from  the  deposits  of  the  three 
great  rivers — the  Mahanadi  in  the  south,  the  Brahmani  in  the  center,  and  the  Braitarani  in 
the  north.    The  three  rivers  gradually  converge  towards  the  coast,  and  dash  down  their  accu- 
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mulated  waters,  within  30  miles  of  each  other,  upon  Orissa.  During  summer  tlreir  upper 
•channels  in  the  interior-table  land  dwindle  to  insignificant  streams,  dotted  here  and  there  by 
stagnant  almond-shaped  pools.  Including  two  other  minor  streams — the  Salandi  and  the 
Subanreka — they  represent  the  accumulated  drainage  of  63,350  square  miles,  which  during  the 
height  of  hot  weather  only  amounts  to  a  discharge  of  1,690  cubic  feet  per  second.  The  aver- 
age cold  weather  discharge  is,  however,  5,360  cubic  feet  per  second  ;  but  during  the  rains  the 
rivers  rise  till  they  bring  down  an  aggregate  of  3,760,000  cubic  feet  in  time  of  flood.  This 
enormous  mass  of  water  falls  suddenly  upon  a  narrow  level  strip  of  country.  The  river  beds 
are  altogether  inadequate  to  carry  off  the  flood.  Thus,  while  the  Mahanadi  alone  pours  down 
1,800,000  cubic  feet  per  second  in  the  height  of  the  rains,  the  whole  of  its  distributaries  in  the 
'Orissa  delta  can  only  discharge  897,4:49  cubic  feet  per  second.  It  follows,  therefore,  that  only 
one-half  of  the  waters  thus  brought  down  find  an  outlet  through  the  deltaic  distributaries  to 
the  sea.  The  other  half  bursts  over  the  banks  and  sweeps  across  the  country.  As  pointed  out 
by  Dr.  Hunter,  in  his  Orissa,  "  The  Mahanadi  illustrates  in  a  stx'iking  manner  the  biography 
of  a  great  Indian  river.  Rising  in  Central  India,  530  miles  off,  it  collects  the  rain-fall  of  45,000 
square  miles,  and  pours  down  on  the  Orissa  delta  through  a  narrow  gorge  just  above  Cnttack 
City.  In  its  first  stage  it  runs  on  a  lower  level  than  the  surrounding  country,  winding 
through  mountain  jjasses,  and  skirting  the  base  of  hills.  During  this  long  part  of  its  career 
it  receives  innumerable  tributaries  from  the  higher  country  on  both  banks.  So  far  it  answers 
to  our  common  English  idea  of  a  river.  But  no  sooner  does  it  reach  the  delta  than  its  whole 
life  changes.  Instead  of  running  along  the  lowest  ground,  it  found  itself  hoisted  iip  on  its 
■own  deposits  of  silt,  its  banks  gradually  forming  ridges,  which  rise  above  the  adjacent  country. 
Instead  of  receiving  affluents,  it  shoots  forth  distributaries.  The  silt  gradually  accumulates 
in  the  bed  and  on  its  margins  until  its  channel  shallows,  and  its  capacity  as  an  outlet  for  the 
waters  which  pour  into  it  from  above  diminishes.  The  same  process  goes  on  in  every  one  of 
the  hundred  distributaries  into  which  the  parent  stream  breaks  up  ;  and  as  the  beds  grow  more 
•shallow  their  total  discharging  power  becomes  less  and  less  adequate  to  carry  off  the  water  supi^ly 
to  the  sea.  As  the  rivers  in  the  delta  thus  gradually  build  themselves  up  into  high-level  canals, 
so  the  lowest  levels  lie  about  half-way  between  each  set  of  their  distributaries.  The  country, 
in  fact,  slopes  gently  downward  from  the  river  banks,  and  in  time  of  flood  the  overflow  is 
unable  to  make  its  way  back  again  into  the  rivers.  The  waters  stand  deep  upon  the  harvest 
fields  long  after  the  main  channels  have  run  down.  They  slowly  search  out  the  lines  of  drain- 
age, accumulating  in  stagnant  swamps,  drowning  the  crops,  and  poisoning  the  air  with  ma- 
laria, until  thej^dry  up  or  at  last  reach  the  sea.  Even  in  periods  of  quiescence  the  rivers  form 
a  complicated  net- work  of  channels,  which  crawl  eastward  by  innumerable  bifurcations,  inter- 
lacings,  and  tempoi-ary  rejunctious  and  divergencies."  Besides  its  copious  water  supj^ly,  Orissa 
has  a  local  rain-fall  of  63^  inches  per  annum.  Nevertheless  the  uncontrolled  state  of  the 
water  supply  has  subjected  the  country  from  time  immemorial  to  droughts  no  less  than  to 
inundations.    [Hunter's  Impei'ial  Gazetteer.] 

The  tributary  Hill  States  of  Orissa,  nineteen  in  number,  which  form  the  mountainous 
back  ground  of  this  division  of  the  Bengal  Province,  occupy  a  succession  of  ranges  rolling 
backwards  towards  Central  India.  They  furnish  no  cholera  statistics,  and  therefore  require 
no  further  notice  here.    [From  History  of  Cholera  in  India,  by  Bellew.    London,  1885.] 

Food  Regarding  food  supply  it  is  stated  that  in  Bengal  rice  boiled  in  water  forms 

the  principal  article  of  diet  of  the  people,  and  in  many  cases  the  only  food  taken. 

Dal,  fish,  and  vegetables  are  added  to  give  relish  and  flavor  to  it.  The  ordinary  daily 
allowance  of  rice  for  a  healthy  man  is  13  chittaks  or  H  pounds.  Boatmen  and  others  often 
consume  14  chittaks.  Wheat  is  not  generally  used  by  Bengalese  except  in  sweetmeats.  The 
Mohammedans  in  the  towns  consume  fermented  bread  prepared  by  professional  bakers. 
Various  kinds  of  cake  and  biscuits  are  sold.  Natives  of  Hindoostan  generally  fall  into  the 
habits  of  the  Bengalese,  and  make  rice  the  chief  article  of  their  diet.  Those,  however,  who  can 
afford  it  cook  chappatis  or  unfermented  bread.  Mohammedans  eat  all  sorts  of  meat  with  the 
exception  of  swine.    Hindoos  eat  animal  food  very  sparingly.    Goat's  flesh  can  be  eaten,  also 
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pigeons,  ducks,  and  theii'  eggs  without  losing  caste.  The  poor  often  eat  tui*tle  also.  Ahout  2 
chittaks  of  dal  form  an  ingredient  of  almost  every  meal.  The  poor,  being  unable  to  buy  dal 
and  fish  on  one  day,  generally  take  them  alternately.  Milk,  simply  boiled  or  acidulated  (dahi), 
is  much  used.  Butter  is  not  esteemed.  Ghi  (boiled  or  clarified  butter)  is  univei'sally 
employed  in  co  jking  vegetables  and  dal,  which  are  eaten  with  the  rice.  Sweetmeats  are 
always  fried  in  ghi.  Rice  and  milk,  with  sugar  (parmanum)  and  spices  added,  is  considered  a 
great  delicacy,  and  forms  the  last  dish  of  the  meal.  This,  however,  is  only  partaken  of  on 
rare  occasions.  Native  vegetables  are  generally  cooked  with  ghi,  mustard  oil,  or  a  mixture  of 
it,  andtil  (sessamum)  oil,  salt,  capsicum,  acid  fruits,  nim  leaves,  etc.  Every  native  adds  about 
6  drams  of  salt  to  his  meal.  The  poorer  classes  add  a  '  mixture '  consisting  of  turmeric,  laurel 
leaf,  chillies,  cummin,  occasionally  onion,  garlic,  and  coriander.  Garlic  and  coriander  enter 
into  the  composition  of  the  seasoning. 

Fish  of  endless  variety  are  sold  in  the  bazaars.  They  are  cheapest  during  the  cold  season  ; 
scarce  and  expensive  during  the  rains. 

Fish  are  generally  fried  in  oil  with  salt,  turmeric,  and  spices,  and  are  eaten  along  with 
rice  and  vegetables.  The  mango  is  held  in  the  highest  estimation  during  the  season.  No 
meal  is  considered  complete  without  it.  Kathal,  or  jack-frui^t,  is  the  next  in  popularity.  It  is 
eaten  raw  or  its  juice  is  mixed  with  milk  and  drank  in  the  hot  weather.  The  cocoa-nut  is 
much  prized.  The  date  is  small  and  tasteless ;  from  its  juice,  however,  molasses  is  made. 
Bael  is  chiefly  used  in  the  form  of  sherbet.  Plantains  are  highly  valued,  and  are  a  favorite 
viand.  The  sour  palms  of  the  ber  (Zizyphus  jujuba)  are  much  sought  after  by  the  poorer 
classes.  Oranges  and  sweet  limes  are  imported  from  Sylhet,  and  are  largely  consumed.  In 
July  pine-apples  sell  as  cheap  as  two  for  1  pice.  Papaya,  guava,  cucumber,  water-melon, 
etc.,  find  a  ready  sale.  The  singcara  nuts  (water-caltrops),  though  less  common  than  in  Hin- 
doostan,  sell  here  at  2  lice  a  ser.  Large  quantities  are  sold  towards  the  beginning  of  the  cold 
season.    (From  the  report  of  Dr.  Wise,  civil  surgeon  of  Dacca.) 

Disposal  of  dead. — In  Dacca,  within  municipal  boundaries,  there  are  fifty-six  recognized 
Mohammedan  burial-gro\inds.  The  majority  are  in  the  outskirts  of  the  town  and  in  the  jungly 
tracts  bounding  the  north  and  northwestern  suburbs ;  others,  however,  are  situated  in  the^ 
center  of  the  densely  inhabited  places.  Throughout  the  district  generally  the  dead  are 
buried  in  the  first  piece  of  waste  ground  in  the  neighborhood  of  the  village.  The  Hindoo 
dead  are  burnt  on  the  banks  of  some  stream  or  water-course.  When  the  deceased  is  a  beggar 
and  has  no  friends,  the  mouth  is  touched  with  fire,  two  ghurras,  filled  with  earth,  are  fastened- 
one  round  the  neck,  the  other  around  the  loins,  and  the  body  is  thrown  into  the  river.  A 
bamboo  pole  is  driven  through  the  belly  into  the  bed  of  the  river,  so  as  to  prevent  its  float- 
ing away.  Where  the  river  has  lofty  banks,  the  public  ghats  are  selected  as  the  fittest 
resting  place  for  corpses.  The  living,  however,  have  no  scruples  in  drawing  water  from  the 
vicinity.  (From  report  of  Dr.  J.  Wise,  civil  surgeon,  Dacca,  1868,  abstracted  from  His- 
tory of  Cholera  in  India,  by  Ballew.    London,  1885.) 

BERAR  PROVINCE. 

Geographical  position. — The  Berar  Province  is  bounded  on  the  north  and  east  by  the 
Central  Provinces,  on  the  south  by  the  Nyzam's  dominions,  and  on  the  west  by  the  Bombay 
Province. 

Physical  aspects. — Berar  is  in  the  main  a  broad  valley  running  east  and  west,  lying 
between  the  Satpoora  range  on  the  north  and  the  Ajanta  range  on  the  south.  The  valley  at 
the  base  of  the  Satpoora  is  locally  called  Berar  Payangliat,  and  the  tracts  situated  among  the 
uplands  and  hills  of  the  Ajanta  range,  Berar  Balaghat.  Berar  is  watered  or  drained,  as  the 
case  may  be.  by  the  Purna,  an  afiiuent  of  the  Tapti  River,  and  a  perfect  net- work  of  streams 
descending  into  the  main  river  from  the  hills  on  either  side  on  the  north  and  on  the  south. 
The  soil  of  the  valley  is  one  vast  superstratum  of  black  loam  overlying  trap  and  basalt,  and 
its  area  is  now  entirely  cultivated,  the  whole  surface  being  covered  over  at  harvest-time  by 
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a  sheet  of  crops.    The  rain-fall  of  the  province  is  regular  and  copious.    The  valley  is  trav- 
ersed in  its  whole  length  from  west  to  east  by  the  railway  from  Bombay  to  Nagpoor.    It  pos- 
sesses one  of  the  richest  and  most  extensive  cotton-fields  in  India,  and  produces  excellent- 
crops  of  millet  and  oil-seeds. 

The  length  of  the  province  from  east  to  west  is  150  miles,  and  its  breadth  averages  144 
miles.  The  principal  rivers  are  the  Purna,  the  Tapti,  the  Wardha,  and  the  Peganga  or  Pean- 
hita.  There  is  but  one  natural  lake  in  the  province,  the  salt  lake  of  Lonar,  a  great  curiosity. 
The  forests  of  the  province  are  composed  chiefly  of  the  Acacia  Arabica  ;  about  400  square  miles- 
of  forest  on  the  Gawilgarli  Hills  and  about  246  square  miles  of  forest  in  South  Berar  are  con- 
served by  the  Government.  ' 

Climate.- — The  climate  of  Berar  differs  very  little  from  that  of  the  Deccan  generally,  except 
that  of  the  Payanghat  Valley  the  hot  weather  is  sometimes  exceptionally  sevei^.  It  sets  in- 
early,  for  the  freshness  of  the  short  cold  season  disappears  with  the  crops,  when  the  ground 
has  been  laid  bare  by  carrying  the  harvest;  but  the  heat  does  not  much  increase  until  the  end 
of  March.  From  the  1st  of  May  until  the  rains  set  in,  about  the  middle  of  June,  the  sun  is 
very  powerful,  though  its  effect  is  not  intensified  by  the  scorching  winds  of  Ujiper  India.  The 
nights  are  comparatively  cool  throughout,  probably  because  the  direct  rays  of  the  sun  are 
counteracted  by  the  retentiveness  of  moisture  peculiar  to  the  black  soil,  and  by  the  evaporation 
that  is  always  going  on.  During  the  rains  the  air  is  moist  and  cool.  In  the  Balaghat  country,, 
above  the  Ajanta  Hills,  the  temperature  is  much  lower  than  in  the  plains.  On  the  loftiest  Ga- 
wilgarli Hills  the  climate  is  always  temperate;  the  sanitarium  of  Chikalda  is  on  this  range,  a 
few  miles  from  Ellichpur.    (Hunter's  Imperial  Gazetteer.) 

Tlie  Gawilgarh  Hills  are  locally  called  Mailghat,  and  are  not  included  in  the  area  under 
mortuary  registration.  They  are  on  the  northern  boundary  of  the  province.  The  Ajanta 
range  intersects  the  whole  of  the  province  from  east  to  west,  and  divides  it  into  the  Hayanghat 
or  '"Lowland  country,"  and  the  Banaghat  or  " Highland  country."  The  Payanghat  or  valley 
of  Berar  lies  between  the  Gawilghar  and  Ajanta  Hills,  and  extends  the  whole  length  of  the 
province  from  east  to  west,  in  which  last  direction  it  is  bounded  by  the  Khandesli  district  of 
Bombay.  The  valley  is  40  to  50  miles  in  breadth,  and  varies  in  elevation  from  800  to  1,400  feet 
above  the  sea.  After  the  crops  are  cut  the  valley  is  by  no  means  inviting.  ' '  What  with  want 
of  shade  and  verdure  and  the  scarcity  of  water,  one  can  scarcely  imagine  a  more  depressing 
country  to  march  through."  The  chief  rivers  are  the  Murna  and  the  Wardha;  the  former 
with  steep  and  soft  banks  and  a  bed  of  sand,  or  pebbles  or  rocks,  forms  the  great  drainage 
channel  of  the  Payanghat;  the  latter,  with  high  banks  and  a  stony  bed,  forms  the  eastern 
boundary  of  the  valley. 

The  Balaghat  has  an  elevation  above  the  sea-level  varying  about  900  to  2,200  feet,  and  the^ 
general  declination  of  the  land  is  toward  the  south,  in  which  direction  the  river  Penganga 
forms  the  boundary  of  the  province,  and  constitutes  the  chief  drainage  channel  of  the  Balaghat. 
The  general  aspect  of  the  country  here  is  quite  difi^erent  froin  that  of  the  Payanghat,  and  is 
more  enlivening.  Trees  are  more  plentiful,  and  water  is  nearer  the  surface;  the  surface  soil 
is,  for  the  most  j)art,  trap  or  trap  with  a  light  covering  of  black  soil,  and  in  the  valleys  rich 
alluvial.    In  the  hot  weather  there  is  a  great  scarcity  of  water.    (Berar  Sanitary  Report.) 

BOMBAY  PROVINCE. 

Geographical  position. — The  Bombay  Province  is  bounded  on  the  north  by  the  native- 
state  of  Baluchistan,  the  Punjab  Province  and  the  native  states  of  Rajputana  ;  on  the  east 
by  the  Mahratta  State  of  Indore,  the  Central  Provinces,  West  Berar,  and  the  dominions  of  the 
Nyzam  of  Haidarabad;  on  the  south  by  the  Madras  Province  and  the  native  state  of  Mysore;.: 
on  the  Avest  by  the  Arabian  Sea,  and  on  the  northwest  by  Baluchistan, 

Physical  aspects. — The  province  presents  on  the  map  the  appearance  of  an  irregular  strip 
of  land  stretching  along  the  eastern  shore  of  the  Arabian  Sea,  and  extending  up  the  lower  ■ 
portion  of  the  Indus  valley.    The  continuous  coast  line  is  only  broken  towards  the  north  by 
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the  gulfs  01  Cambay  and  Cutcli,  between  whicli  lies  the  projecting  peninsula  of  Kathiawar. 
The  sea-boalxl  is  generally  rock-bound  and  difficult  of  'access,  though  it  contains  many  estu- 
aries, forming  fair-weather  ports  for  vessels  engaged  in  the  coasting  trade.  Physically,  Bom- 
bay may  be  roughly  divided  into  two  distinct  portions,  the  Narbada  forming  the  boundary 
line.  To  the  north  of  that  river  lie  Q-uzerat,  Kathiawar,  Cutch,  and  Sind ;  to  the  south  the 
Mahratta  country,  including  portions  of  the  Deccan  and  the  Karnatic,  and  the  Konkan.  The 
former  of  these  tracts  is  for  the  most  part  a  low  plain  of  alluvial  origin.  In  southern  Guzerat 
the  valleys  of  the  Tapti  and  Narbada  form  sheets  of  unbroken  cultivation,  but  in  northern 
Guzerat  the  soil  becomes  sandy  and  the  rain-fall  is  deficient.  In  Sind  the  surface  is  a  wide  ex- 
panse of  desert  sand,  interrupted  only  by  low  cliffs  or  undulating  sand-heaps.  The  geological 
formation  is  distinct  from  that  of  the  rest  of  the  Indian  peninsula,  consisting  of  limestone 
rocks,  continuous  with  those  found  in  Arabia  and  Persia.  The  latter  of  the  two  tracts  is  an 
upland  country  furrowed  with  high  mountains  and  deep  valleys,  which  intercept  the  rain- 
clouds  of  the  monsoons  and  blossom  with  tropical  verdure.  The  geological  formation  is  com- 
posed of  nearly  horizontal  strata  of  basalt  and  similar  rocks,  which  naturally  break  up  into 
steep  terraces  and  hog-backed  ridges,  and  have  produced  by  their  decomposition  the  famous 
'"black-cotton  soil,"  unsurpassed  for  its  fertility.  Within  this  second  tract  the  Deccan,  the 
Karnatic,  and  the  Konkan  are  each  marked  by  special  features  of  their  own.  The  Deccan,  in- 
cluding Khandesh  district,  is  an  elevated  plateau  behind  the  Western  Ghats.  It  is  drained  by 
several  large  rivers,  along  whose  banks  are  fields  of  much  fertility  ;  but  for  the  rest  the  air  is 
dry  and  the  rain-fall  uncertain.  The  Karnatic,  or  country  south  of  the  Kistna  River,  is  a 
plain  of  lower  elevation,  and  contains  wide  expanses  of  black  soil  under  continuous  cultiva- 
tion. The  Konkan  is  the  name  of  the  narrow  strip  of  land  lying  between  the  base  of  the  Ghats 
and  the  sea.  As  a  whole  it  is  a  rugged  and  difficult  country,  intersected  by  numerous  creeks 
and  abounding  in  isolated  peaks  and  detached  ranges  of  hills.  The  cultivation  consists  only 
of  a  few  rich  plots  of  rice-land  and  gardens  of  cocoanut.    The  rain-fall  is  excessive. 

The  outlying  province  of  Sind  is  peneti*ated  throughout  its  entire  length  from  north  to 
south  by  the  Indus,  whose  overflowing  waters  are  the  sole  means  of  distributing  fertility 
throughout  that  parched  region.  Its  season  of  flood  begins  in  March  and  continues  until  Sep- 
tember, during  which  time  the  discharge  of  Avater,  calculated  at  40,875  cubic  feet  joer  second  in 
December,  is  said  to  increase  tenfold.  The  entire  lower  portion  of  the  delta  is  torn  and 
furrowed  by  old  channels  of  the  river,  for  the  surface  is  a  light  sand,  easily  swept  away  and 
redeposited  year  by  year. 

The  most  peculiar  natural  feature  in  the  province  is  the  Ran  or  Gulf  of  Ctitch.  It  covers 
an  estimated  area  of  8,000  square  miles,  forming  the  western  boundary  of  the  x'rovince  of 
Guzerat;  but  when  flooded  during  the  rainy  season  it  unites  the  two  gulfs  of  Cutch  and  Cam- 
bay,  and  converts  the  peninsula  of  Cutch  into  an  island.  In  the  dry  season  the  soil  is  impreg- 
nated with  salt,  the  surface  in  some  places  being  moist  and  marshy,  and  in  others  strewed 
with  gravel  and  shingle  like  a  dry  river-bed  or  sea-beach.  Considerable  tracts  of  marshy 
land  are  to  be  found  in  the  province  of  Sind,  caused  by  the  changes  in  the  course  of  the  Indus. 

Ctimate. — The  climate  of  Bombay  Province  presents  great  varieties.  In  its  extreme  dryness 
and  heat,  combined  with  the  aridity  of  a  sandy  soil.  Upper  Sind  resembles  the  deserts  of  Arabia. 
The  thermometer  here  has  been  known  to  register  130°  Fahr.  in  the  shade.  In  Cutch  and  Guz- 
erat the  sultry  heat,  if  not  so  excessive,  is  still  very  drying.  Bombay  Island  itself,  though  in 
general  cooled  by  the  sea-breezes,  is  oppressively  hot  during  May  and  October.  The  Konkan 
is  hot  and  moist,  the  fall  of  rain  during  the  monsoon  sometimes  reaching  300  inches.  The 
table-land  of  the  Deccan  above  the  Ghats  possesses  an  agreeable  climate,  as  also  does  the  South 
Mahratta  country.  The  southwest  monsoon  generally  breaks  about  the  first  week  in  June, 
and  pours  down  torrents  of  rain  along  the  coast;  it  lasts  up  to  October.  In  Sind  the  monsoon 
rain  exert  little  influence.  During  the  rains,  traveling  everywhere  except  in  Sind,  is  difficult 
and  unpleasant.    (Hunter's  Gazetteer.) 

The  province  of  Bombay  has  an  average  breadth  of  about  350  miles,  and  a  length  of  1,000, 
while  the  coast  line  is  1,300.    In  so  vast  a  territory,  as  might  be  expected,  there  are  great 
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(Jiversifies  of  aspect,  of  climate,  of  condition.  There  are  whole  districts  which  are  one  large 
garden,  and  there  are  trackless  wastes  where  the  very  absence  of  life  is  opi^ressive.  There  are 
places  where  the  i^ain-fall  may  be  marked  b5'-feet;  there  are  others  where  cents  would  measure 
it.  The  people,  too,  are  of  many  races  and  many  creeds,  and  they  present  the  extremes  of  con- 
trast. There  is  met  a  kindness  of  which  the  most  winning  feature  is  its  simplicity,  and  there  is 
a  heartless  cruelty  that  makes  one  shudder.     (Report  of  Sanitary  Commissioner  of  Bombay.) 

BURMAH  PROVINCE. 

Geographical  2')0sition. — British  Burmah  is  bounded  on  the  north  by  Upper  Burmah  and 
Eastern  Bengal,  on  the  east  by  Karenna  and  the  kingdom  of  Siam,  and  on  the  south  and  west 
by  the  sea.  Including  the  Salwin  tracts  and  Northern  Arakan,  the  population  in  1876-'77  was 
estimated  at  3,952,605,  and  the  area  in  square  miles  at  88,556. 

Physical  asjwcts. — The  i^rovince  consists  of  a  central  portion — Pegu — which  stretches 
inland  for  nearly  300  miles  along  the  valley  of  the  IrraAvaddy  Riv^er,  and  of  two  long  strij^sof 
sea-coast — one  on  the  north,  Arakan,  the  other  on  the  south,  Tenasserim — each  of  Avhich  is 
shut  off  from  the  interior  territory  by  a  more  or  less  continuous  range  of  mountains. 

Arakan,  the  most  northern  of  the  three  divisions  of  the  province,  is  a  narrow  sea-board 
strip,  shut  in  oii  the  east  by  the  Arakan  Yoma  Mountains,  and  extending  from  the  Naaf  estu- 
ary in  the  north  to  the  Khwa  River  in  the  south.  Owing  to  the  vicinity  of  the  l^oundary 
range,  its  rivers  are  only  inconsiderable  streams.  Of  these  the  principal  are  the  Naaf  estuary  ; 
the  Mru  River,  an  arm  of  the  sea  running  inland  more  than  50  miles,  and  from  3  to  4  miles  broad 
at  its  mouth,  and  the  Koladan  or  Arakan  River,  rising  near  the  Blue  Mountain,  in  latitude 
23°  north,  with  Akyab,  the  chief  divisional  town,  situated  on  the  right  bank,  close  to  its  mouth. 
The  Koladan  is  navigable  for  40  miles  from  its  mouth  by  vessels  of  300  or  400  tons  burthen. 
Farther  south  the  coast  is  rugged  and  perilous  for  ships,  but  studded  with  fei'tile  islands,  the 
largest  of  which  are  Cheduba  and  Ramri.  The  Arakan  Yoma  range  of  mountains  separates 
the  division  from  Chittagong  on  the  north  and  from  Pegu  on  the  south,  and  from  Upper  Burmah 
■on  the  east. 

Pegu,  the  central  division  of  the  province,  is  separated  inland  from  the  valley  of  the  Sal- 
win— included  in  the  Tennasserim  division — by  the  Pegu  Yoma  range  of  mountains.  The 
principal  river  in  Pegu  is  the  Irrawaddy.  In  the  British  territory  its  waters  roll  on  in  a 
south-southwest  direction  for  240  miles,  when  it  empties  itself  by  ten  mouths  into  the  sea.  As 
it  approaches  the  coast  it  divides  itself  into  numerous  branches,  converting  the  lower  portion 
of  the  valley  into  a  net- work  of  tidal  creeks.  The  other  rivers  in  this  division  are  the  Hlaiug 
or  Rangoon,  the  Pegu,  the  Sittang,  and  the  Bhileng,  and  there  are  some  lesser  streams.  The 
Hlaing  after  passing  Rangoon  is  joined  by  the  Pegu  and  Puzundoung  Rivers.  The  two  latter 
streams  rise  close  together  in  the  Yoma  range,  about  58  miles  above  the  town  of  Pegu,  They 
intercommunicate  so  frequently  throughout  the  lower  portion  of  the  valley  that  they  can 
hardly  be  pronounced  distinct  streams.  T]ie  Rangoon  River  also  communicates  by  more  than 
•one  channel  with  the  principal  delta  bi'anch  of  the  Irrawaddy.  The  Sittang  River  is  joined 
by  the  Shwegyin  River  below  the  town  of  that  name  ;  it  then  gradually  widens,  and  after  a 
backward  curve  it  issues  through  a  funnel-shaped  basin  into  the  Gulf  of  Martaban,  spreading 
so  rapidly  that  it  is  difficult  to  distinguish  where  the  river  ends  and  the  gulf  begins.  The 
Bhileng  River  enters  the  Gulf  of  Martaban  between  the  Salwin  and  the  Sittang  Rivers.  The 
valley  of  the  Irrawaddy  and  the  Sittang  unite  towards  their  mouth  to  form  an  extensive  plain, 
stretching  from  Cape  Negrais  to  Martaban,  the  most  productive  portion  of  the  whole  province. 

Tennasserim,  the  southern  division  of  tlie  province,  has  two  principal  rivers,  the  Sahvin 
and  the  Tennasserim.  The  former  enters  the  sea  at  Moulmain,  but  owing  to  numerous  rapids 
and  rocks,  it  is  navigable  for  only  a  few  miles  from  that  town.  The  latter  flows  past  the  town 
of  Tennasserim.  which  gives  its  name  both  to  the  river  and  to  the  division,  and  enters  the  sea 
by  two  mouths,  the  nor!:hern  channel  being  navigable  for  boats  for  about  100  miles. 

The  province  is  traversed  from  north  to  south  by  three  chief  ranges  of  hills.  To  the 
west  is  the  Arakan  Yoma,  a  cramjoed  and  stunted  prolongation  of  the  great  multiple  congeries 
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of  mouiitains,  which  start  from  the  Assam  chain.  Seven  hundred  miles  from  its  origin  in  the 
Naga  wilds  it  sinks  into  the  sea  by  Cape  Negrais.  The  Pegu  Yoma  is  the  range  which  sep- 
arates the  Sattang  from  the  Irrawaddy  Valley.  At  the  head  of  the  delta  it  branches  out- 
into  several  low  terminal  spurs,  the  extremity  of  one  being  crowned  by  the  Cathedral  of 
Biiddhism,  the  great  temple  shrine  of  Shwe-Dagon.  The  Sittang  and  Salwin  valleys  are 
divided  by  the  Poungloung  range,  a  meridional  chain,  some  of  the  peaks  of  which,  in  the 
neighborhood  of  Toungoo,  reach  an  altitude  of  more  than  6,000  feet.  The  Tennasserim 
Hills  may  be  regarded  as  a  prolongation  of  this  range.  They  form  the  boundary  between  our 
territory  and  Siam. 

The  lakes  in  the  province  would  be  more  properly  entitled  lagoons,  and  there  are  few  of 
any  importance.  The  best  known  is  the  Kan-daw-gyi,  or  Royal  Lake,  near  Rangoon.  The 
Thu  Lake,  in  the  Henzada  district,  is  9  miles  round  and  2^  across ;  and  there  are  two  lakes  in 
the  Bassein  district,  each  about  5  miles  in  circumference.  A  canal  connects  the  Pegu  and  Sit- 
tang rivers. 

The  country  throughout  the  delta  is  flat  and  uninteresting.  Toward  Prome  the  valley  of 
the  Irrawaddy  contracts,  and  the  monotony  of  the  plain  is  diversified  by  a  wooded  range  of 
hills  which  cling  to  the  western  bank  nearly  all  the  way  to  the  frontier.  The  Salwin  Valley 
contains  occasional  harmonies  of  forest,  crag,  and  mountain  streams  ;  but  they  bear  the  same 
relation  to  the  sublimity  of  the  Himalayas  as  the  Trossachs  to  the  Alps.  On  the  other  hand, 
the  scenery  in  Tavoy  and  Mergui,  and  among  the  myriad  islets  which  fringe  the  Tennasserim 
coast,  is  almost  English  in  its  verdure  and  repose.  A  large  part  of  the  province  is  covered 
with  forests,  most  of  them  reserved  by  the  state.  The  teak  plantations  lie  in  the  Rangoon 
division. 

Climate. — -The  climate  of  Burmah  is  moderate  and  equable.  In  1876  meteorological  observ- 
ations were  taken  at  thirteen  stations  in  the  province.  The  rainfall  varied  from  a  total  of 
230  iiiches  in  the  year  at  Sandoway  to  43  at  Prome,  the  general  average  being  about  130 
inches.  The  great  Indian  rain-belt,  stretching  south  from  the  Himalayas  along  the  Bay  of 
Bengal,  includes  all  the  sea-board  and  delta  of  the  province,  bi;t  the  more  inland  stations  are 
comparatively  dry.  The  greatest  heat  is  during  March  and  April.  It  ranged  from  102°  Fahr. 
at  4  p.  m.,  in  the  shade,  at  Thyetmyo,  to85°  Fahr.  at  Akyab.  The  lowest  minimum  at  10  a.  m., 
viz,  53°  Fahr.,  occurred  at  Toungoo  in  January.  The  thermometric  mean  range  is  inconsid- 
erable, varying  from  25°  at  Thyetmo  to  14°  at  Tavoy. 

Agriculture. — Rice  is  the  main  crop  raised  in  the  province.  In  1876  rice  covered  more 
than  six-sevenths  of  the  total  area  under  cultivation— 2,883,820  acres.  It  is  sown  in  June, 
transplanted  in  September,  and  reaped  about  December  or  January.  The  Irrawaddy  Valley 
furnishes  about  three-fifths  of  the  rice  produce  of  the  country.  The  main  river  runs  direct  to 
a  point  about  80  miles  from  the  sea,  with  lower  stretches  of  land  on  either  side  intersected  by 
tributary  streams.  The  whole  of  this  space  is  annually  inundated,  and  it  is  scarcely  exagger- 
ation to  state  that  an  inch  or  so  of  water  frequently  determines  whether  the  receding  flood 
will  leave  a  bright  fruit-laden  plain,  or  a  sterile  waste  of  ruined  green.  The  Henzada  and 
Bassein  districts  have  been  partially  secured  by  an  extensive  series  of  embankments  which 
fringe  the  right  bank  of  the  Irrawaddy  and  the  left  bank  of  the  Ngawim  River  for  nearly  200 
miles. 

CENTRAL  PROVINCES. 

Geographical  position. — The  Central  Provinces  comprise  the  territory  lying  between  17" 
50'  and  24°  27'  N.  latitude,  and  between  76°  and  85°  15'  E.  longitude,  and  are  nearly  coincident 
with  the  old  geographical  division  of  Gondwana.  The  divisions,  districts,  area,  and  popula- 
tion are  shown  in  the  annexed  tabular  statement. 

Besides  the  territory  under  British  administration,  there  are  sixteen  native  states  included 
in  the  Central  Provinces.  Their  aggregate  area  is  28,834  square  miles,  with  an  estimated 
population  (in  1872)  of  1,049,710  persons.  Of  these  native  states,  that  of  Chutia  Nagpur  is 
the  most  extensive  and  important.  - 
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Physical  aspects. — The  tract  falls  naturally  into  several  distinct  areas,  marked  oat  by 
their  physical  features,  and  in  a  great  measure  by  geological  structure.  To  the  north  extends 
the  Vindhyan  table  land  (including  the  districts  of  Sai;gor  and  Damoh),  which  sheds  its  waters 
northwards  into  the  valley  of  the  Ganges.  Throughout  this  region  the  surface  is  formed  by 
the  Vindhyan  deposits,  except  in  the  large  tracts  where  the  Vindhyan  strata  are  concealed  by 
the  overflowing  volcanic  rocks  of  the  great  Deccan  trap  area.  South  of  Saugor  and  Damoh, 
in  the  valley  of  the  Nerbudda,  come  Mandla  (which  includes  the  upper  course  of  the  river 
before  it  debouches  into  the  plains),  Jubbalx^ore,  Narsinghpur,  Hoshangabad,  and  a  i^art  of 
the  Nimar,  the  rest  of  which  lies  in  the  valley  .of  the  Tapti.  This  area  chiefly  consists  of 
alluvial  and  tertiary  deposits,  with  a  narrow  belt  of  older  rocks  along  the  southern  side  of  the 
valley.  Continuing  southwards,  the  next  cluster  of  districts  comprises  Betul,  Chliindwara, 
Seoni,  and  Balaghat,  Avhich  occupy  the  extensive  highlands  constituting  the  table-land  of 
Satpura,  in  great  part  formed  of  the  Deccan  traps,  resting  upon  crystalline  rocks,  or  upon 
sandstone  and  other  rocks  of  later  date.  These  districts  at  their  central  plateaus  attain  a 
height  of  about  2,000  feet.  Still  farther  to  the  south  extends  the  great  Nagpur  i^lain,  formed 
by  the  valleys  of  the  Wardha  and  Wain-Gunga,  which  comprises  the  districts  of  Nagpur, 
Wardha,  Bhandara,  and  Chanda.  This  region  has  no  great  elevation.  It  rests  principally 
upon  gneissose  and  trap  rocks,  the  former  i^redominating  in  Nagpur  and  Bhandara,  the  latter 
in  Wardha  eastwards.  Below  the  Ghats  lies  the  Chhatisgarh  plain,  a  low  expanse  of  red  soil, 
containing  the  districts  of  Raijjur  and  Bilaspur.  In  this  division  is  also  included  the  district 
of  Sambalpur,  a  rugged  and  jungly  country,  composed  of  crystalline  and  metamorphic  rocks; 
this  district  is  not  a  part  of  Chhatisgarh,  either  geographically  or  historically ;  it  lies  princi- 
pally in  the  valley  of  the  Mahanadi.  Last  of  all,  to  the  extreme  south,  almost  cut  off  by 
forests  and  wild  semi-independent  states,  is  the  Upper  Godavari  district,  a  strip  of  territory 
of  varied  geological  structure,  stretching  along  the  left  bank  of  the  Godavira. 

Thus  a  hill  plateau  is  succeeded  by  a  lowland  plain,  and  again  a  larger  and  loftier  plateau 
by  a  larger  plain,  ending  in  a  mass  of  hill  and  forest,  which  is  probably  the  wildest  jiart  of 
the  whole  Indian  peninsula.  But  even  the  comparatively  level  portions  of  this  area  are 
broken  by  isolated  peaks  and  straggling  hill-ranges ;  and  nowhere  in  India  are  the  changes  of 
soil  and  vegetation  more  rapid  and  marked  than  in  the  Nerbudda  country.  The  Satj^ura 
plateau,  stretching  east  and  west  for  nearly  600  miles,  with  the  wheat  fields  of  the  Nerbudda 
valley  on  the  one  hand  and  the  rice  lands  of  the  Nagpur  plain  on  the  other,  forms  the  true 
barrier  between  Northern  and  Southern  India,  and  constitutes  the  country  of  Gondwana,  the 
retreat  of  the  aboriginal  Gond  people.    (Hunter's  Imj^erial  Gazetteer.) 

The  native  states  included  in  the  central  provinces  ai^e  very  sparsely  populated,  and  some 
of  them  intervene  between  the  British  districts,  chiefly  in  the  eastern  division  and  in  Chanda, 
and  thus  interfere  with  the  general  registration  of  vital  statistics  in  the  provinces.  There 
are  also  considerable  tracts  of  hill  and  forest  in  Hoshangabad,  Nimar,  and  Chliindwara  which 
are  not  reached  by  registration.  Of  the  whole  area  of  the  provinces  little  more  than  one- 
fourth  is  under  cultivation  ;  the  remainder  is  barren  rock,  waste,  and  forest.  The  population 
is  generally  very  sparse. 

The  central  provinces,  within  the  limits  above  defined,  i^resent  a  great  variety  of  physical 
aspects  and  climate.  Their  extreme  length  from  north  to  south  is  500  miles,  and  their  breadth 
from  east  to  west  is  600  miles.  To  the  east  the  provinces  extend  to  within  100  miles  of  the 
Bay  of  Bengal ;  to  the  Avest  they  are  bounded  by  Khandesh  and  Malwa,  which  separate  them 
from  the  gulf  of  Cambay;  to  the  north  by  the  independent  states  of  Bandelkhand,  and  by 
Bhopal ;  and  to  the  south  by  the  Nizam's  dominions  and  the  Madras  provinces. 

The  province  contains  rich  valleys  and  wide  fertile  plains,  but  taking  it  as  a  whole,  it  is  a 
mountainous  country.  Some  districts  lie  wholly  among  hills,  and  the  surface  of  even  the 
most  open  districts  of  the  plains  is  more  or  less  broken  by  low  ranges  and  isolated  hills. 
(From  the  History  of  Cholera  in  India.  Bellew.) 
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MADRAS  PROVINCE. 

Geographical  position. — The  Madras  province  occiipies,  with  its  dependencies,  the  entire- 
south  of  the  peninsula  of  India.  Its  extreme  length  from  northeast  to  southwest  is  about 
950  miles  ;  its  extreme  breadth  about  450  miles.  The  area  and  population  of  the  territory 
under  British  administration  are  respectively,  138,318  square  miles,  and  30,749,401,  or  226.2 
inhabitants  per  square  mile. 

The  five  native  states  in  political  dependence  on  Madras,  namely,  Travancore,  Cochin, 
Puducottah,  Banganapalli,  and  Sandhur,  have  an  additional  area  of  9,818  square  miles  and 
3,289,392  inhabitants.    For  these  no  statistics  are  available. 

The  province  is  washed  by  the  open  sea  on  every  side  but  the  north.  On  the  east  coast  is 
the  Bay  of'  Bengal,  the  coast-line  extending  continuously  from  southwest  to  northeast  for 
nearly  1,200  miles,  from  Cape  Comorin  to  Cliilka  Lake.  The  western  coast  is  formed  by  the 
shore  of  the  Indian  Ocean  for  about  540  miles.  Off  the  southeast  lies  the  Island  of  Ceylon, 
separated  by  a  shallow  strait,  across  which  runs  the  string  of  rocks  and  sand-banks  known  as 
'•Adam's  Bridge."  The  irregular  northern  botmdary  of  the  province  has  been  formed  by 
accidents  of  history.  On  the  extreme  northeast  is  the  Bengal  province  of  Orissa  ;  next  comes- 
the  wild  highlands  of  the  central  provinces ;  then  for  a  long  stretch  the  dominions  of  the- 
Nizam  of  Haidarabad,  separated  by  the  Kistna  River  audits  tributary,  the  Tungabhadara ; 
lastly,  on  the  northwest  and  west,  the  Bombay  districts  of  Dharwar  and  North  Kanara.  The- 
native  state  of  Mysore  occiipies  a  large  portion  of  the  center  of  the  area  thus  defined,  and 
geographically  forms  a  part  of  the  Madras  province. 

Physical  aspects. — Viewed  on  the  map,  Madras  presents  a  very  broken  aspect.  Its  eastern 
coast  extends  up  the  peninsula  more  than  twice  as  far  as  its  western,  whilst  its  heart  seems  to 
be  eaten  out  by  the  intruding  state  of  Mysore.  From  a  physical  point  of  view  it  may  be 
roughly  divided  into  three  portions.  (1)  The  long  and  broad  eastern  coast;  (2)  the  shorter 
and  narrower  western  coast;  and  (3)  the  high  tableland  in  the-  interior.  These  divisions  are- 
determined  by  the  two  great  mountain  ranges  of  the  Eastern  and  Western  Ghats,  Avhich  give 
the  key  to  the  configuration  of  all  southern  India.  The  Eastern  Ghats,  which  lie  entirely 
within  this  province,  form  a  continuation  of  the  confused  hill  system  of  Clihota  Nagpur. 
They  run  in  a  southwesterly  direction,  almost  through  the  entire  length  of  Madras,  until 
they  lose  themselves  in  the  Nilgiris,  and  there  join  with  the  western  range.  Their  average 
height  is  only  1,500  feet,  and  for  the  most  part  they  have  abroad  expanse  of  lowland  between 
their  base  and  the  sea.  Their  line  is  pierced  by  three  great  rivers,  the  Godavari,  Kistna,  and 
Kaveri,  as  well  as  by  minor  streams,  so  that  they  do  not  perform  the  part  of  a  water-shed. 
The  Western  Ghats,  on  the  other  hand,  which  stretch  southwards  continuously  along  the 
shore  of  the  Indian  Ocean  from  the  north  of  Bombay,  satisfy  all  the  characteristics  of  a 
mountain  range.  Rising  steeply  at  a  distance  of  30  to  50  miles  in  the  Madras  districts  from 
the  coast  they  catch  almost  the  whole  rain-fall  of  the  monsoon,  and  in  the  south  not  a  single 
stream  breaks  through  their  barrier.  Some  of  their  peaks  attain  an  elevation  of  more  than 
5,000  feet.  Between  these  two  bordering  ranges  lies  the  central  table-land,  with  an  elevation 
of  1,000  to  3,000  feet,  which  includes  the  whole  of  Mysore,  and  extends  over  about  half  a, 
dozen  districts  of  Madras.  Each  of  these  three  divisions  has  natural  features  of  its  own. 
The  eastern  coast  possesses  the  deltas  of  the  three  great  rivers,  wliere  artificial  irrigation  has 
combined  with  natural  fertility  to  reward  the  toil  of  the  husbandman.  On  the  west  coast  the 
rain-fall  never  fails,  but  cultivation  is  hemmed  in  within  narrow  limits  by  the  mountains  and 
the  sea.  In  the  central  plateau  the  country  is  generally  bare,  the  rain-fall  light,  and  the 
means  of  irrigation  difficult,  but  it  contains  many  tracts  of  fertile  soil,  and  the  cultivator  does 
his  best  to  store  in  tanks  the  local  showers  which  the  monsoons  bring  from  either  coast. 

The  three  principal  rivers  of  Madras  are  the  Godavari,  the  Kistna,  and  the  Kaveri,  each 
with  a  large  tributary  system  of  its  own.  All  of  these  rivers  have  the  same  uniform  featilres. 
They  rise  in  the  Western  Ghats  and  run  right  across  the  peninsula  in  a  southeasterly  direc- 
tion into  the  Bay  of  Bengal.  They  drain  rather  than  water  the  upper  country  through  which 
they  flow,  and,  like  other  rivers  which  fall  into  the  Bay  of  Bengal,  all  of  them  spread  over 
alluvial  deltas  before  they  reach  the  sea. 
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The  Eastern  and  Western  Gliats,  already  described,,  constitute  the  two  main  hill  sj^stems 
of  the  province.  The  Nilgiri,  which  join  these  two  ranges,  culminate  in  Dodabetta  (8,G40 
feet),  the  loftiest  peak  in  Southern  India.  There  are,  besides,  many  outlying  spurs  and  tangled 
masses  of  hills,  of  which  the  Shevaroys  in  Salem,  the  Annamallais  in  Coimbatore,  and  the 
Pulni  Hills  in  Madura  are  the  most  important.  South  of  the  Palghat  Gap,  Avhere  the  range 
is  cut  down  to  within  1,000  feet  of  the  sea-level  by  a  break  25  miles  wide,  the  Western  Ghats 
resume  their  course  at  full  level  right  down  to  Cape  Comorin,  and  immediately  widen  out  into 
the  highland  tract  that  lies  between  Madura  on  the  one  side,  and  Malabar,  Cochin,  and  Trav- 
ancore  on  the  other,  known  as  the  Annamallais  in  Coimbatore,  and  as  the  Puluis  in  Madura. 
Toward  the  south  this  hill  tract  narrows,  and  behind  Tinnevelly  becomes  only  a  mountain 
range  between  the  two  coasts  with  a  restricted  area.  On  the  western  coast  the  perpetual  an- 
tagonism between  the  mountain  torrents  and  the  ocean  has  produced  a  remarkable  series  of 
back  waters  or  lagoons,  which  fringe  the  entire  sea-board  of  Kanara,  Malabar,  and  Travancore, 
and  are  used  for  inland  navigation. 

Climate. — The  climate  of  Madras  varies  in  the  different  parts  of  the  province,  being  de- 
termined by  the  very  diverse  geographical  conditions.  The  Nilgiri  Hills  enjoy  the  climate  of 
the  temperate  zone,  with  a  moderate  rain-fall,  and  a  thermometer  rarely  exceeding  80°  Falir., 
and  sometimes  falling  to  freezing  point.  On  the  Malabar  coast  the  southwest  monsoon  brings 
in  excessive  rain-fall,  reaching  150  inches  in  the  year  at  certain  spots.  The  rain  clouds  hang- 
ing on  the  slope  of  the  Western  Ghats  sometimes  obscure  the  sun  for  month  after  month. 
Along  the  eastern  coast  and  on  the  central  table-lands  the  rain-fall  is  comparatively  low,  but 
the  heat  of  the  summer  months  is  excessive.  The  whole  coast  of  the  Bay  of  Bengal  is  liable 
to  disastrou.s  cyclones,  which  have  repeatedly  overwhelmed  the  low-lying  ports.  (From 
History  of  Cholera  in  India,  Bellew,  London,  1885.) 

NORTHWESTERN    PROVINCES  AND  OUDH. 

Geographical  position. — The  NortliAvestern  Provinces  are  bounded  on  the  north  by  Tibet, 
on  the  northeast  by  Nepal  and  Oudh,  on  the  east  by  Bengal,  on  the  south  by  Chota  Nagpore, 
Rewah,  Bandelkhand,  and  the  central  provinces,  and  on  the  west  by  Gwalior,  Rajputana,  and 
Punjab.  The  Oudh  province  is  bounded  on  the  northeast  by  Nepal,  on  the  northwest  by  the- 
Rohilkhand  division,  on  the  southwest  by  the  river  Ganges,  on  the  east  by  Basti  district,  and 
on  the  southeast  by  Benares  division.  The  native  states — Garwhal  and  Rampur — contain  an 
area  of  5,125  square  miles,  with  a  population  of  657,013  persons. 

Physical  aspects. — The  Northwestern  Provinces  and  the  province  of  Otidh  together  include 
the  whole  of  the  wide  Gangetic  basin  tvom.  the  Hanjab  plain  and  Himalayas  to  the  Vindhyan 
plateau  and  the  low-lying  rice  fields  of  Bengal,  the  Oudh  province  occupying  the  large  semi- 
circular tract  comprised  in  the  valleys  of  the  Geogra  and  the  Gumti,  and  intej:'vening  between 
the  Rohilkhand  and  Benares  divisions.  The  provinces  taken  as  a  whole  consist  of  the  rich- 
est wheat-bearing  country  in  India.  Irrigation  is  free  both  by  the  numerous  rivers  which 
issue  from  the  northern  mountains  and  artificially  by  a  magnificent  system,  of  canals  and 
distributaries,  which  owe  there  origin  to  British  enterprise.  The  general  surface  presents  a 
very  monotonous  alluvial  plain,  only  merging  into  hilly  or  mountainous  country  at  the 
extreme  edges  of  the  basin  on  the  south  and  north.  The  country  slopes  from  every  side  to  the 
main  stream  of  the  Ganges  in  its  course  from  the  Himalayas,  the  Rajputana  uplands,  and  the 
Vindhyan  plateau  to  the  bay  of  Bengal,  and  its  alluvial  soil  is  cut  into  deep  channels  by 
the  numerous  great  rivers  flowing  down  from  the  ring  of  heights  on  every  quarter.  The  two 
principal  rivers  are  the  Jumna  and  the  Ganges,  which  unite  at  Allahabad.  The  country 
inclosed  between  contains  some  of  the  most  populous  and  fertile  districts  in  the  Nortliwestern 
Provinces,  and  is  covered  with  a  great  ramification  of  irrigation  canals,  originally  derived 
from  the  rivers  on  either  side.  These  rivers  flow  through  low-lying  valleys,  which  are  ferti- 
lized by  their  overflow  or  percolation.  North  of  the  Ganges,  and  closed  in  between  that  river  ■ 
and  the  Cumnaun  and  Garwhal  Hills  and  Oudh,  lies  the  plain  of  Rohilkhand.  It  presents  the- 
general  level  features  of  the  Gangetic  Valley,  only  slightly  varied  by  the  Tarai  tract  at  the^ 
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foot  of  the  hills.  South  of  the  J umna  the  Bankelkhand  country  slopes  up  from  the  river  bank 
to  the  edge  of  the  Vindhyan  plateau.  It  is  a  poor  and  irregular  region,  with  a  rocky  and  unfer- 
,tile  soil ;  it  is  intersected  by  native  states,  and  the  population  is  impoverished,  scanty,  and 
•ignorant.  The  northern  portion  near  the  Jumna  approximates  in  the  character  of  its  soil  to 
the  interfluvial  plain  of  the  opposite  Doab,  but  the  southern  portion  is  much  cut  up  by  sand- 
,  stone  and  granite  hills,  emanating  from  the  Vindhyan  range.  Below  Allahabad  the  country 
approximates  in  appearance  to  the  plains  of  Bengal,  and  in  its  northern  part  stretches  across 
Oudh  to  the  foot  of  the  Nepal  Himalayas.  To  the  westward,  south  of  the  Ganges,  the  general 
features  of  the  country  somewhat  resemble  those  of  Bandelkhand  ;  but  the  lowlands  along  the 
.river  bank  are  more  fertile,  while  the  hill  country  is  more  mountainous  and  of  greater  extent. 
The  principal  rivers  in  these  provinces  are  the  Ganges,  the  Jumna,  the  Gogra,  the  Gumti,  the 
Chmabal,  the  Betwa,  the  Rapti,  the  Ramganga,  etc. ,  all  of  which  drain  directly  or  indirectly 
into  the  Ganges. 

Climate. — The  climate  varies  in  the  different  parts  of  these  provinces.  Generally  speaking, 
ihe  northern  part  may  be  considered  as  hot  and  dry,  and  the  southern,  towards  Benares  and 
■:Bandelkhand,  as  more  oppressive  and  somewhat  moist.  In  Oudh  the  climate  assimilates  to 
that  of  Lower  Bengal,  but  is  less  damp,  though  the  heat  is  most  oppressive  in  the  rainy  sea- 
.son.  The  year  naturally  comprises  three  seasons — the  cold,  from  October  to  February  or 
March  ;  the  hot,  from  March  to  June  ;  and  the  rainy,  from  the  middle  of  June  to  the  begin- 
ning of  October.  The  rain-fall  is  very  variable  over  the  different  divisions,  being  heaviest  near 
-the  hills  and  lightest  on  the  mid-plains.    (Hunter's  Gazetteer.) 

PUNJAB  PKOVINCE. 

Geographical  position. — This  province  is  bounded  on  the  north  by  Kashmir  and  the  hills 
■  of  Swat,  on  the  east  by  the  Jumna  River  and  the  Northwestern  Provinces  and  Thibet,  on 
the  south  by  Rajputana,  the  Sutlej  River,  and  Sind,  and  on  the  west  by  the  Suleman  range, 
Balochistan,  and  Afghanistan.  The  native  states  dependent  on  the  Punjab,  thirty-five  in 
number,  in  1876-77,  had  an  estimated  area  of  114,739  squai-e  miles,  with  an  estimated  popula- 
tion of  5,110,389  persons,  thus  making  the  total  area  of  the  province  219,714  square  miles, 
.  and  it  gross  native  popiilation  23,021,887. 

Physical  aspects. — Extending  from  the  river  Jumna  on  the  east  to  the  foot  of  the  Suleman 
range  on  the  west,  and  from  the  outer  Himalayas  on  the  north  to  the  desert  of  Rajputana 
and  Sind  on  the  south,  the  province  comprises  five  well-defined  tracts,  viz,  the  Punjab  proper, 
or  coxmtry  of  "five  rivers" — the  confluent  streams  of  the  Sutlej,  the  Beas,  the  Rayi,  the 
Chenab,  and  the  Jhelam;  the  Sind  Sagar  Doab,  or  country  between  the  Jhelam  and  the  Indus; 
the  Derajat,  or  trans-Indus  territory,  between  the  Indus  and  the  foot  of  the  Suleman  range; 
the  Sirhind  table-land  between  the  Sutlej  and  the  Jumna — the  cis-Sutlej  districts;  and  the 
"Himalayan  valleys  of  Kangra,  Kulu,  Lahaul,  and  Spiti,  and  the  valleys  of  the  Hazara 
frontier  towards  the  Hindu  Kush.  The  general  slope  of  the  country  is  from  the  snow-clad 
mountains  bounding  it  on  the  north  and  east  by  a  slight  southwestward  declivity  towards  the 
arid  sandy  plateau  of  Rajputana  and  Sind  on  the  south  and  southwest.  All  its  rivers,  except 
the  jTimna,  bounding  it  on  the  east,  follow  the  general  slope  of  the  land,  and,  joining  the  Indus 
'low  down  its  course,  empty  into  the  Indian  Ocean  by  the  outlet  of  that  river.  The  great 
alluvial  plain  of  the  Punjab  depends  for  its  physical  features  entirely  upon  the  action  of  the 
rivers  by  which  it  is  thus  traversed.  Naturally  the  plain  belongs  to  the  same  wide  and  level 
table-land  as  the  deserts  of  Rajputana  and  Sind,  and  would,  owing  to  the  scanty  precarious 
rain-fall  of  Northern  India,  present  a  similar  arid  and  barren  surface  as  those  southern  tracts 
were  it  not  for  the  fertilizing  influence  of  its  great  rivers.  On  the  plain,  after  leaving  the 
hills,  the  rivers  flow  each  in  a  constantly  changing  central  channel,  occupying  the  middle 
or  one  side  of  a  broader  valley,  whose  limits  are  marked  by  high  banks  of  clay,  which  bound 
the  level  plateau  above.  The  river  valleys  themselves  are  irrigated  by  inundation,  by  per- 
•  eolation,  by  wells,  or  by  artificial  canals;  but  the  high  immediate  plain  stretches  from  stream 
Ito  stream  in  a  broad  and  undulating  expanse  of  sterile  sand  hills  and  stunted  vegetation. 
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'except  where  under  canal  or  well  irrigation.  In  these  sterile  tracts  the  well  water  is  in  many 
places  from  50  to  120  or  more  feet  below  the  surface,  esi)ecially  in  the  districts  bordering  on 
the  Rajputana  and  Sind  deserts  on  the  south.  Thus  the  cultivated  and  populated  tracts  lie 
along  the  course  of  the  several  rivers,  while  the  sterile  intermediate  tracts  are  sparsely 
peopled  and  mainly  used  as  pasture  lands.  As  a  rule,  wood  is  scarce  throughout  the  Punjab, 
except  upon  the  hills  and  about  the  towns  and  villages.  In  the  cis-Sutlej  districts  there  are 
extensive  mango  groves,  and  in  the  Derajat  large  areas  are  covered  with  date  palms.  On 
the  sterile  tracts  between  the  rivers  the  surface  is  generally  covered  with  jungle  scrub, 
principally  composed  of  mimosa  and  zizyphus  and  coarse  grasses.  The  climate  of  the  plain 
coimtry  is  noted  for  its  dryness  and  heat.  At  the  foot  of  the  hills  the  rain-fall  is  compara- 
tively high,  but  it  diminishes  towards  the  northwest  of  the  province  and  on  the  plain  in 
proportion  with  the  distance  from  the  hills,  the  southern  districts  on  the  borders  of  the 
Rajputana  and  Sind  deserts  being  almost  rainless.  (Hunter's  Imperial  Gazetteer.) 
S.  Mis.  92  25 
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ILLUSTRATION  No.  11. 

Map  of  Kidderpore  and  Alipore,  a  suburb  of  Calcutta,  a  reduction  from  the  latest  otficial  map  published  by-- 
that  city. 

This  map  shows  the  relative  area  of  the  water-tanks  and  surrounding  ground,  the  location  and  area  of  the  - 
water-tanks  being  represented  in  black. 

This  map  is  a  fair  example  of  the  prevalence  and  extent,  relative  to  the  surrounding  land,  of  the  water-tanks 
throughout  Calcutta,  and  it  may  be  also  be  taken  as  a  fair  representation  of  the  relative  number  and  area  of  sim- 
ilar water-tanks  so  universally  scattered  through  the  towns  and  villages  of  the  presidency  of  Bengal,  and  in  fact 
in  many  of  the  other  provinces  of  Hindoostan.  These  tanks,  as  a  rule,  serve  the  native  population  for  drinking 
water,  for  the  washing  of  clothes,  for  bathing,  for  domestic  and  culinary  purposes,  and  in  fact  all  others  for  wliicli]. 
water  is  commonly  used. 
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ILLUSTRATION  No.  12. 

An  accurate  copy  obtained  from  the  corporation  of  Calcutta  of  an  official  plan  of  Gougoulee-bustee,  a  small 
section  in  one  of  the  wards  of  Calcutta. 

This  plan  shows  the  number,  locality,  and  relations  of  the  private  water-wells  and  privies  in  the  huts  compris- 
ing this  bustee.    The  circles  representing  the  wells  and  the  square  blocks  marked  "  P"  representing  the  privies. 


s 
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ILLUSTRATIONS  NOS.  13,  14, 

Reproductions  of  photographs  occurring  in  the  official  report  of  Dr.  Simpson,  the  health  officer  of  Calcutta, 
for  the  year  1886,  illustrative  of  the  misei'able  drainage  and  the  dangerous  relation  of  that  to  private  wells  existing 
throughout  tlie  native  portion  of  the  city  of  Calcutta,  and  which  may  be  said  also  to  be  common  in  nearly  every 
town  and  city  in  Hindoostan. 

Numbers  13  and  14  show  the  same  compound  or  interior  court  within  a  native  dwelling,  but  from  different 
points  of  view. 


DESCRIPTION  OF  DETAILS  IN  Nos.  13  AND  14. 
1.  Entrance  to  privy. 

:2.  Drain  covered  with  tiles  leading  from  pri^^. 

3.  Continuation  of  drain  No.  2. 

4.  A  second  drain  covered  with  tiles,  leading  to  gnxUy-pit  (sink). 

5.  Surface  grating,  taking  off  water  from  compound  into  gully-pit. 

6.  Gully -pit,  close  to  well,  and  into  which  the  several  drains  discharge,  and  which  is  connected  with  bustee 
'  under-groimd  drainage. 

7.  Well,  surrounded  by  broken  drains. 


Illustration  No.  1 3. 


Illustration  No.  14. 
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SKCTION  2. 

DEMOaRAPHY,  DEAINAGE,  WATER  SUPPLY,  MILK  CONTAMINATION,  CHOLERA,  ETC. 

DIFFICULTIES  OF  VILLAGE  SANITATION.  ■ 
HOUSEHOLD  OFFAL. 

Being  a  native  of  tlie  country  the  opinions  of  Dr.  Ghose,  of  Rungpore,  on  the  difficulties 
that  stand  in  the  way  of  village  sanitation,  possess  some  value.  He  says  no  sanitary  rule  is 
infringed  more  in  India  than  that  relating  to  conservancy.  The  Hindoo  idea  of  cleanliness, 
dwindling  into  a  superstition,  regards  the  human  excreta  as  something  unholy  and  unfit  to 
be  touched  except  by  a  certain  caste,  the  mehters.  The  people  have  therefore  become  per- 
fectly helpless  as  regards  the  removal  and  proper  disposal  of  their  own  excrement,  and  their 
habit  of  living  together  in  large  family-houses  intensifies  the  evil.  All  the  members  of  the 
household  void  their  excrement  in  one  place,  and  they  would  much  rather  breathe  the  effluvia 
from  the  decomposing  mass  than  remove  it  themselves.  In  most  places  in  Bengal  the  mehters, 
as  a  class,  are  independent  and,  taking  advantage  of  the  fewness  of  their  number,  set  their 
own  price  on  their  services.  The  result  is  the  people  either  resort  to  well  privies  or  have  the 
soil  removed  at  long  intervals,  and,  even  when  they  do  remove  it,  it  is  taken  and  thrown  away 
behind  a  bush  or  in  some  low  place  in  the  midst  of  the  jungle.  Here  it  decomposes  with  vege- 
table matter,  and,  besides  tainting  the  atmosphere,  is  washed  during  heavy  rain,  with  all  the 
vegetable  and  animal  germs  bred  in  it,  into  sources  of  drinking  water.  Thus  what  was  unholy 
and  unfit  to  touch  indirectly  enters,  in  a  more  pernicious  form,  into  the  lungs  and  stomach. 
The  uneducated  mind  can  not  see  the  evil.  Youths  who  will  recite  Shakespeare  and  Milton 
and  quote  Bentham  and  John  Stuart  Mill,  are  ignorant  of  the  first  principles  of  their  exist- 
ence, viz,  that  pure  air  and  pure  water  are  essential  to  the  maintenance  of  life.  Religious  and 
social  reformers  can  be  found  by  the  thousand  who  will  propound  and  solve  ethical  problems 
and  yet  not  see  what  questions  of  morality  are  involved  in  the  infringement  of  the  laws  of 
hygiene.  The  education,  therefore,  of  the  people  in  the  principles  and  practice  of  sanitation 
is  the  first  remedy  for  the  evil,  and  unless  such  education  precedes  the  enactment  of  laws  for 
the  maintenance  of  public  health,  those  who  are  intrusted  with  the  administration  of  those 
laws  will  find  it  imjjossible  to  administer  them.  The  opposition  one  meets  with  and  the  un- 
popularity one  has  to  be  prepared  for  when  carrying  out  any  sanitary  scheme,  is  so  great  that 
even  the  most  strong-minded  man  is  thwarted  in  his  efforts.  The  next  difficulty  in  the  carry- 
ing out  of  sanitary  reforms  is  the  expense  that  it  entails  as  a  rule.  Much  can  no  doubt  be 
done  by  judiciously  extending  one  measure  over  a  number  of  years,  but  the  frequent  change 
in  the  j)ersonnel  of  the  municipal  authorities  does  not  allow  of  such  a  course.  One  officer 
plans  a  certain  improvement  and  leaves  it  partially  executed.  His  successor,  not  seeing  the 
importance  of  it,  neglects  to  finish  it,  and  the  money  already  spent  is  wasted.  (From  Section 
IX.  Sanitary  Works,  Annual  Report  of  the  Sanitary  Commission  for  Bengal,  1879.) 

BITSTEES. 

A  bustee  or  native  village  generally  consists  of  a  mass  of  huts  constructed  without  any 
plan  or  arrangement,  without  roads,  without  drains,  ill-ventilated,  and  never  cleaned.  Most 
of  the  villages  and  towns  are  the  abodes  of  misery,  vice,  and  filth,  and  the  nurseries  of  sickness 
and  disease.  In  these  bustees  abound  green  and  slimy  stagnant  ponds,  full  of  putrid  vegeta- 
ble and  animal  matter  in  a  state  of  decomposition,  whose  bubbling  surfaces  exhale,  under  a 
tropical  sun,  noxious  gases,  poisoning  the  atmosphere  and  spreading  around  disease  and  death. 

These  ponds  supply  the  natives  with  water  for  domestic  purposes,  and  are  also  the  recep- 
tacles of  their  filth.  The  arteries  which  feed  these  tanks  are  tlie  drains  that  ramify  over  the 
village,  and  carry  out  the  sewage  of  the  huts  into  them.  Their  position  is  marked  by  a  devel- 
opment of  rank  vegetation. 
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The  entrances  to  these  villages  are  many,  but  not  easily  aiscoverable,  whilst  the  paths  are 
so  narrow  and  tortuous  that  it  is  difficult  for  a  stranger  to  find  his  way  through  them.  The 
huts  are  huddled  together  in  masses,  and  pushed  to  the  very  edge  of  the  ponds,  their  project- 
ing eaves  of  ten  meeting  together,  whilst  the  intervening  spaces,  impervious  to  the  rays  of 
the  sun,  are  converted  into  necessaries,  and  iised  by  both  sexes  in  common.  In  these  huts  often 
live  entire  families,  the  members  of  a  hut  all  occupying  the  single  apartment  of  which  it  is 
not  unfrequntly  composed,  and  in  which  they  cook,  eat,  and  sleep  together,  the  wet  and 
spongy  floor,  with  a  mat  spread  on  it,  serving  as  a  bed  for  the  whole. 

The  distinction  of  caste  extends  to  these  villages,  but  it  assumes  in  these  ]3laces  a  new 
form,  by  the  fact  that  some  portions  of  them,  called  parralis,  are  inhabited  by  people  of  one' 
occupation  or  trade,  whose  habits  of  living  give  a  distinctive  feature  to  each  parrah,  and  mod- 
ify its  general  appearance.  Amongst  the  Hindoos,  the  worst  and  filthiest  bust ees  are  those 
occu^Died  by  Gowallahs  (or  dairymen),  Coloos,  Chumars,  or  Moochees.  Amongst  Mohamedans, 
the  worst  and  filthiest  villages  are  those  occupied  by  Garrywans  and  Khallasees.  In  bustees 
occupied  by  dairymen,  in  addition  to  the  usual  filthy  tank,  the  water  of  which  is  used  by  them 
to  dilute  the  milk  sold  for  public  consumption,  there  are  pools  of  liquid  filth  covering  a  large 
surface  ;  the  area  of  one  of  them  I  ascertain  by  actual  measurement  to  be  over  150,000  square 
feet. 

None  of  these  villages  possess  a  single  road  or  thoroughfare  properly  so  called,  through 
which  a  conservancy  cart  or  even  a  wheelbarrow  can  pass  in  order  to  remove  the  filth. 
This  filth  is  laid  at  the  door  of  every  hut,  or  thrown  into  a  neighboring  cess-pool.  Not  a  single 
hut  in  the  villages  is  properly  built.  The  dAvellings  are  badly  constructed,  crowded  together 
without  regard  to  ventilation  or  the  means  of  being  kept  clean.  The  principal  defects  are  due, 
not  only  to  ignorance  and  utter  disregard  of  all  sanitary  considerations  by  the  ryots,  but  also  to 
the  apathy  and  negligence  of  the  proprietors,  who  care  very  little  about  the  welfare  of  their 
tenants  provided  that  their  rents  are  paid  regulary. 

In  this  description  we  have  a  faithful  picture  of  the  localities  cholera  delights  in.  Nor  must 
we  overlook  the  fact  that  it  is  the  practice  of  the  natives,  rich  and  poor,  to  defecate  upon  the 
soil  around  their  dwellings.  Further,  I  may  observe  that  I  have  never  seen  such  a  thing  as  a 
pump  for  domestic  purposes  in  use  in  India  ;  all  the  drinking  water  is  drawn  from  large  ponds 
or  tanks,  sometimes  from  open  wells,  being  carried  from  thence  to  the  vessels  from  which  we 
drink,  in  leathern  bag^— the  skins  of  sheep — having  a  hole  in  them  once  occupied  by  the  neck  of 
the  animal ;  these  bags  can  never  be  properly  cleaned  out,  and  they  are  often  in  constant  use 
for  several  years.  Now,  considering  the  jDractice  of  the  natives  above  referred  to,  and  the  con- 
stant heavy  down-pour  of  rain  we  experience  from  time  to  time  in  India,  it  is  easy  to  imagine' 
how  frequently  the  tanks  and  rivers  containing  the  supply  of  drinking  water  must  receive  the 
surface  drainage  of  the  surrounding  localities,  and  become  contaminated  with  all  manner  of 
organic  impurities. 

Drainage. — Generally  speaking,  there  is  no  regular  system  of  drainage.  The  drains,, 
wherever  they  exist,  are  mostly  ditches  in  the  sides  of  the  streets  for  the  escape  of  storm' 
water.  Cess-pools  are  common,  and  the  drainage  of  houses  empty  into  these  or  is  allowed  to 
flow  into  the  back  yards,  to  be  absorbed  into  the  soil. 

Conservancy. — The  same  system  would  appear  to  be  adopted  in  almost  every  circle. 
Small  scavengei-ing  establishments  are  employed  in  some  of  the  smaller  towns  and  large 
villages  near  and  around  the  divisional  headquarters,  who  clean  the  streets  and  collect  the 
sweepings,  which  are  either  buried  or  burned  or  periodically  sold  by  auction  as  manure  to 
the  ryots.  During  the  year  under  review,  out  of  a  total  of  47,242  towns  and  villages  only  639, 
tvere  so  conserved.  This  is  but  a  very  small  proportion,  and  even  in  some  of  these  the  estab- 
lishment employed  is  so  small  that  the  proper  conservation  of  the  villages  can  not  be  well 
attended  to. 

In  some  circles  a  larger  number  of  towns  and  villages  enjoy  the  luxury  of  a  con- 
servancy establishment  than  in  others.  Thus,  in  the  Coimbatore  district,  74  out  of  a  total  of 
1,575  villages  are  so  favored ;  in  the  Guntur  Circle,  50  out  of  874;  in  the  Tinnevelly  Circle, 
46  out  of  1,339,  and  in  each  of  the  Tanjore  and  Madanapalli  Circles,  43  out  of  2,091  and  479 
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villages,  respectively  ;  while  in  Canara  only  2  villages  out  of  a  total  of  1,.290  are  conserved  ;  in- 
Malabar  only  6  out  of  432 ;  in  Penukondali  only  7  out  of  583  ;  in  Bellary  and  Vellore  only  9  in 
each  out  of  1,266  and  1,350,  respectively ;  and  in  Chicacole  and  Hosur  only  10  in  each  out  of 
2,192  and  2,294  villages.    In  the  IS  other  circles  the  numbers  are  between  10  and  35  out  of  an 
average  of  1,702  villages  and  towns. 

The  towns  and  villages  in  which  no  such  establishments  exist,  and  which  are  so  very 
numerous,  are  left  to  take  care  of  themselves  at  the  mercy  of  the  rural  population.  These- 
people  can  not  be  made  to  understand  what  filth  and  dirt  mean,  and  are  so  ignorant  of  the- 
rudiments  of  sanitation  that  they  violate  its  fundamental  law  every  day  of  their  lives  by  pollut- 
ing the  water  supply  in  every  possible  manner,  by  defiling  village  sites,  waste  lands,  corners  of 
by-lanes  and  streets,  and  tank-banks  with  human  excrement,  and  by  accumulating  heaps  of 
manure  and  other  offensive  and  noxious  matters  injurious  to  public  health  in  and  around  their- 
dwellings.  No  wonder  that  the  inspection  notes  of  the  towns  and  villages  in  the  Presidency 
are,  as  a  rule,  but  a  constantly  recurring  complaint  of  bad  conservancy  and  utter  neglect  of 
the  simplest  rules  of  sanitation. — (From  Annual  Report  of  Commissioner  for  Madras,  1881.) 

CONSERVANCY  IN  CALCUTTA. 

Scaveiigering  and  removal  of  refuse. — The  allotted  establishment  of  carts,  coolies,  etc.,  is- 
counted  every  day  by  the  overseers  at  their  respective  muster  grounds  and  distributed  to  the- 
work,  which  commences  at  earliest  dawn.  The  refuse  having  been  deposited  on  the  streets  l^y 
the  occupants  of  houses,  is  removed  in  municipal  carts  to  tanks  that  may  be  in  course  of  filling, 
or  to  the  nearest  platform  on  the  municipal  railway.  The  small  or  single  "  carts,  each  drawn 
by  a  single  pony  or  bullock,  are  filled  by  their  drivers,  the  large  or  "  double"  carts,  drawn  by 
a  pair  of  buffaloes  or  bullocks,  have  additional  coolies  allowed  for  this  purpose.  There  are 
six  platforms  situated  at  convenient  points  along  the  line  of  railway,  where  the  carts  tij)  their 
loads  into  wagons.  These  wagons  are  made  up  into  trains  and  hauled  away  by  locomotive  en- 
gines to  the  Salt  Water  Lakes  for  final  disposal  of  their  contents.  Notwithstanding  a  vigilant 
outlook,  constant  trouble  has  been  experienced  throi;gh  cart  drivers  illicitly  working  on  their 
own  accoimt  by  fetching  canal  earth  into  town. 

The  rule  limiting  depositing  of  house  refuse  on  streets  to  the  hours  between  midnight 
and  5  a.  m.  applied  as  a  tentative  measure  to  Chowringhee  road  and  Park  street,  in  conse- 
quence of  complaints  made  by  certain  of  the  Euro]Dean  public  of  refuse  lying  in  the  street  to 
an  inconvenient  hour  of  the  day,  in  the  previous  year  having  been  found  to  work  well,  it  was 
decided  by  the  commissioners  to  extend  its  operation  ;  and  at  about  the  middle  of  the  year 
under  report  all  the  thoroughfares  in  wards  15,  16,  and  17  and  the  j)rincipal  thoroughfares  in 
wards  13  and  14  were  brought  under  its  operation  with  good  effect.  Thus  in  the  southern- 
division  of  tlie  town,  in  most  of  its  thoroughfares,  refuse  is  now  found  ready  for  removal  at  a 
very  early  hour  in  the  morning,  and  when  it  is  once  removed  the  streets  are  free  from  the 
nuisance  for  the  remainder  of  the  day  and  until  midnight.  In  the  northern  division,  the- 
native  part  of  the  town,  however,  it  is  still  to  be  lamented  that  refuse  is  thrown  out  at  all 
hours  of  the  day  and  night,  and  as  a  consequence  it  is  the  normal  thing  to  find  streets  littered 
almost  immediately  after  they  have  been  cleaned,  and  to  see  refuse  everywhere  at  any  hour  of 
the  twenty-four.  This  is  rapidly  becoming  too  distasteful  a  state  of  things  to  the  native  popu- 
lation, if  one  may  judge  by  the  frequent  complaints  received,  for  it  to  be  of  much  longer  con- 
tinuance. 

The  efforts  of  the  department  to  clean  the  streets  in  an  efficient  manner,  and  to  remove 
the  sweepings  and  house  refuse  exi)editiously ,  ol:)tained  the  best  results  consistent  with  the  means- 
at  its  disposal.  Operations  were  in  many  streets  continued  to  a  later  hour  of  the  day  than 
sanitarians  might  think  consistent  with  healthy  surroundings,  particularly  in  the  business  and 
crowded  parts  of  the  native  portion  of  the  town. 

A  small  establishment  of  coolies  has  been  provided  for  the  prom]3t  removal  of  horse 
droppings  in  the  more  important  of  the  main  thoroughfares,  and  so  far  this  item  of  work  was- 
fairly  performed,  but  a  miich  larger  establishment  may  be  necessary  in  order  to  arrive  at  de- 
sirable improvement. 
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The  daily  average  number  of  carts  at  work  during  the  year,  exclusive  of  the  extra 
establishment  mentioned,  was  below  what  should  have  been  received,  principally  in  conse- 
quence of  insufficient  provision  to  meet  the  percentage  of  cattle  always  sick,  laid  in  hospital, 
or  unavailable  for  want  of  training,  and  particularly  owing  to  the  operation  of  the  Gowk- 
hannahs  ending  in  a  result  below  the  budget  sanction. 

Cleansing  and  maintenance  of  setvers. — The  sewers  have  been  regularly  and  system- 
atically examined,  and  all  deposits  found  therein  and  in  their  adjuncts  has  been  removed  by 
the  establishment  of  dhangars  specially  appointed  for  such  work,  the  general  system  being  to 
commence  with  larger  and  lower-lying  sewers  and  work  upwards  series  by  series. 

The  deposit,  which  is  road  detritus,  on  removal  by  the  dhangurs  is  immediately  taken 
away  in  hired  box-carts  and  utilized  for  filling  up  low  ground  and  mixed  with  ordinary  earth 
for  forming  a  top-dressing  to  filled-up  tanks. 

Flush  ing  of  seivers. — The  penstocks  at  the  river  inlets  of  the  five  main  receiving  sewers 
were  raised  whenever  the  tide-table  promised  a  useful  height  of  water,  and  even  oftener.  The 
lighter  flushes  were  of  little  use  except  to  assist  the  dhangurs  somewhat  in  the  loosening 
and  removal  of  the  deposit.  Even  the  heavier  flushes  removed  only  the  finer  and  lighter  par- 
ticles of  the  deposit,  the  coarser  grit  being  moved  but  for  a  short  distance,  when  it  again 
deposited  and  had  to  be  removed  by  manual  labor. 

The  pipe  sewers  were  regularly  flushed  in  turn.  The  water  used  was  obtained  from 
adjacent  tanks  and  wells  constructed  for  the  purpose  by  means  of  portable  hand-pumps,  and 
the  unfiltered  as  well  as  the  filtered  water-supply  was  continued  on  until  the  hot  months  set  in, 
vhen  the  use  of  filtered  water  was  discontinu.ed. 

STOEM  WATER  DRAINAGE  W^GRKS  IN  CALCUTTA. 

The  design  of  these  works,  as  is  well  known  to  the  commissioners,  is  for  the  purpose 
■of  intercepting  the  storm  waters  of  Calcutta  from  discharging  into  the  Circular  Canal  and 
■carrying  them  to  a  point  in  the  direction  of  the  natural  outfall,  5^  miles  east  of  the  Hooghly 
River.    The  works  are  confined  to  four  principal  groups,  viz  : 

(1)  The  intercepting  setver. — A  cylindrical  structure  9,585  feet  long,  and  from  7  to  lO^  feet 
internal  diameter,  extending  from  Halsee  Bagan  to  Palmer's  Bridge.  This  server  in  its  course 
picks  up  the  lower  ends  of  the  old  storm  outfall  sewers  in  Halsee  Bagan,  Manicktollah,  and 
Moonshee  Bagan,  and  also  of  the  new  sewer  1,318  feet  long  and  4  feet  diameter  in  Gas  street. 
"This  work  has  four  sluices  in  connection  with  the  Circular  Canal  for  flushing  purposes. 

(3)  The  junction  setver  at  Palmer's  Bridge. — Beginning  fi^om  its  west  or  up-stream  end, 
this  work  consists  (a)  of  two  segmental  arched  culverts,  each  of  20  feet  span,  with  a  dividing 
wall  between  them,  connected  with  the  general  sump  of  the  Calcutta  sewerage  and  with  the 
intercepting  sewer  ;  (6)  of  a  junction  chamber  of  the  full  width  of  the  work  arched  over,  and 
which  forms  a  ventilator  and  gives  access  by  two  flights  of  steps  to  the  interior  ;  (c)  of  a  three- 
fold culvert,  each  cylindrical  barrel  of  which  is  13  feet  diameter,  with  the  usual  down-stream 
apron  and  revetments,  and  {d)  of  an  inlet-sluice  with  two  vents,  each  9  feet  high  by  6  feet 
wide,  making  a  connection  with  a  branch  of  the  Circular  Canal  for  flushing  purposes.  A  pair 
■of  large  draw-shutters  governs  the  connection  between  the  sewer  sump  and  this  work. 

(3)  The  open  cut. — This  work  is  a  cutting  3  miles  long  with  a  bottom  width  of  30  feet,  side 
slopes  li  to  1,  and  has  a  mean  depth  of  10^  feet.  It  is  crossed  by  two  accommodation  bridges, 
and  four  foot  bridges,  and  is  provided  with  masonry  inlets  for  drainage  of  the  locality  it 
traverses.  This  work  connects  the  junction  sewer  at  Palmer's  Bridge  with — 

(4)  Makalputta  Sluice. — This  work  is  the  outfall  of  the  series.  It  has  four  openings,  each 
10  feet  wide,  provided  with  iron  self-acting  gates  arranged  in  the  manner  of  lock-gates  point- 
ing outwards  to  the  tidal  creek  beyond. 

With  the  exception  of  the  bottoming  out  of  about  3,000  feet  in  length  of  somewhat 
difficult  work,  where  the  open-cut  appropriates  a  portion  of  the  Rajah  Khal,  the  whole  series 
of  works  have  been  satisfactorily  completed  by  the  contractors,  Messrs.  Mitchell  &  Co. 

Survey  of  the  suburban  area. — The  area  lying  between  the  circular  road  and  the  canal 
iiaving  become  considerably  affected  by  the  storm-water  works,  it  became  imperatively  nec- 
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essary  to  devise  for  it  a  complete  drainage  sclieme ;  and  for  this  purpose  a  careful  survey 
was  started  of  the  entire  locality.  The  area  amounts  to  2,218  biggahs,  of  which  about  1,888 
biggahs  were  completely  surveyed  and  checked  by  the  close  of  the  year,  and  the  remainder  is 
in  progress. 

Tlie  use  of  the  ivorks. — Owing  to  the  exigencies  of  the  season,  the  series  of  works  were 
first  put  into  operation  in  July,  1883,  before  the  open-cut  Avas  completely  bottomed  out 
as  before  mentioned.  Barring  this  drawback,  everything  has  worked  well,  and  answered  the 
intended  purpose.  Mr.  Thomas  Fouracres  was  the  assistant  engineer  in  charge  of  the  works 
lip  to  the  end  of  February,  1881:,  when  he  was  transferred  to  the  works  for  extension  of  the 
water  supply. 

DEATH  RATE  OF  CALCUTTA. 

On  the  factitiously  favorable  light  in  which  the  mortality  statistics  place  the  piiblic 
health  of  Calcutta  I  need  not  dwell.  It  has  been  commented  ujjon  by  former  health  officers, 
who  have  shown  that  much  of  it  is  due  to  the  fact  that  the  poi^ulation  of  Calcutta  is  largely 
an  immigrant  one,  and  for  the  most  part  at  an  age  when  the  chances  of  life  are  at  their  best. 
The  census  figures  show  that  more  than  half  the  population  are  in  the  full  vigor  of  manhood 
and  womanhood;  and  that  the  majority,  Avhen  they  become  seriously  ill,  leave  Calcutta  for 
their  homes. 

The  difference  in  rate  of  mortality  between  the  races  is  great.  The  mixed  races  have 
the  highest  death-rate,  viz,  35.2,  the  Hindoos  and  Mohammedans  come  next  on  the  list,  with 
death-rates  of  28  and  24  per  1,000  respectively,  and  lastly  the  non- Asiatics,  with  a  death-rate 
of  12.7.  Little  can  be  deduced  from  these  figures.  It  would  ai3f)ear  that  the  mixed  races, 
who  as  a  class  are  more  permanent  as  regards  residence  in  Calcutta  than  other  races,  have  the 
highest  death-rate.  Their  mortality  might  be  considered  as  a  more  accurate  estimate  of  the 
actual  death-rate  of  the  town,  but  the  i^opulation  numbers  on  which  the  statistics  are  based 
are  not  altogether  relied  on,  owing,  as  stated  in  the  census  report,  to  the  likelihood  of  many 
including  themselves  amongst  races  to  which  they  did  not  really  belong. 

It  will  be  noted  that  the  deaths  from  bowel  complaints  are  subjected  to  the  same  fluctua- 
tions as  cholera.  When  cholera  is  very  high  bowel  complaints  rise  also;  but  ordinarily  when 
cholera  is  high,  bowel  complaints  are  low,  and  when  cholera  is  low,  bowel  complaints  are 
high.  For  seven  months  in  the  year,  January,  February,  March,  May,  June,  August,  and 
September,  the  registered  deaths  from  bowel  complaints  were  more  numerous  than  those  from 
cholera.    It  seems  probable  that  cholera  is  freqiiently  registered  as  bowel  complaint. 

Comparative  mortality  in  the  toivn  of  Calcutta  and  its  suburbs,  from  1877  to  1886. 


Town. 

Suburbs. 

Years. 

Actual 

Ratio  per 

Actual 

Ratio  per 

number  of 

1 ,000  of 

number  of 

1,000  of 

deaths. 

population. 

deaths. 

population. 

1877  

13,704 

31.6 

14,025 

55.7 

1878  

16,396 

37.8 

17,459 

69.4 

1879.-  

13,044 

30.1 

13, 835 

55.0 

1880  

11,681 

26.9 

11,216 

44.6 

1881  

13, 030 

30. 3 

11,143 

44.3 

1882  

13, 177 

30.4 

10. 470 

41.6 

1883  

12, 325 

28.4 

10,429 

41.4 

1884  

13, 256 

30.5 

11,389 

45.2 

1885  

12,707 

29.3 

11,267 

44.8 

Mean  number  

13, 258 

30.6 

12, 359 

49.1 

1886  

11,447 

26.4 

10, 187 

40.5 

In  the  above  table  the  mortality  of  the  town  is  contrasted  with  that  of  the  suburbs.  In 
both  town  and  suburbs  the  death-rate  in  1886  is  the  lowest  for  the  past  ten  years.  In  the  town 
it  was  26.4;  in  the  suburbs,  40.5. 

The  cholera  mortality  in  Calcutta  exceeded  by  97  the  mean  of  the  last  ten  years.  The 
number  of  registered  deaths  amounted  to  1,741  against  1,644,  the  average  number  of  the  decade. 
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In  the  accompanying  tabular  statement,  in  which  is  given  the  monthly  deaths  from  cholera  in 
Calcutta  since  1865,  and  to  which  is  also  added  the  rain-fall  in  each  month.  It  will  be  noted 
that  the  cholera  mortality  of  1886  ranks  as  high  as  fifth  on  the  list  of  the  seventeen  years  which 
have  elapsed  since  the  introduction  of  the  water  supply. 


Statement  showing  monthly  cholera  deaths  and  rain-fall  in  inches  in  the  town  of  Calcutta  from  1865  to  1886-. 


Years. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

Deaths. 

rcam-iaii. 

Deatus. 

Xvdi  JLt '  JL    11  • 

"Rain  fall 

Deaths. 

"Rain  f'tll 

Deaths. 

'Pain  fo'l\ 

1.36 

.48 

396 

1. 86 

508 

1. 96 

■  756 

4. 38 

400 

15. 95 

131 

8.63 

162 

13. 19 

1866 

509 
67 

1. 91 

826 

1Q'^ 

lyo 

736 

1  81 

DID 

4i.  00 

HftJ=; 
ooo 

7. 02 

552 

13. 42 

.  55 

142 

-  .  o4 

343 

97 

oIO 

137 

6. 12 

108 

15. 44 

1868 

252 

.05 

.328 

.  JO 

694 

.  ID 

oyi 

5.  4r 

ODU 

174 

26. 61 

97 

11. 17 

1869 

264 

.  9 

428 

( oy 

4  59 

745 

2 

f!Q7 
yyoi 

O.  -CO 

OOO 

18. 84 

77 

14. 54 

Mean  . 

245 

.78 

424 

1.86 

689 

1.65 

634 

2.41 

477 

6 

332 

13.44 

199 

13.35 

1870  

171 
53 

.77 

259 

257 

.03 

381 

4.03 

165 

.92 

118 

16.09 

50 

10. 90 

1871   

96 

.  75 

55 

5. 41 

85 

5. 72 

29 

11. 08 

23 

25. 35 

25 

15.93. 

77 

.22 

78 

2.82 

61 

.21 

67 

1.83 

63 

1.99 

52 

9.45 

68 

.5.55 

129 

185 

217 

1.18 

159 

1.84 

149 

3.78 

95 

4.3 

55 

14.76 
8.89 

187'4  

62 

.94 

175 

3.77 

186 

1.94 

243 

1.2 

210 

1.16 

79 

6. 81 

35 

1875  

126 
90 

1.27 

69 

264 

264 

4. 18 

115 

5.24 

62 

11.83 

38 

13.9 

1876  

226 

2.93 

324 

4.36 

268 

.2 

168 

2.93 

126 

9.32 

42 

19.39. 

1877  

251 

2.9 

130 

2. 26 

174 

.75 

184 

.88 

76 

4.9 

28 

4.33 

36 

14.9 

1878  

65 

98 

•  .54 

312 

■  .77 

308 

3.18 

131 

13.11 

47 

4. 87 

39 

9.7 

1879  

73 

58 

.21 

145 

175 

318 

3.23 

223 

7.01 

56 

11.53' 

1880  

71 

.05 

114 

2.  91 

90 

.54 

71 

1.91 

47 

4. 87 

11 

14.07 

17 

13. 69 

1881  

63 
129 

72 

227 

3.45 

370 

1.97 

138 

7.4 

36 

15.12 
9. 99 

49 

13.43 

1882  

.13 

111 

3.42 

170 

.52 

3l3 

.25 

380 

6.05 

254 

54 

11.76 

1883  

204 

.07 

129 

2.09 

227 

1.52 

490 

3. 96 

393 

1.18 

1.30 

10.3 

38 

16. 16 

1884  

36 

.02 

123 

.29 

486 

.06 

847 

1.38 

283 

5. 86 

129 

11  72 

54 

11.96- 

1885  

79 

.42 

153 

2.02 

342 

1.01 

356 

.66 

147 

4.84 

70 

11.4 

131 

8. 13 

Mean  . 

105 

.42 

1.30 

1.5 

315 

1.36 

287 

2 

176 

4.91 

93 

10.74 

48 

12.53 

1886  

140 

1.28 

70 

146 

2.35 

120 

65 

7.93 

28 

11.52 

95 

15  35 

Years. 

August. 

September. 

October. 

November. 

December. 

Total. 

Deaths. 

Rain-fall. 

Deaths. 

Rain-fall. 

Deaths. 

Rain-fall 

Deaths. 

Rain-fall. 

Deaths. 

Rain-fall. 

Deaths. 

Rain-fair. 

392 

5.99 

496 

10. 25 

433 
336 

817 

452 

5,078 
6,826 
3,370 
4,186 
3,582 

61.58 

491 

11.48 

371 

15.97 

7.83 

203 

208 

65.74 

56 

18.5 

150 

13.7 

277 

8. 45 

243 

4.85 

140 

72.73 

395 

24.83 

188 

15. 69 

3.50 

1..53 

405 

352 

91.49 

52 

6.02 

40 

7. 91 

£6 

3.03 

77 

57 

62 

Mean 

277 

13.36 

349 

12.7 

270 

4. 17 

349 

.97 

241 

4,. 388 

70.71 

40 

12.93 

39 

9.01 

36 

3.93 

21 

1.66 

31 

1,558 

60.26 

41 

12.11 

69 

9.93 

85 

7.03 

137 

108 

796 

93.31 

76 

11.52 

57 

8.42 

82 

8.93 

177 

.02 

244 

.09 

1,103 

51.05 

27 

10.23 

22 

5.82 

20 

2.4 

23 

.14 

24 

.82 

1,105 

45. 27 

32 

10.19 

17 

13.67 

23 

13.71 

60 

.13 

124 

1,245 

61.48 

31 

12.64 

50 

7.41 

145 

3.42 

353 

167 

1,674 
1,851 
1,418 
l,a38 

59.89 

32 

24. 85 

31 

10.26 
8.98 

41 

5.8 

359 
85 

.19 

244 

80.23 

77 

16.47 

119 

162 

2.4 

106 

2.19 

60.96 

.57 

11.75 

45 

10. 92 

34 

2.07 

84 

1.13 

118 

.51 

58.55 

21 

12.43 

19 

7 

17 

1.71 

21 

60 

.41 

1,186 
805 

43.52 

22 

13, 26 

18 

12.96 

55 

5.03 

170 

.02 

119 

.15 

69.46 

1881  

59 

19.61 

80 
38 

6.75 

100 

1.5 

232 

267 

.36 

1,693 

69.58 

52 

10.87 

10.5 

91 

11.08 

233 

1.61 

411 

3,340 
3,037 
2,273 
1,603 

66. 18 

1883  

.  38 

8.15 

38 

6.96 

162 

.  75 

103 

85 

2.54 

53.58 

1881  

29 

10.97 

44 

16.63 

49 

3.71 

114 

.01 

78 

63. 61 

18R.';  .    

57 

26.5 

31 

5. 51 

34 

5,29 

105 

.06 

198 

.89 

66.72 

Mean 

43 

14.03 

44 

9.42 

71 

4.92 

135 

.31 

149 

.49 

1,495 

63.6 

55 

8.93 

80 

13. 93 

2a3 

3, 91 

369 

290 

1,741 

65.2 
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The  first  six  months  of  1886  were  not  marked  by  any  great  prevalence  of  cholera,  and  the 
number  of  deaths  which  occurred  in  March  and  April  were  rather  fewer  than  usual;  but  in 
October,  November,  and  December  an  outburst  severer  than  that  recorded  for  the  same  months 
during  the  past  eighteen  years  occurred. 

The  Hindoos  and  Mahomedans  have  most  of  the  cholera  divided  between  them.  The 
Hindoos  contribute  70  per  cent,  of  the  deaths,  the  Mahomedans  20  per  cent.,  and  the  remaining 
races,  Europeans,  Jews,  Eurasians,  etc. ,  aboixt  4  per  cent.  The  difference  in  i^opulation  of  the 
different  races  in  Calcutta  will  hardly  account  for  the  liability  of  each  ;  but  the  explanation  is 
rather  to  be  sought  in  the  customs  of  the  people,  the  manner  of  preparing  their  food,  and  the 
insanitary  condition  of  their  dwellings. 

The  incidence  on  European  sailors  visiting  this  port,  and  who,  when  on  shore,  frequent 
many  of  the  worst  parts  of  the  native  quarters  of  the  town,  breathing  its  foul  air  and  partak- 
ing of  drinks  diluted  not  always  with  hydrant  water,  is  seen  by  the  following  table  to  be  very 
heavy. 

Cholera  deaths  amongst  European  seamen  in  port. 


Years. 

Average 
European 
population 

in  port. 

Deaths 
from 
cholera. 

Death 
rate 
per  1,000. 

1879 

1,000 

25 

25 

1880 

1,400 

14 

10 

1881 

1,350 

33 

■84.4 

1883 

1,793 

37 

19.8 

1884 

1,684 

36 

21.3 

1885 

1,693 

7 

4.1 

1886 

2,326 

26 

11.1 

The  cholera  mortality  is  seen  to  be  thickest  along  the  riparian  districts  of  the  town 
and  also' in  the  central  portion  of  the  town  on  the  east  side  of  Machooa  Bazar  street,  a  street 
continuous  with  the  Hooghly  Bridge.  In  fact,  if  this  club-shaped  portion  of  the  town  were  ex- 
cluded {i.  e.,  the  northern  riparian  district  being  the  handle,  the  southern  riparian  district  and 
Machooa  Bazar  street  being  the  head  of  the  club),  although  it  is  a  small  part  of  the  town,  yet 
the  majority  of  the  cholera  deaths  would  also  be  excluded. 

The  deaths  are  densest  in  the  most  crowded  and  most  filthy  localities  of  the  town.  In  that 
part  of  the  town  where  the  cholera  gains  its  greatest  intensity,  viz,  near  Machooa  Bazar 
street  and  Cotton  street,  there  the  streets  are  narrow,  the  houses  are  crowded  together,  with 
but  narrow  and  zigzag  passages  between  them,  by  which  access  is  obtained  to  each  ;  the  huts 
and  houses  are  planted  pell-mell,  with  no  relation  to  order  or  convenience  of  access,  both  the 
huts  and  houses  teeming  with  human  beings.  Filth  inside  the  houses  and  huts,  seething  filth 
outside,  gully-pits  leading  to  drains  choked,  sewer-gas  of  the  most  offensive  kind  pervading 
the  whole  atmosphere,  is  the  normal  condition.  Nothing  short  of  a  wide  street,  at  least  90 
feet  wide,  through  this  frightful  locality,  sweeping  away  the  existing  dens  and  then  rebuild- 
ing with  some  attention  to  order  and  regularity,  will  be  of  any  effect. 

FILTHY  BUSTEES  AND  CHOLERA. 

In  relation  to  the  condition  of  the  bustees,  the  following  remai'ks  are  extracted  from  my 
quarterly  report : 

With  few  exceptions  the  huts  and  their  surroundings  are  kept  in  a  most  filthy  condition. 
The  compartments,  into  which  a  hut  is  divided  for  separate  families  and  individuals,  are  kept 
clean  internally,  but  the  central  court  or  compound  is  almost  invariably  a  receptacle  for 
refuse  ;  filth  of  every  description  is  to  be  found  there.  There  are  certainly  exceptions  where 
the  inmates  keep  their  huts  clean,  but  the  good  effect  of  individual  effort  is  lost  in  the  over- 
whelming result  of  their  neighbors'  filth.  The  air  of  these  localities  is  entirely  polluted.  To 
obtain  a  proper  removal  of  filth  and  a  moderate  degree  of  cleanliness,  the  compounds  and  sur- 
roundings of  all  huts  must  be  subjected  to  a  systematic  and  regular  inspection. 
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The  overcrowding  of  huts  is  anotlier  element  that  contributes  to  the  unhealthiness  of  the 
hustees  and  favors  the  ravages  of  cholera.  On  a  vacant  piece  of  land  a  hut  here  and  a  hut 
there  has  been  erected,  with  practically  no  restrictions,  as  long  as  it  was  3  or  3  feet  from  its 
neighbors  and  in  a  line  with  one  of  them.  Gradually  the  whole  of  the  vacant  land  has  in  this 
manner  become  closely  packed  with  huts,  having  only  a  few  narrow,  crooked,  and  winding 
passages  as  means  of  ingress  and  egress  for  the  inhabitants.  It  is  impossible  for  fresh  air, 
which  would  purify  and  bring  health  to  these  places,  to  gain  access,  and  it  is  equally  impossi- 
ble for  the  scavengers'  cart  to  gain  admittance.  Two  of  the  most  important  factors  in  the 
health  of  a  locality,  efficient  ventilation  and  scavenging,  are  wanting,  and  two  of  the  most 
potent  factors  favorable  to  cholera  are  present,  viz,  stagnant  air  and  filth.  The  improvement 
of  the  old  bustees  is  a  work  of  the  highest  importance,  but  hand  in  hand  with  it  the  starting 
up  of  new  bustees  or  huts  require  to  be  brought  under  proper  control ;  otherwise  the  commis- 
sioners will  find  that  the  work  of  improvement  will  be  abortive.  If  this  evil  is  to  be  avoided, 
a  minimum  kith  for  the  roads  in  front  and  back  of  single  line  of  huts  should  be  stated  in  the 
proposed  amended  municipal  act.  Good  building  regulations  are  urgently  required,  nor 
should  the  regulations  be  framed  for  huts  only,  but  also  for  brick-built  houses,  many  of  which, 
especially  in  the  northern  part  of  the  town,  are  taking  the  place  of  huts,  and  will  eventually 
lead  to  greater  difficulties  in  the  way  of  improvement  than  those  now  caused  by  huts. 

The  ill  effects  of  the  overcrowding  of  the  people  in  the  huts  would  be  necessarily  lessened 
by  having  in  the  building  regulations  of  j  the  municipal  act  a  stated  minimum  height  for  the 
compartments  of  hids.  To  enter  many  at  present  one  has  to  stoop,  the  height  being  some- 
times not  more  than  5  feet,  sometimes  less.  A  minimum  regulation  height  with  good  roads 
for  ventilation  and  scavenging  would  probably  be  all  that  could  be  done  in  the  meanwhile. 
Later  on  the  commissioners  may  see  their  way  to  having  regulations  framed  restricting  the 
number  of  occupants  residing  in  the  extremely  overcrowded  huts  in  the  northern  portion  of 
the  town. 

This  is  a  good  example  of  the  manner  in  which  cholera  will  confine  itself  during  an 
outbreak  to  a  special  locality,  and  leave  untouched  surroundings  in  a  similarly  unsanitary 
condition.  So  far  as  inquiry  elicited,  the  explanation  here  seemed  to  be  that  the  tanks  I,  VII, 
and  XI  were  successively  contaminated  with  cholora  poison,  and  those  who  used  the  water 
were  attacked.  Then  tank  VI,  after  a  time,  became  similarly  contaminated,  and  an  outbreak 
amongst  the  inhabitants  surrounding  its  banks  took  place.  There  were  peculiar  facilities 
for  the  four  tanks  in  question  becoming  contaminated  on  one  of  them  being  polluted, 
as  the  inhabitants  of  this  quarter  were  mostly  of  the  same  caste,  and  there  was  a  good  deal  of 
visiting  and  remaining  with  friends  who  had  taken  ill,  and  partaking  of  the  same  food  and 
bathing  in  the  same  tank.  I  will  not  say  that  the  water  was  to  blame  for  all  the  cases.  In  a 
few  instances  the  explosions  were  very  intense  in  badly  ventilated  huts  in  which  a  cholera  case 
had  previously  occurred. 

Similar  cases  could  be  mentioned  in  which  the  localized  influence  of  the  tanks,  public 
and  private,  is  remarkably  evident.  In  the  southern  part  of  the  town,  in  Bamun  Bustee, 
there  was  a  localized  outbreak  around  the  only  tank  in  the  bustee,  and  apparently  traceable 
to  a  cholera  case  brought  to  a  hut  on  the  edge  of  the  tank;  other  instances  occurred  in  houses 
with  private  tanks. 

The  tanks  themselves  do  not  appear  to  be  dangerous  if  they  could  be  properly  conserved, 
but  the  customs  and  habits  of  the  people  are  such  that  the  water  may  have  added  to  it  at  any 
time,  either  directly  or  indirectly,  a  poison  which  acts  with  no  less  certainty  than  sparks  to 
gunpowder. 

There  were  many  other  cases,  however,  throughout  the  town,  and  perhaps  the  majority 
in  localities  where  there  were  few  tanks  or  none  at  all.  For  example,  the  bustee  called  No.  2, 
Bonomally  Sircar's  street,  is  situated  in  the  northeast  of  the  town,  in  CoomartoUy  and  close  to 
the  river.  There  is  only  one  tank,  but  every  hut  has  its  well.  The  previous  history  of  cholera 
in  this  bustee  is  instructive.    The  prevalence  of  the  disease  is  shown  as  follows: 

From  1876  to  1880  there  were  46  cholera  deaths,  or  an  average  of  9  per  annum. 

From  1881  to  1885  there  were  114  cholera  deaths,  or  an  average  of  22  per  annum. 
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In  1886  there  were  15  deaths. 

The  second  period  of  five  years  was  thus  distinguished  by  an  increase  of  148  per  cent.,  or 
nearly  two  and  a  half  times  the  mortality  of  the  first  period. 

This  bustee  has  not  a  very  large  population,  and  there  have  been  no  great  changes  in 
either  the  class  or  population  or  numbers  during  the  11  years  under  consideration.  It  is  ap- 
parent, however,  that'the  inhabitants  are  more  subjected  and  prone  to  cholera  within  the  last 
six  years  than  formerly.  In  1878  the  bustee  was  to  a  certain  extent  improved,  the  owner  hav- 
ing constructed  a  main  road  and  several  side  roads  through  the  more  crowded  parts.  At  the 
same  time  underground  drains  were  laid  down  and  connected  with  gully-pits  situated  at  the 
side  of  the  narrow  road,  also  with  other  guliy-pits  which  are  sometimes  inside  the  confined 
compounds  of  the  huts  themselves.  In  addition  to  these  changes,  a  water-supply  pipe  was 
carried  into  the  bustee  in  October,  1884,  and  a  stand-post  erected  in  the  main  road  near  the 
center  of  the  bust6e.  Notwithstanding  these  improvements,  cholera  prevailed  severely.  The 
deaths  in  the  different  years  have  been  as  follows: 


Years. 

Deaths. 

Years. 

Deaths. 

First  period : 

Second  period : 

1876  

8 

1881  

27 

1877  

14 

8 

1883  

27 
17 

1878  

1883  

1879  

5 

1884  

34 

1880  

11 

1885  

9 

Total  

46 

Total  

114 

1 

1888  

iT 

"  For  a  year  after  the  introduction  of  the  drainage  and  other  improvements,  there  Avas  a 
slight  decrease  in  the  cholera  mortality,  but  in  the  following  years  that  improvement  changed 
into  a  deterioration  worse  than  had  existed  before  any  alterations  were  made  until  in  1884, 
when  seasonal  conditions  were  favorable  to  cholera;  34  deaths  occurred  in  this  small  bustee, 
27  of  these  in  the  first  half  of  the  year.  In  one  quarter  the  cholera  death-rate  reached  nearly 
80  per  1,000  x^er  annum  of  the  population.  After  this  outburst  a  water- jjipe  was  laid  down. 
In  1885  there  were  only  9  deaths,  but  in  188(j  the  mortality  rose  to  15,  the  greatest  number 
occurring  in  the  fourth  quarter  of  the  year.  This  latter  outburst  led  me  to  inspect  the  locality. 
On  entering  the  bustee,  the  first  thing  that  struck  me  was  the  foulness  of  the  ais;  a  most  ofi^en- 
sive  sewer  odor  was  experienced;  the  atmosphere  was  thoroughly  impregnated  with  gases 
proceeding  from  the  drains  and  gully-pits.  I  had  the  underground  drains  oj^ened  and  exposed 
to  view  for  thorough  examination.  They  were  found  to  be  choked  with  filth,  emitting  fetid, 
noisome,  nauseating  efiiuvia.  Portions  of  the  drains  were  completely  blocked  up,  the  contents 
escaping  into  the  soil,  polluting  the  subsoil  and  under -ground  water,  on  which  the  numerous 
wells  in  the  village  depend  for  their  su^^ply  of  water  for  domestic  purposes. 

In  addition  to  this,  the  water  which  had  been  led  into  the  bustee  in  1884  could  not  be  said 
to  have  been  of  any  great  advantage,  for,  in  consequence  of  want  of  pressure  and  scarcity  in 
the  locality,  the  supply  was  extremely  scanty.  With  reference  to  the  scanty  supply  of  water, 
the  following  extract  from  my  report  for  the  fourth  quarter  of  1886  describes  the  water  famine, 
not  only  in  the  bustee  but  also  in  other  localities. 

SCANT  WATER  SUPPLY  AND  CHOLERA  IN  CALCUTTA. 

I  would  particularly  direct  attention  to  this  scarcity  of  water  in  the  parts  affected.  Go 
almost  where  one  may  in  the  north  part  of  the  town,  and  especially  in  the  riparian  wards, 
there  is  the  same  complaint  of  want  of  water,  and  a  very  valid  one  it  is.  It  is  a  common 
occurrence  to  see  the  people  grouped  aroiind  one  of  the  stand-posts  waiting  for  their  turn  to  fill 
their  chatties,  many  of  them  to  be  disappointed ;  for  the  water  from  the  stand-posts  often 
comes  in  mere  dribblets,  and  the  supi)ly  is  exhausted  or  turned  oif  before  half  the  peojile  are 
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^supplied.  In  Groormartolly  district,  wliere  cholera  has  been  very  severe,  I  have  myself  seen  a 
small  chattie  which  contains  about  two  gallons  take  one-quarter  hour  to  fill.  That  the  supply  of 
water  in  these  localities  or  in  particular  parts  of  those  localities  is  a  diminishing  quantity,  is 
■  evidenced  by  the  fact  that  the  taps  used  to  be  4  and  5  feet  above  the  ground  ;  gradually  they 
have  had  to  be  lowered  until  many  people  have  had  to  sink  wells  in  their  premises,  and  receive 
the  water  from  the  tap  at  the  same  level  as  the  pipe  is  laid  in  the  ground.  Scarcity  of  water 
brings  in  its  train  a  great  deal  of  sickness  apart  from  cholera.  The  districts  which  have 
:  suffered  most  from  scarcity  of  water  have  suffered  also  from  a  large  amount  of  sickness,  more 
particularly  of  a  dysenteric  character.  The  cholera  appears  to  have  been  preceded  by  a 
period  of  dysenteric  prevalence. 

This  water  famine,  as  I  shall  afterwards  show,  has  apparently  supervened  gradually  within 
the  last  few  years.  Previously,  although  hydrant  water  had  not  been  carried  into  the  bustee, 
there  was  no  water  to  be  had  in  the  streets  adjoining. 

The  bustee  before  1879  was  in  a  crowded  and  filthy  state,  with  wells  in  nearly  every 
hut,  but  with  plenty  of  pure  water  on  the  outskirts  of  the  bustee,  and  which  the  inhabitants 
resorted  to.  A  certain  amount  of  cholera  prevailed  in  the  bustee,  attributable  to  its  insani- 
tary condition  and  the  use  of  polluted  well  water.  Some  narrow  roads  were  afterward  con- 
structed, which  helped  in  a  measure  to  ventilate  the  bustee  and  purify  the  air;  then  the  under- 
ground drainage  was  extended.  This  after  comj)letion  is  neither  flushed  nor  cleaned,  but  left 
to  take  care  of  itself;  consequently  in  a  short  time  the  drainage  becomes  a  seething  cess-pool 
of  decomposing  filth,  which,  escaping  from  the  pipes,  finds  its  way  into  the  soil  and  the  under- 
ground water,  and  creates  a  stinking  atmosphere.  About  the  same  time  the  pressure  of 
hydrant  water  becomes  less,  and  gradually  the  plentiful  supply  formerly  obtained  from  the 
neighboring  streets  is  unobtainable.  Even  though  a  pipe  is  placed  in  the  bustee  the  inhabit- 
.  ants  are  compelled  to  fetch  most  of  their  water  from  the  river  and  to  use  more  and  more  the 
•water  from  their  polluted  wells. 

Under  these  circumstances  it  is  not  suri^rising  that  cholera  should  have  become  worse. 
Even  though  the  bustee  is  less  crowded  than  formerly,  its  foul  drainage  and  impure  water 
:  supply  place  it  in  a  much  more  insanitary  condition  than  before.  In  thus  bringing  into 
"prominence  the  condition  of  the  drainage  and  attributing  to  it  ill  effect-s  I  am  not  condemning 
the  system  of  town  drainage.  An  effective  underground  drainage  is  one  of  the  most  potent 
agencies  in  promoting  the  health  of  a  town,  but  the  drainage  in  the  condition  described  as 
existing  in  the  bustee,  and  likewise  in  many  others,  is  infinitely  worse  than  no  drainage  at  all. 

Certain  principles  must  always  be  kept  in  view  in  introducing  drainage,  whether  in  a 
hot  or  a  tem^jerate  climate:  First,  proper  and  judicious  construction,  under  reliable  and  skilled 
supervision;  second,  efficient  ventilation;  third,  constant  flushing;  and,  fourth,  periodical 
inspection.  None  of  these  obtained  in  relation  to  the  underground  drainage  of  the  bustee  in 
'  question. 

FAULTY  REGISTRATION  OF  DEATHS   IN  CALCUTTA. 

'Death  registration,  as  carried  on  in  Calcutta,  whether  considered  in  regard  to  numbers, 
locality,  or  cause  of  death,  is  altogether  unsatisfactory.  As  regards  numbers,  section  174 
provides  that  a  death  shall  be  registered  at  the  office  of  the  registrar  of  the  district,  or  at  the 
burning  ghat  or  burial  ground.  To  this  end  18  district  registrars,  one  for  each  ward  of  the 
■city,  and  7  subregistrars  were  appointed.  The  subregistrars  were  placed  at  four  of  the  more 
important  burning  and  burial  grounds.  '  By  section  172  of  the  act  the  registrar  is  required  to 
inform  himself  of  every  death  happening  within  his  district,  and  to  ascertain  and  register  the 
particulars  of  every  such  death.  Evidently,  therefore,  it  was  the  intention  of  the  legislature 
to  make  the  ward  registration  the  basis  for  compiling  the  vital  statistics.  On  the  other  hand, 
the  subregistrars'  functions  were  to  be  subsidiary  to  those  of  the  registrars,  and  were  to  be 
used  as  a  help  and  check  in  the  ward  registration.  In  the  working  of  the  present  system, 
however,  the  chief  burden  falls  on  the  subregistrars,  while  the  registrars'  returns  are  rather 
:made  use  of  bv  the  way  of  supplementing  the  returns  of  the  subregistrars.    When,  for 
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instance,  a  death,  takes  place,  the  custom  is  to  at  once  remove  the  body  to  the  burning  ghat  or 
burial  ground.  The  siibregistrar,  if  there  is  one,  registers  the  name  and  address  of  the 
deceased  and  the  cause  of  death  from  the  information  given  to  him  by  the  friends  who  bring 
the  body.  The  burning  or  burial  is  then  proceeded  with.  Subregistrars  are  regularly  stationed 
at  all  the  burning  ghats;  but  at  some  of  the  burial  grounds  the  case  is  different.  Should  there 
be  no  subregistrar,  the  burial  takes  place,  and  the  relatives  or  friends  of  the  deceased  are 
expected  to  have  the  deaths  registered  at  the  registrar's  office  in  the  district  in  which  the  death 
took  place.  As,  however,  the  district  registrar  has  no  means  of  discriminating  between  deaths 
which  ought  to  be  registered  at  his  office  and  those  which  have  been  registered  at  the  burning 
.ghat  or  burial  ground,  any  neglect  to  register  in  cases  where  bodies  are  buried  in  a  ground 
unprovided  with  a  subregistrar,  is  not  easily  discovered.  As  a  matter  of  fact,  a  good  deal  of 
confusion  arises.  We  find  about  half  the  deaths  registered  both  by  the  registrars  and  by  the 
subregistrars.  Every  month,  however,  a  few  deaths  occur  in  the  registrars'  books  which  are 
not  to  be  found  in  the  subregistrars'  books.  These  may  be  taken  in  most  instances  to  represent 
burials  in  grounds  other  than  those  in  which  is  a  subregistrar,  but  we  have  no  means  whatever 
of  knowing  what  other  persons  have  died  in  the  ward  and  been  disposed  of  in  like  manner. 

Again,  as  to  locality,  registration  not  being  compulsory  in  the  district  in  which  the  death 
occuri'ed,  very  unreliable  particulars  are  entered  in  the  subregistrar's  book.  Touching  one 
disease — cholera — recently  I  have  had  an  inquiry  instituted  into  every  death.  In  three  months, 
of  675  cases  registered  as  cholera  141,  or  20  per  cent.,  had  wrong  addresses  entered  in  the  sub- 
registrars'  book  ;  13  per  cent,  of  them  were  traced,  while  7  per  cent,  could  not  be  traced.  If 
inquiry  were  made  into  the  other  registered  deaths,  probably  a  similar  result  would  be 
obtained. 

There  will  always  be  great  difficulty  in  obtaining  anything  like  an  accurate  registration  of 
the  causes  of  death,  due  mainly  to  the  fact  that  a  large  percentage  of  the  i^opulation  when  ill 
never  call  for  qualified  medical  aid.  For  that  portion  of  the  population  we  must  in  the  mean 
time  be  content  with  the  present  primitive  system  of  ascertaining  the  cause  of  death.  The 
registrar  or  subregistrar  asks  the  friends  of  the  deceased  regarding  the  nature  of  the  disease, 
and  the  answer  given  by  the  friend  or  relative  is  duly  registered  as  the  cause  of  death. 

FILTHY  DWELLINGS  AND  INADEQUATE  SANITARY  INSPECTION  IN  CALCUTTA. 

Regular  inspection  of  premises  is  the  only  method  by  which  the  extremely  insanitary 
condition  of  most  of  the  dwellings  in  the  native  quarter  of  the  town  can  be  removed,  and 
such  functions  of  inspection  imperatively  call  for  an  establishment  of  the  same  order  as 
that  which  obtains  in  other  civilized  communities.  The  streets  may  be  well  cleansed  but  if  the 
conditions  in  and  around  the  dwellings  are  not  dealt  with,  the  primary  evils  injurious  to  health 
remain  untouched.  Choked  drains,  filthy  compounds,  every  conceivable  condition  of  unhealthi- 
ness  which  a  day's  inspection  of  any  of  the  native  quarters  of  Calcutta  brings  to  light — all  this 
is  unaffected  by  the  mere  cleansing  of  the  streets  and  bustees.  The  process  is  a  whitewashing 
of  the  outside,  while  the  inside,  though  in  a  worse  and  more  dangerous  condition,  is  left 
untouched. 

The  two  accomjianying  photographs  will  afford  some  conception  of  the  condition  of 
the  majority  of  the  compounds  in  the  huts  and  houses,  while  it  furnishes  demonstration  of  the 
need  which  exists  of  regular  sanitary  inspection  throughout  the  native  town.  The  hut  is  of 
the  ordinary  bamboo  make,  the  walls  plastered  with  mud  and  cow-dung.  It  is  almost  square 
in  shape,  occupying  1,254  square  feet,  and  inclosing  a  very  small  compound  of  85 
square  feet.  Around  the  compound  are  eleven  apartments,  each  occupied  by  a  separate 
family;  within  the  joremises  is  the  privy,  the  drainage  from  which  flows  into  a  drain  close  to 
the  well.    When  visited  the  hut  had  2G  occupants.    There  had  been  3  deaths  a  few  days  before. 

The  photograph  shows  the  relative  position  of  well,  privy,  and  drain;  also  of  a  gully-j^it 
leading  to  the  bustee  drain  which  is  connected  with  the  street  sewer.  The  drains,  in  a  broken 
or  dilapidated  condition,  or  are  seen  to  almost  surround  the  well.  This  well  forms  part  of  the 
side  of  the  passage  leading  to  the  privy,  the  drainage  from  which,  on  its  way  to  the  gully-pit, 
S.  Mis.  92  26 
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discharges  a  portion  into  the  well.  The  gully-pit  is  broken,  and  sewer  gas  escapes  into  the 
conapound.  The  feelings  which  one  experiences  on  entering  compounds  such  as  these  is  that  of 
being  stifled  for  want  of  fresh  air.  The  gentleman  who  took  the  photograph  for  me  was 
sickened  over  the  operation,  and  several  times  I  had  to  quit  the  compound  and  hasten  into  the 
street,  so  oppressive  was  the  foul  air  which  had  to  be  breathed. 

Such  and  worse  conditions  can  be  found  in  thousands  of  places  in  this  city,  and  it  is  for 
these  that  sanitary  inspectors  are  required. 

Reproduction  from  photographs  showing  condition  of  compound  of  a  hut  inhabited  by  26 

persons,  and  in  which  3  died  of  cholera. 

Illustrations  Nos.  13  and  14  show  the  same  compound  from  two  different  points  of  view. 

DESCRIPTION  OF  DETAILS  IN  NOS.  13  AND  14. 

1.  Entrance  to  privy. 

2.  Drain,  covered  with  tiles,  leading  to  privy. 

3.  Continuation  of  drain  No.  2. 

4.  A  second  drain,  covered  vi^ith  tiles,  leading  to  gully-pit. 

5.  Surface  grating,  taking  off  water  from  compound  into  gully -pit. 

6.  Gully-pit  close  to  well  and  into  which  the  several  drains  discharge,  and  which  is  connected  with  the  bustee 

underground  drainage. 

7.  Well,  surrounded  by  broken  drains. 

ABOLITION  OF  SANITARY  INSPECTORS — FALSE  ECONOMY  IN  CALCUTTA. 

Another  sanitary  duty  requiring  competent  medical  or  sanitary  inspectors  is  the  inquiry 
into  the  causes  of  disease.  No  case  of  cholera,  typhoid  fever,  or  small-pox  occurs  in  a  house 
without  an  antecedent  cause.  For  intelligent  action  in  checking  further  progress  of  the  dis- 
ease the  case  needs  to  be  inquired  into  and  measures  taken  accordingly.  For  example,  in 
small-pox,  besides  the  ordinary  measures  of  disinfection,  isolation,  and  vaccination,  it  is  impor- 
tant to  ascertain  where  the  patient  caught  the  disease  in  order  that  the  source  may  be  traced 
out  and  dealt  with ;  then,  in  cholera  and  typhoid  fever,  in  addition  to  removal  of  conditions 
found  on  the  jjremises  which  are  likely  to  be  a  nursing-ground  for  growth  and  extension  of 
these  diseases,  inquiry  ought  to  be  made  as  to  how  it  came  to  pass  that  cholera  broke  out  there, 
and  if  traceable  to  other  causes. 

It  is  only  in  this  way  by  acting  on  positive  information,  and  not  at  random,  that  check 
and  control  can  be  kept  over  zymotic  diseases.  None  of  these  sanitary  duties  can  be  per- 
formed without  an  agency.  The  commissioners  in  November  last,  at  a  time  of  panic  caused 
by  the  great  prevalence  of  cholera,  were  under  the  circumstances  influenced  by  my  advice, 
and  sanctioned  as  the  nucleus  of  a  sanitary  stafi^  or  department,  4  medical  men  as  inspectors 
and  9  sub-inspectors  for  removal  of  nuisances,  disinfection  of  premises,  and  inquiry  into  dis- 
ease. These  accomplished  very  good  work  and  something  like  an  organized  attempt  was  being 
made  to  remedy  a  few  of  the  extremely  insanitary  conditions  in  the  town  ;  but  now,  after  6 
months'  work,  the  whole  organization  has  been  broken  up  and  dismissed  on  the  ground  of 
economy. 

Per  month. 
Rs. 

Four  medical  inspectors,  at  Rs.  100  per  month  ,   400 

Nine  sub-inspectors,  at  Rs.  50  per  month   450 

Total   850 

An  inspecting  establishment  which  costs  less  than  £1,000  a  year  is  considered  too  great  an 
expense  for  a  city  with  a  half  a  million  of  inhabitants,  the  terrible  insanitary  condition  of 
•which  I  have  frequently  brought  before  the  commissioners,  and  this  while  every  exacerbation 
of  cholera  involves  quarantine  at  European  ports  for  vessels  leaving  Calcutta.  Surely  this 
is  economy  ill-directed. 
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TANKS,  WATER  SUPPLY,  ETC.,  OF  CALCUTTA. 

So  frequent  reference  has  been  recently  made  to  the  prevalence  of  water  tanks  among  the 
dwellings  of  various  portions  of  India,  that  it  has  been  deemed  advisable  to  introduce  here  a 
reduced  official  map  of  those  two  places  which  constitute  a  part  of  the  southern  suburbs  of  the 
city  of  Calcutta.  The  black  parts  of  the  map  indicate  the  location  and  give  the  relative  area 
occupied  by  the  water  tanks.    (Consult  map  of  Kidderpore  and  Alipore  at  head  of  this  section. ) 

Within  the  city  of  Calcutta  itself  the  tanks  are  almost  equally  numerous  and  extensive. 
The  number  and  size  of  these  tanks  in  Kidderpore  and  Alipore  very  fairly  represent  the 
number  and  relative  area  occupied  by  the  water  tanks  in  the  native  portion  of  Calcutta  and  of 
every  village  in  Lower  Bengal,  and  in  many  other  parts  of  India  where  epidemic  cholera  is  most 
extensive.  The  origin  of  many  of  these  tanks  is  extremely  ancient.  Many  of  them  are 
regarded  as  sacred,  and  from  time  immemorial  as  possessed  of  niii'aculoiis  healing  virtues. 
The  most  sacred  and  most  frequently  visited  by  the  people  going  to  them  from  a  distance  are 
those  usually  connected  with  temples;  but  the  majority  of  the  tanks  owe  their  origin  to  the 
necessity  of  producing  raised  ground  for  the  foundation  of  the  dwellings  of  the  native  inhab- 
itants. It  will  be  seen  by  reference  to  the  description  of  the  physical  conditions  of  Lower 
Bengal  that  the  land  between  the  tributaries  of  the  united  waters  of  the  Ganges  and  Brahma- 
putra is  usually  below  the  level  of  the  water  flowing  in  these  distributaries  and  is  subject  to  fre- 
quent inundations.  Besides  this  cause  of  superabundance  of  water  at  certain  periods  of  the 
year,  the  rain-fall  during  the  prevalence  of  the  monsoon  adds  very  greatly  to  the  amount  of 
water  upon  the  land  throughout  the  whole  of  this  region.  The  earth  required  for  the  raising  of 
the  ground  upon  which  the  native  huts  are  constructed  is  obtained  hy  digging  broad  and  deep 
holes  in  the  ground.  These  holes  vary  according  to  the  number  of  huts  surrounding  them, 
from  an  area  of  some  hundred  of  square  yards  to  that  of  several  acres,  and  they  have  an 
average  depth  of  from  10  tol5  feet.  In  addition  to  the  excavation  thus  formed  the  number  is 
constantly  increased  by  a  very  prevalent  custom  among  the  inhabitants  of  the  suburbs  of 
large  cities  of  engaging  in  the  manufacture  of  bricks  and  tiles  required  for  building  purj^oses 
and  of  furnishing  mud  for  the  construction  of  the  walls  of  native  huts  which  are  almost  uni- 
versally'  formed  of  this  material,  mixed  Avith  straw.  During  the  heavy  rains  which  occur 
constantly  from  the  moiiths  of  June  and  July  to  September  and  October  these  holes  commonly 
called  tanks  are  filled,  and  during  the  rest  of  the  year  when  there  is  only  a  very  light  rain-fall, 
the  water  in  them  evaporates  until  towards  the  end  of  the  dry  season,  that  is  in  the  spring 
mouths,  the  water  becomes  very  slimy  and  very  filthy.  This  tank  water  is  commonly  used  by 
the  inhabitants  of  the  surrounding  huts  (the  collection  of  habitations  around  one  of  these 
tanks  being  commonly  called  a  ^'  bustee"),  as  will  be  seen  by  reference  to  the  abstracts  of  the 
descriptions  already  alluded  to  of  the  habits  of  the  people. 

By  an  examination  of  the  accompanying  plan  of  a  small  section  of  one  of  the  wards  in 
the  native  town  of  Calcutta  it  Avill  be  seen  that  in  this  collection  of  huts  somewhat  removed 
from  the  location  of  the  tanks  that  there  is  also  another  occasional  source  of  supj^ly  of  drinking 
water,  and  another  means  of  disposal  of  human  excrement.  This  plan  is  a  reduced  tracing  of 
a  record  in  the  archives  of  the  town  of  Calcuttta  of  a  recent  survey  of  this  poi^tion  of  the 
city,  kindly  furnished  me  by  the  chief  health  officer  of  Calcutta,  Dr.  Simpson.  The  circles  in 
this  plan  indicate  the  location  of  wells;  the  square  or  oblong  sections  marked  "P"  show  the 
location  of  private  privies.  It  is  thus  seen  that  the  water  in  the  wells  is  within  dangerous  prox-  ^ 
imity  to  numbers  of  privies,  and  when  the  porous  character  of  the  alluvial  soil  is  considered 
it  seems  impossible  that  this  water  can  escape  contamination.  (Consult  chart  of  Gougoulee 
Bustee  at  head  of  this  section.) 

The  European  population  of  many  of  the  large  towns  and  cities  in  India  is  supplied  by 
public  water- works,  and  in  the  course  of  time  many  of  the  natives,  of  the  l;)etter  classes  in 
particular,  notwithstanding  the  almost  unconquerable  tendency  to  adhere  to  old  customs  in 
everything,  come  to  use  the  drinking  water  suj^plied  by  the  public  water- works.  The  city  of 
Calcutta  has  had  for  a  number  of  years  a  public  water  supply  which  is  regarded  in  India  and 
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boasted  of  by  the  authorities  and  sanitarians  as  one  of  the  best  in  India.  The  water  is  taken 
from  the  Hoogiey  River,  one  of  the  distributaries  of  the  Ganges,  upon  which  tlie  town  of  Calcutta 
is  located,  some  15  or  20  miles  above  the  heart  of  the  city.  The  water  of  the  Ganges  is 
extremely  muddy  at  this  point  and  everywhere  else  in  its  course  from  the  upper  valley  to  the 
Bay  of  Bengal.  It  is  pumped  up  into  large  settling  reserviors,  where  the  water  is  allowed  to 
rest  and  deposit  a  considerable  amount  of  sediment  for  24  or  48  hours.  It  is  then  turned 
upon  filtering  beds,  the  filters  consisting  of  several  layers,  the  upper  being  extremely  fine  sand, 
the  next  layer  consisting  of  sand  of  a  coarser  grain;  beneath  that  is  a  layer  of  fine  gravel,  and 
lower  still  a  layer  of  larger  stones,  and  still  lower  a  final  layer  of  larger  rocks.  After  passing 
through  this  process  of  settling  and  of  filtering  the  very  muddy  water  of  the  Hoogiey  has  been 
deprived  of  nearly  all  of  its  suspended  solid  particles,  so  that  the  water  finally  conducted  to 
the  town  of  Calcutta  by  two  large  iron  mains  is  perfectly  clear  and  limpid.  Not  only  has  the 
coarser  silt  susj)ended  in  the  Hoogiey  water  been  removed,  but  also,  according  to  the  bacteriolog- 
ical examination  made  by  the  German  commission  at  the  time  of  their  visit  to  Calcutta,  even 
such  minute  objects  as  bacteria  have  also  to  a  very  large  extent  been  removed.  One  of  these 
large  iron  mains  conducts  the  water  directly  to  a  large  covered  reservoir  near  the  center  of  the 
city,  whence  it  is  distributed  during  the  day  to  the  middle  and  lower  portion  of  the  city.  The 
other  large  iron  main  is  tapped  at  its  entrance  in  the  upper  portion  of  the  city  for  the  direct 
supply  of  the  northern  wards.  Thus  it  would  seem  that  there  is  just  ground  for  the  pride  of 
the  people  of  Calcutta  in  the  excellence  of  their  public  water  supply.  But  however  pure  the 
public  water  may  be  when  it  reaches  the  distributing  reservoir  within  the  town,  there  are 
numerous  opportunities  for  its  contamination  during  the  course  of  distribution.  The  objec- 
tionable practice  exists  in  Calcutta,  as  in  Bombay  and  in  many  other  cities  in  India  where  they 
have  a  fairly  good  source  of  drinking  water,  of  interrupting  the  flow  of  the  water  through 
the  distributing  mains.  During  the  night  the  water  is  turned  off  from  the  city  at  the  central 
reservoir,  in  order  that  the  latter  may  be  refilled  during  the  night. 

In  many  of  the  houses  which  are  connected  with  the  distributing  mains  in  the  city  the 
water  supplied  to  the  water-closets  runs  in  a  constant  stream  during  the  day,  and  there  is  either 
a  very  inadequate  means  of  closing  the  pipe  at  the  water-closet  or  none  at  all.  Furthermore, 
the  system  of  underground  drainage  throughout  the  town  is  in  many  localities  very  faulty,  the 
drains  being  frequently  leaky,  or  even  broken,  and  the  same  may  be  said  of  the  house  drains 
connecting  with  the  sewers.  These  drains  frequently  are  in  juxtaposition  with,  or  very 
close  to,  the  water-mains,  or  the  water-pipes  connecting  the  mains  with  the  houses.  It  can 
therefore  be  readily  seen  that  when  the  current  of  water  in  the  distributing  pipes  is  inter- 
rupted during  the  night  there  is  opportunity  for  the  influx  of  a  certain  amount  of  sewage 
material  directly  by  percolation  through  the  soil,  or  the  leakage  from  the  street  sewers,  or  the 
house  sewers,  and  indirectly  by  a  reflux  into  the  water-pipes  connected  with  the  water-closets. 
Thus  it  is  very  possible  that  when  the  water  is  again  turned  on  the  distributing  mains  in  the 
morning  it  may  carry  with  it  in  certain  limited  areas  a  certain  quantity  of  fecal  and  other 
sewage  material.  I  refer  to  this  fact  especially  because,  although  immediately  after  the  intro- 
duction of  this  public  water  into  Calcutta,  the  prevalence  of  cholera  throughout  the  portions 
of  the  town  supplied  with  this  water  was  very  markedly  lessened,  in  later  years  after  the  sys- 
tem of  underground  drainage  became  more  extensive  the  prevalence  of  cholera  slightly 
increased  again,  and  because  this  increase  has  been  used  by  some  writers  as  an  argument 
against  the  theory  of  the  transmission  of  cholera  by  drinking  water.  It  appears  to  me  that 
this  later  increase  of  cholera  is  to  be  attributed  to  the  possibility  of  unsanitary  contamination  of 
the  public  water  in  the  course  of  distribution,  rather  than  to  form  the  basis  of  an  argument 
against  the  transmission  of  cholera  by  drinking  water. 

Water-supply  contamination. — In  some  of  the  municipalities — Madras,  Madura,  Negapa- 
tam,  and  Salem — -the  people  themselves  are  aware,  or  becoming  aware,  of  the  importance  of 
the  question,  and  where  they  have  not  already  done  so  are  beginning  to  remedy  existing  evils. 
Moreover,  in  municipalities  the  law  protects  or  should  protect  the  inhabitants.  The  Madras 
Act  No.  Ill  of  1871,  commonly  called  the  Towns  Improvement  Act,  places  all  public  streams, 
channels,  water-courses,  tanks,  reservoirs,  springs,  and  wells  under  the  direction  and  control 
of  the  commissioners,  and  gives  the  said  commissioners  power  to  fine  and  punish  persons 
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fouling  them.  But  in  the  hundreds  and  thousands  of  small  towns  and  villages  not  gover- 
ned by  municipalities  the  people  themselves  have  not  the  faintest  idea  they  are  doing  any- 
thing wrong  or  dangerous  in  their  daily  mode  of  treating  their  water  supply,  and  thei'e  seems 
no  authority  to  prevent  it.  The  people  believe,  on  the  contrary,  that  water  itself  purifies 
everything.  Whilst  writing  this  report  the  following  reaches  me  from  the  sanitary  oflicer 
of  Madura  as  to  the  water  supply  of  the  town  of  Palni,  a  place  much  visited  by  cholera  epi- 
demics. 

WATER  SUPPLY  OF  PALNI  TOWN. 

[Special  report  on  the  water  supply  of  Palni  Town  by  Surg.  Maj.  W.  J.  Hastings,  M.  D.,  district  medical  and 

sanitary  officer.] 

"  Palni  Town  is  situated  on  the  margin  of  an  extensive  tank.  The  town  is  on  a  much 
higher  level  than  the  tank.    Most  of  the  surface  drainage  of  the  town  falls  into  the  tank. 

"2.  The  greater  part  of  the  town  is  situated  on  the  northwest  margin  of  the  tank.  Many 
of  the  houses  are  so  close  to  the  water's  edge  that  a  child  might  throw  a  pebble  from  the  back 
yard  of  a  house  into  the  tank.  House  and  yard  and  latrine  filth,  filthy  rags,  bones,  offal,  etc., 
lie  on  the  sloping  ground  between  the  houses  and  the  tank.  Nothing  intervenes  between  the 
filth  and  the  tank  to  prevent  the  flow  of  water  and  filth  into  the  tank. 

"3.  When  rain  falls,  the  tank  becomes  the  receptacle  for  all  the  filth  on  the  surface  of 
the  ground.  The  tank  may  be  without  exaggeration  described  as  the  cess-pit  of  the  town. 
It  is  also  the  chief  source  of  drinking  water." 

The  best,  if  not  the  only,  remedy  for  this  state  of  tilings  would  be  the  passing  of  a 
short  act  in  the  legislative  council  to  protect  in  all  these  small  towns  and  villages,  as  in  the 
municipalities,  the  drinking-tank  from  pollution. 

WATER  SUPPLY  IN  MADRAS. 

Water  conservancy. — In  my  last  annual  report  I  mentioned  that  the  impression  left  on 
my  mind  from  touring  was  that  the  great  needs  in  sanitation  were  :  (1)  improved  water  con- 
servancy;  (2)  removal  of  filth  from  the  interior  and  surroundings  of  houses.  I  must  say  my 
recent  travels  have  but  confirmed  my  first  impression,  only  that  I  should  feel  inclined  to  put 
the  first,  viz. ,  necessity  of  water  conservancy,  a  long  way  before  any  other. 

Habit  of  the  j^cople  compares  favorably  with  E}vropeans. — The  j^eople  of  India — and  I  am 
speaking  of  the  multitude,  the  million — compare,  I  think,  favorably  as  regards  the  interior  of 
their  houses  with  the  multitude  in  European  countries.  I  am  or  was,  as  a  doctor,  well 
acquainted  with  the  interior  of  the  houses  of  the  poorer  classes  of  England,  Wales,  and  some 
towns  of  France,  and  I  must  candidly  say  I  have  found  less  repulsive  filth  in  the  interior  of 
the  houses  of  the  people  of  this  country,  especially  in  the  mofussil,  than  amongst  people  of 
the  same  class  in  Europe.  But  the  treatment  that  drinking  water  undergoes  in  this  country 
is  not  only  appalling  but  perfectly  inexplicable  considering  that  it  is  so  diametrically  opposed 
to  the  commands  laid  down  in  their  holy  Vedas. 

Tlie  Shastrums  on  water  conservancy. — In  the  third  or  Yagur  Veda  the  part  called  Arana 
contains  the  following  commandments  :  "  Do  not  spit  out  with  retching  in  the  water.  Do 
not  pass  urine  or  discharge  excreta  in  the  water.  Do  not  drop  blood  into  water.  Do  not  throw 
any  hair,  or  nails,  or  bones,  or  ashes,  nor  dip  dirty  clothes  into  water.  For  to  do  so  is  to  abuse 
a  precious  gift  of  the  gods  and  disgrace  them." 

Menu,  the  Lawgiver,  says  :  "  Let  him  not  cast  into  the  water  either  urine  or  ordure,  nor 
saliva,  nor  cloth,  nor  any  other  thing  soiled  with  imj^urity,  nor  blood,  nor  any  other  kind  of 
poison." 

27ie  commands  of  the  Shastras  set  at  naught. — Nothing,  therefore,  can  be  plainer  than  the 
commands  of  their  own  lawgivers  on  this  point,  and  yet  from  Cape  Comorin  to  Cuttack,  and 
from  Madras  to  Mangalore  the  whole  length  and  breadth  of  our  presidency,  and— from  letters 
I  have  received  from  Bengal  since  I  lectured  on  this  matter  at  Patclieappali's  Hall — most  prob- 
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ably  I  miglit  fairly  say  tlie  whole  length  and  breadth  of  India,  every  tank  and  water  source  is 
more  or  less  defiled  by  "spitting  with  retching,  passing  urine  and  other  excreta,  and  washing 
filthy  rags  in  the  water. " 

Personal  experience  of  the  defilement  of  water. — In  my  report  for  1880  (paragraph  125, 
page  78)  I  wrote :  "I  carefully  watched  at  some  tanks,  for  instance  at  Hosur,  Bellary,  Maya- 
veram,  etc.,  people  washing  their  clothes  and  persons  in  tanks,  from  which  the  women  were 
taking  home  vessels  laden  with  water  for  cooking  and  drinking.  This  water  in  one  or  two 
places  when  examined  was  found  to  give  every  possible  evidence  of  impurity,  etc."  I  have 
continued  this  examination  at  every  place  I  have  visited  and  found  the  practice  the  same.  It 
is  not  that  the  water  contains  a  thousandth  part  more  or  less  of  a  milligram  per  liter  of 
ammonia  or  any  other  objectionable  salt,  such  as  analytical  chemists  determine  with  so  much 
nicety  in  Europe,  it  is  that  the  water  is  to  the  naked  eye  and  nose  in  almost  every  instance  a 
palpably  unclean,  offensive,  dirty  fluid,  in  which  almost  any  amount  of  a  solution  of  the 
permanganate  of  potash  dropped  in  loses  its  color.    It  would  rank  in  Europe  as  simple  sewage. 

Ananta  lyers  ivell  at  Coimbatore. — And  lest  I  should  be  deemed  guilty  of  exaggera- 
tion let  me  add  a  few  notes  of  what  I  have  seen  in  recent  tours.  In  Coimbatore,  situated  in 
the  middle  of  the  town,  is  a  splendid  well,  called  Ananta  Iyer's  well.  It  must  have  cost  a  great 
deal  of  money  to  construct,  and  is  really  a  magnificent  well,  giving  an  abundance  of  clean, 
sparkling,  cool  water,  even  in  the  hottest  weather,  but  owing  to  neglect  is  defiled  every  day. 
The  yard  in  which  is  the  well  is  paved  with  large  flag-stones,  but  these  in  course  of  time 
have  in  many  places  become  displaced,  and  the  consequence  is  that  the  water  in  which  the 
peop)le  around,  after  the  custom  in  India,  and  a  very  bad  custom  it  is,  have  washed  their 
bodies  and  clothes,  trickles  back  into  the  well  through  the  sodden  earth  instead  of  running 
clear  away,  as  was  intended  when  the  well  was  originally  constructed.  ■  Looking  at  the  well 
whilst  the  process  of  wa,shing,  etc.,  was  going  on  all  around,  we  could  see  the  water  streaming 
back  dow:i  the  side  of  the  well,  the  wall  of  which  was  discolored  from  the  percolation. 

When  the  cholera  was  making  its  way  down  from  the  northwest  to  ouv  presidency,  at 
the  end  of  the  last  and  commencement  of  this  year,  I  was  asked  by  Mr.  Price,  collector  of 
Chingleput,  to  send  him  a  few  simple  rules  on  sanitation  of  villages,  that  he  might  publish 
them  in  his  district  gazette.  Subsequently  hearing  from  him  that  the  rules  I  had  sent 
answered  the  jjurpose  and  were  siifficiently  simple  and  intelligible  to  the  people,  I  took  it  upon 
myself  to  send  a  copy  of  them  to  all  presidents  of  municipalities  and  local  fund  boards.  Lately 
I  found  myself  inspecting  a  municipality  in  the  north  (Berhampore),  a  long  way  from  Madras, 
and  the  manager  showed  me,  amongst  the  proceedings  of  the  commissioners  of  that  munici- 
pality, a  resolution  calling  attention  to  my  circular,  and  resolving  that  two  important  tanks, 
which  I  will  call  A  and  B,  should  be  strictly  set  aside  for  drinking  purposes,  and  a  policeman 
set  over  each  to  prevent  people  washing  their  bodies  and  clothes  therein.  Next  morning  we 
were  going  round  the  town,  when  the  manager  pointed  out  in  the  distance  a  bank,  which  he  said 
was  the  bund  of  tank  A — one  of  the  tanks  in  which  washing  of  bodies  and  clothes  were  strictly 
prohibited.  We  went,  the  doctor  of  the  station  as  well  as  the  manager  of  the  municipality, 
were  with  me.  We  were  soon  there,  and  certainly  it  was  a  magnificent  tank.  There  were 
crowds  of  people  at  all  four  sides,  and  all,  or  nearly  all,  busily  engaged  in  washing  their  clothes^ 
and  those  that  were  not  doing  that  were  bathing  their  bodies.  Just  where  we  had  reached  the 
tank  was  an  old  man  washing  a  not  very  clean  cloth,  and  when  he  had  done  he  washed  himself^ 
and  spat  repeatedly  in  the  water.  He  then  went  away,  and  within  a  minute  a  woman  came 
there,  stood  almost  in  the  identical  spot  the  old  man  stood  a  minute  before,  and  filled  two 
bright  brass  chatties  with  the  water,  and  took  them  home  for  drinking  and  cooking.  She  must 
of  necessity  have  taken  home  some  of  the  filth  from  the  old  man's  clothes  and  a  portion  of  his 
spittle  to  drink  and  cook  with.  Now,  what  we  have  just  seen  under  our  eyes  was  taking  place 
at  various  times  of  the  day  all  around  this  tank,  and  not  only  all  around  this  tank  but  around 
the  hundreds  and  thousands  of  tanks  which  lie  scattered  over  this  fair  continent  of  India. 

In  Vizianagrum  I  saw  a  tank,  much  frequented  by  the  women,  who  in  hundreds  might 
be  seen  taking  home  chatties  upon  chatties  of  water  for  domestic  purposes  into  which 
no  less  than  eight  large  drains  emptied  themselves  and  the  cattle  in  mimbers  were  daily  washed. 
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It  is  needless  to  go  on  repeating  tliese  examples;  they  are  universal,  and  I  may,  per- 
liaps,  not  be  deemed  quixotic  when  I  say  that  with  the  example  of  Guntur  before  us,  and  the 
happy  effects  of  careful  water  conservancy  of  late  years  at  all  the  great  fairs  and  festivals,  I 
see  no  reason  or  difficulty  why  in  every  municipality  and  town,  and  ])resently  in  every  village, 
the  water  for  drinking  purposes  should  not  be  carefully  preserved  from  the  frightful  contami- 
nation which  obtains  at  present. 

I  believe  it  would  serve  a  useful  purpose  and  induce  the  people  themselves  to  assist  in 
keeping  their  drinking  Avater  uncontaminated  if  at  every  tank  thus  set  apart  an  extract  iVdiii 
their  own  Vedas,  such  as  I  have  quoted  above,  were  legibly  printed  in  tlu;  vernucular  on  ;i 
board  and  exposed  in  a  conspicuous  place. 

Until  this  is  effected,  and,  as  I  have  pointed  out  in  a  recent  letter  to  Governnu^nt,  it 
seems  practicable  at  a  compai-atively  small  cost  to  municipalities  and  communities,  all  (jther 
sanitary  improvements  must  be  carried  on  in  vain.  Fairly  clean,  wholesome  drinking  water 
is  a  primary  necessity  for  the  sanitary  welfare  of  a  community.  (From  annual  report  of 
sanitai-y  commission  for  Madras,  1882.) 

[Vater  supply. — In  addition  to  the  numerous  private  wells  mentioned  when  sj)eaking  of 
houses  there  are  72  municipal  wells  which  are  sunk  in  rocky  or  gravelly  soil  to  an  average 
depth  of  20  to  30  feet;  these  all  contain  good  water  and  are  kept  in  rej^air  by  the  municipality. 
They  contain  a  sufficient  supply  of  water,  if  properly  utilized,  for  the  requirements  of  the 
town,  but  unhappily  the  river  is  the  main  source  of  all  the  drinking  ivater,  and  in  spite  of  all 
warning  and  in  spite  of  the  evident  defilement  of  the  water  by  the  filth  from  drains,  the  filth  from 
dirty  clothes,  and  the  filth  from  men's  bodies,  the  poorer  natives  (and  it  might  have  been  added 
'  richer,'  too)  continue  to  drink  the  river  water.  Now,  the  dhobies  wash  above  the  town  at 
Fisher's  anicut,  the  Brahmin  women  bathe,  and,  in  connection  with  some  religious  ceremony, 
always  wash  their  menstrual  clothes  there;  below  the  anicut  the  Brahmins  wash  themselves  and 
their  household  utensils  for  a  distance  of  half  a  mile,  then  the  other  caste  bathe,  and  below  this  is 
a  temple  where  religious  bathing  is  always  performed.  After  the  women  have  washed  them- 
selves and  their  clothes  and  their  household  utensils  the y  fill  their  chatties  and  lotas  with  ivater 
and  take  it  home  for  household  and  drinking  purposes.  Now,  during  the  cholera  epidemic  of 
1875,  the  pai"t  of  the  town  first  attacked  was  the  fort  near  the  pool  above  Aroonachellam's 
anicut,  and  here  also  the  drains  are  most  defective;  the  disease  first  spread  down  the  river 
through  Shevapett  and  Gogai,  and  during  the  present  year  most  of  the  cases  have  occurred  in 
the  fort  and  at  a  chattram  on  the  other  side  of  the  river,  the  occupiers  of  which  use  the  water 
just  above  the  anicut.  These  facts  go  far  to  prove  the  communicability  of  the  disease  by 
water.  Here  we  have  the  water  in  which  foul  clothes  have  been  Avashed  flowing  down  until 
stopi^ed  by  an  anicut,  and  at  this  place,  just  when  we  might  suppose  the  germs  of  the  disease, 
if  in  water  at  all,  would  collect,  we  have  the  disease  breaking  out.  This  is  the  more  remark- 
able, as  when  the  disease  ceased  elseAvhere  it  continued  to  hover  around  the  spot.  (From  the 
Zillah  surgeon's  report,  Salem  (Madras),  1877.) 

J.  Butler  Hamilton,  M.  D.,  brigade  surgeon,  Lucknow,  in  discussing  the  predisjjosing 
causes  of  typhoid  fever  in  India  (Enteric  fever  in  India,  Allahabad,  1888,)  places  the  most 
active  in  the  following  order,  the  greatest  first:  I,  recent  arrival;  II,  youth;  III,  over- 
stimulating  diet;  and  IV,  heat. 

In  speaking  of  the  hygienic  surroundings  and  popular  customs  of  the  people,  he  uses  the 
following  language:  "  From  experience  I  can  say  that  the  environs  of  every  village  are  practi- 
cally an  open  cess-pit,  and  even  in  the  immediate  neighborhood  of  our  military  cantonments, 
matters  are  little  better.  The  native  of  India  is,  perhaps,  the  most  extraordinary  anomaly 
in  nature.  Bound  down  by  cast  prejudices  in  a  manner  inexplicable  to  Europeans,  he  will 
throw  away  his  food  if  even  the  shadow  of  a  stranger  or  lower-cast  native  falls  on  his  cooking 
place.  Even  in  the  matter  of  drinking,  he  is  so  particular  that  a  Brahmin  Avould  die  of  thirst 
sooner  than  drink  out  of  a  vessel  of  a  man  inferior  to  him ;  yet  this  same  Brahmin  may  be 
seen  washing  and  drinking  in  a  tank,  the  banks  of  which  are  covered  with  human  excrement, 
washed  by  every  shower  into  the  water  he  does  not  hesitate  to  use  for  all  domestic  purposes." 
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CHOLERA  AND  WATER  SUPPLY. 

In  speaking  of  the  course  of  a  cholera  epidemic  in  the  Salem  district,  1881,  the  official 
report  runs  as  follows: 

It  appears,  however,  ' '  that  by  far  the  greater  number  of  deaths  occurred  amongst  people 
using  the  river  water,"  which  is  described  as  defiled  "by  the  filth  from  drains,  the  filth  from 
dirty  clothes,  and  the  filth  from  men's  bodies."  It  appears  also  "that  more  than  five-sevenths 
of  the  whole  number  attacked  occurred  amongst  caste  Hindoos — people  who  obstinately  cling 
to  the  use  of  this  river  water  from  religious  belief.  The  Mussulman  population  almost 
escaped;  the  European  and  East  Indian  entirely;  and,  strangest  of  all,  the  inhabitants  of 
Kitchipoliem,  chucklers,  low-caste  people  engaged  in  most  filthy  occupations,  also  enjoyed  an 
immunity  from  this  dread  scourge.  They  are  not  allowed  to  use  the  river  water."  The  course 
of  the  disease  is  shown  to  have  been  mainly  along  the  banks  of  the  river,  and  the  village 
of  Kitchipoliem,  mentioned  as  having  enjoyed  an  immunity  from  the  disease,  is  situated  well 
away  from  the  river.  That  the  use  of  the  river  water  alone  is  not  to  be  justly  saddled  with 
the  cause  of  the  disease  is  evidenced  by  the  statement  that  the  division  of  the  town  in  which 
the  inhabitants  used  well  water  instead  of  that  of  the  river  suif ered  as  severely  from  cholera 
as  most  of  the  other  parts  of  the  town  along  the  river  banks.  Apart  from  all  this  it  is 
added:  "The  curious  feature  of  the  epidemic  is  its  weighty  incidence  on  children;  nearly 
one-half  of  those  attacked  were  children  under  15  years  of  age,  and  fully  one-half  of  the 
deaths  occurred  amongst  them."    (Annual  report  of  sanitary  commissioner,  Madras,  1881.) 

Water  suiyply  of  municiijalities. — While  the  conservancy  arrangements  in  regard  to 
the  removal  of  filth  and  rubbish,  etc.,  from  the  roads  and  streets  are  fairly  satisfactory,  the 
same  can  not  be  said  concerning  the  water  supply,  as  in  all  Indian  towns  the  principal  sources 
from  which  water  for  drinking  and  domestic  purposes  is  obtained  are  wells  and  tanks.  In 
some  towns  water  from  rivers,  channels,  and  springs  is  also  used.  On  the  whole  the  quantity 
is  abundant,  but  in  some  towns  during  the  hot  weather  scarcity  is  felt,  and  the  people  expe- 
rience great  difficulty  in  obtaining  good  drinking  water.  The  original  quality  is  generally 
good,  but  from  the  habits  and  customs  of  the  native  population  the  w"ater  supply  is  subject  to 
all  kinds  of  pollution.  It  is  not  an  tincommon  thing  in  a  morning's  ride  round  any  town  to 
see  the  water  supply  of  some  beautiful  tank  being  contaminated  and  defiled  in  every  manner 
of  way  possible  by  people  of  both  sexes  and  all  castes,  in  all  stages  of  j^hysical  impurity 
and  uncleanliness,  washing  their  dirty  clothes  and  unclean  bodies  in  the  water,  rinsing  their 
mouths,  and  spitting  into  it.  Even,  the  supply  from  wells  does  not  escape  such  pollution. 
Dirty  chatties  and  buckets  are  dipj^ed  into  them,  and  the  people  wash  their  clothes  and  bathe 
around  them  on  the  platforms,  which  from  faulty  construction  or  bad  repair  permit  of  the 
dirty  waters  percolating  into  the  wells. 

The  banks  of  tanks  and  the  approaches  to  them  are  generally  used  as  latrines,  and  it  is 
not  unusual  to  find  of  a  morniiig  numbers  of  semi-nude  people,  without  the  least  respect  for 
modesty  or  decency,  squatted  all  over  answering  to  the  early  morning's  call  of  nature;  and  it 
only  requires  one  shower  of  rain  to  wash  the  deposits  thus  left  into  the  tanks.  The  reason 
why  they  select  these  spots  for  the  purposes  of  nature  is  very  obvious;  it  is  for  easy  after- 
washing.    (From  annual  report  of  commissioner  for  Madras,  1881.) 

AN  INDIAN   SANITARY  COMMISSIONER   REGARDS   CHOLERA  AS    ONLY  A  PERNICIOUS   FORM  OF 
MALARIA,  AND  REPUDIATES  THE  WATER  THEORY. 

Water  theory. — Regarding  the  water  contamination  theory  the  army  sanitary  commis- 
sion says:  There  is  no  proof  that  impure  water  has  exercised  any  specific  influence  on  the 
production  or  propagation  of  cliolerain  India,  although  in  India  as  elsewhere  water  containing 
animalized  matter  in  a  state  of  putrescence,  whether  proceeding  from  healthy  or  choleraic 
discharges, may  act  as  a  predisj^osing  condition  when  cholera  is  present  in  a  locality.  Existing 
putrescence  appears  to  be  the  element  required,  and  not  any  supposed  specific  poison  ;  hence 
impure  water  sources  might  be  innocuous  if  the  decomposition  of  organic  matter  were 
complete  and  only  nitrates  remained,  but  almost  poisonous  if  drunk  while  putrescence  was  in 
progress.    (From  annual  report  of  sanitary  commissioner  for  Bombay,  1884.) 
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Cholera  and  malaria. — In  my  opinion  cholera  will  in  time  be  recognized  as  an  in- 
tensified form  of  the  malarial  fevers  common  to  the  countrj^  Medical  authorities  say  it  is 
almost  impossible  to  diagnose  between  it  and  pernicious  intermittent  fever,  and  the  symptoms 
described  in  the  latter  are  similar  to  those  seen  in  cholera.  Drs.  Lewis  and  Cunningham, 
although  they  do  not  admit  that  the  causes  productive  of  cholera  and  malarial  fevers  are 
identical,  yet  point  out  the  marked  parallelism  which  exists  between  these  diseases.  (From 
annual  report  of  sanitary  commissioner  for  Bombay,  1884.) 

But  the  water  question,  simjile  as  it  looks  on  paper,  is  a  very  difficult  one  to  deal 
with.  The  dirtiest  tanks  in  Southern  India  are  many  of  them  the  holiest  and  most  sacred,  to 
which  crowds  of  pilgrims  resort  on  certain  high  feasts  and  festivals  to  bathe  and  wash  away 
tlieir  sins.  These  places,  many  of  which  have  not  been  cleaned  out  in  the  memory  of  man, 
have  a  reputation  such  as  was  enjoyed  of  old  by  the  pools  in  India.  In  this  "  Teppa  Kolam,"  you 
are  gravely  informed,  a  certain  Rajah  bathed  and  was  cured  of  leprosy  ;  hundreds  of  barren 
women  have  become  hajopy  mothers  from  washing  therein ;  peoj^le  possessed  of  evil  spirits 
after  dipping  have  been  restored  to  their  senses,  etc.  It  is  no  use  arguing  against  these 
"facts"  ;  they  are  presented  to  us  with'  the  irresistible  force  of  tradition  and  firm  religious 
belief,  and  one  must,  even  if  not  agreeing,  at  any  rate  treat  with  respect  beliefs  which  are  or 
have  been  common  in  all  ages.  But  still  I  think  I  perceive  that  many  Brahmin  gentlemen, 
vice-presidents  and  others,  not  priests,  are  inclined  to  admit  that  perhaj^s  the  miraculous 
virtues  of  these  holy  tanks  would  not  be  destroyed  if  they  were  periodically  cleaned  out  and 
allowed  to  become  filled  with  pure  water. 

VV^ATER  SUPPLY  OF  PONDICHBRRY. 

During  December,  1882,  the  sanitary  commissioner  for  Madras  visited,  with  the  permis- 
sion of  Government,  the  French  settlement  of  Pondicherry  to  examine  the  system  of  artesian 
wells  there.  The  following  is  the  memorandum  which  he  forwarded  to  his  Government  on 
the  subject : 

My  object  in  visiting  this  French  settlement  was  to  make  myself  acquainted  with  the 
artesian-well  water  su]3ply,  and  to  ascertain- how  far  the  inhabitants  of  this  town  had  or  had 
not  escaped  the  epidemic  of  cholera  which  swept  over  Southern  India  during  the  end  of  1881 
and  commencement  of  1882.  A  full  description  of  these  wells  (as  far  as  they  then  existed)  is 
given  in  various  Government  orders  marginally  noted,  but  more  especially  that  of  March  31, 
1881,  No.  548,  revenue  department. 

To  a  sanitary  commissioner  the  interest  of  such  a  water  supply  lies,  of  course,  mainly 
in  its  effects  on  the  health  of  a  community  and  the  freedom  it  may  bring  it  from  ejDidemics 
of  cholera  and  typhoid  fever.  The  question  of  irrigation  does  not,  except  indirectly,  concern 
him. 

Number  of  wells  in  Pondicherry. — There  are  noAV  a  number  of  artesian  wells  (14) 
scattered  over  the  town  of  Pondicherry  and  its  neighborhood.  In  Mr.  King's  report,  May  20, 
1880,  four  or  five  are  described.  I  saw  four  in  one  compound  alone,  that  of  the  Savana  Fila- 
ture, another  in  the  Jardin  d'Acclimatation,  another  in  Colonel  Sherman's  garden,  and  one  in 
course  of  construction,  and  in  many  difterent  parts  of  Pondicherry  fountaiiis,  with  water 
laid  on  from  these  wells,  pour  forth  an  ample  supply  of  pure,  clear  water  for  the  use  of  the 
inhabitants. 

Nature  of  waler. — I  have  tasted  the  water  at  the  different  sources;  it  is  warm,  clear, 
with  a  distinctly  ferruginous  taste.  It  is  used  by  the  natives  for  cooking  and  drinking,  and 
its  slightly  ferruginous  taste  comes  to  be  liked  after  a  short  time.  It  is  in  high  repute  medic- 
inally; skin  affections  are  said  to  disappear  under  its  use,  and  many  natives  of  respectability 
come  from  English  territories  to  drink  the  water  for  diabetes.  Indeed,  lately  at  Madura  I 
met  a  highly  intelligent  Brahmin  gentleman,  who  informed  me  he  had  been  residing  in  Pondi- 
cherry for  some  time  to  drink  these  waters  for  an  affection  of  the  kidneys,  and  had  derived 
much  benefit  therefrom. 

Pondicherry  during  the  late  cholera  epidemic. — I  visited  the  general  hospital  at  Pondi- 
cherry to  make  inquiries  about  the  late  cholera  epidemic,  naturally  thinking  I  should  there 
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find  official  records  on  the  subject.  Tlie  mcjdecin-en-claef,  Dr.  Quetand,  liad  not  heard  of  any 
cases  of  cholera.  The  native  doctor  of  whom  he  inquired  liad  lieard  of  a  few  in  the  outlying- 
districts,  but  there  had  been  none  in  the  town.  A  few  cases  had  been  imported  into  Villanour, 
an  outlying  suburb,  but  it  had  not  spread.  You  see,  Monsieur,  we  have  such  good  water," 
was  his  remark. 

Remarks. — I  have  frequently  remarked,  but  I  can  not  help  again  repeating  it,  that 
an  improved  water  supply  is  the  great  sanitary  need  of  our  Indian  municipal  towns.  Until 
the  fright fal  water  contamination  which  at  present  obtains  is  overcome  all  our  other  efforts 
are  almost  nugatory.  We  have  such  large  towns  as  Tanjore,  Trichinopoly,  Madura,  Nega- 
patam,  Berhampore,  and  others,  with  little  or  no  clean  water  for  domestic  purposes.  The 
greater  number  of  people  drink  and  cook  with  what  in  Europe  would  be  called  sewage.  I 
am  not  exaggerating  when  I  use  the  term  sewage.  Here,  not  in  our  territories,  but  close  to 
us,  is  a  city  not  so  rich,  perhaj)s,  as  any  I  have  mentioned  above,  with  an  ample  supply  of 
good  water  available  to  the  poorest,  and  which  the  people  can  not  defile.  It  may  be  said  of 
Pondicherry,  as  it  is  said  of  Rome:  "  Its  principal  wealth  lies  in  its  magnificent  water  supply." 
I  think  it  would  be  well  if  the  question  were  taken  up  again,  and  the  Negapatam  municipality, 
taking  heart  from  the  great  success  of  artesian  boring  at  Pondicheri"y,  were  to  engage  the 
services  of  some  one  practically  acquainted  with  the  process  to  construct  an  artesian  well  for  it. 

I  may  here  briefly  recapitulate  the  impressions  left  upon  my  mind  from  the  visit. 
We  have  presented  to  us  a  town,  furnished  with  what  must  be  considered  the  most  essential 
necessary  of  a  tropical  city — an  ample  supply  of  clean  water.  There  are  no  less  than  fourteen 
artesian  wells  in  the  place,  some  ten  of  which  belong  to  the  public.  There  is,  besides,  a 
supply  of  water  conducted  from  a  distance  and  laid  on  with  pipes  in  the  city.  In  every  sti*eet 
you  see  hydrants  with  stop-cocks,  from  which  the  people  draw  water;  there  are  no  tanks. 

Cholera  during  1881-'82  and  commencement  of  this  year,  1883,  has  twice  swept  past 
Pondicherry,  inlaying  sad  havoc  in  the  towns  of  South  Arcot,  contiguous  to  the  French  terri- 
tory, viz,  Cuddalore,  Porto  Novo,  Villupuram,  Chidambaram,  Negapatam,  etc.,  and  yet  has 
never  effected  a  lodgment  in  Pondicherry.  It  has  also  visited  the  towns  lying  on  the  same 
littoral,  and  apparently  enjoying  the  same  localistic  influences. 

It  may  be  possible  for  those  who  entirely  disbelieve  in  the  water  contamination  theory 
to  account  for  this  on  other  grounds,  but  certainly  at  first  sight  it  seems  difficult.  The  evi- 
dence, although  striking,  is,  I  am  aware,  not  conclusive,  but  at  any  rate  it  adds  one  more  to 
the  many  accumulating  facts  on  this  interesting  question. 

It  is  a  matter  of  congratulation  that  many  of  our  municipalities  are  bestirring  them- 
selves energetically  in  the  question  of  a  pure  water  suj^ply,  and  that  some,  noticeably  Nega- 
patam, are  apportioning  a  part  of  the  revenue  to  construct  artesian  wells.  (From  annual  re- 
port of  sanitary  commission  for  Madras,  1882.) 

CHOLERA  IN  RELATION  TO  WATER  SUPPLY  IN  SOUTHERN  INDIA* 
The  question  which  concerns  vis  as  practical  medical  men,  especially  in  India,  is  this:  Can 
anything  be  done  to  prevent  these  constantly  recurring  epidemics  of  cholera  ?  I  answer,  yes. 
The  remedy  lies  in  the  hands  of  the  authorities  if  they  will  but  have  the  courage  to  use  it,  and 
it  is  this  :  to  provide  the  people  with  a  pure  and  uncontaminated  water  supply.  In  this,  which 
in  no  way  militates  against  or  interferes  with  general  sanitary  improvements,  lies,  it  seems  to 
me,  our  safe-guard,  at  any  rate  in  Southern  India,  against  these  constantly  recurring  ej)idemics 
of  cholera  (I  say  Southern  India  because  I  have  no  desire  to  intrude  on  the  domains  of  sanita- 
rians in  Upper  India.)  During  the  last  5  years  it  has  been  my  duty  to  visit  all  parts  of  onv 
presidency,  and  shortly  after  I  became  sanitary  commissioner  I  was  struck  with  a  fact  which, 

*Surg.  Gen.  M.  C.  Furnell,  M.  D.,  Madras,  India  Medical  Gazette,  April,  1886.  Dr.  Furnellis  almost  the  only 
high  sanitary  official  who  dared,  during  the  official  term  of  Dr.  Cunningham  as  surgeon  general  and  sanitary  com- 
missioner with  the  Government  of  India,  to  openly  advocate  and  publish  the  opinion  that  cholera  is  conveyable.  and 
chiefly  so  by  the  water  supply.  On  account  of  the  pressure  brought  to  bear  upon  this  consciencious  and  com-ageous 
sanitarian,  in  order  to  stop  his  open  discussion  of  this  exceedingly  important  question,  a  question  was  not  long  ago 
addressed  in  Parliament  to  the  Secretary  for  India.    In  this  connection  consult  Koch  on  Censorship  in  India. 
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althoiTgli  patent  and  before  my  eyes  every  day  during  the  previous  25  years  of  my  service, 
liad  never,  simply  because  I  supi^ose  it  was  not  my  business,  attracted  my  particular  attention. 
And  it  is  this  :  Every  hamlet,  village,  and  town  in  Southern  India — and  it  is  more  or  less  the 
case  all  over  this  immense  continent — has  a  water  supply  open  and  easily  open  to  the  foulest 
contamination.  As  you  are  aware,  the  usual  water  supply  of  every  place  is  a  lai'ge  open  tank, 
one  or  more,  according  to  the  size  of  the  place.  In  these  tanks  the  inhabitants  proceed  t(j 
wash  their  persons  after  obeying  the  calls  of  nature; ;  wash  their  dirty  clothes — often  clothes 
taken  from  patients  that  have  died  of  cholera — and  take  home  bright  chatties  of  the  water 
thus  sullied  as  drinking  and  cooking  water  to  their  homes.  Now.  supposing  water  is  an  agent 
when  contaminated  with  the  cholera  contagium  (I  use  the  word  "contagium,"  condemned  as 
it  is  by  a  high  authority  in  this  country,  for  want  of  a  better)  in  spreading  cholera,  we  see  at 
once  that  the  habits  of  the  people  favor  in  every  way  its  spread. 
Then  comes  the  question,  or,  rather,  two  questions  arise: 

(1)  Have  we  any  proof  that  water  contaminated  with  cholera  dejecta  will  spread  cholera  ? 

(2)  Have  we  any  proof  that  a  people  supplied  with  a  pure  and  uncontaminated  water  sup- 
ply escape  cholera  ? 

I  myself  can  not  understand  how  any  one,  at  any  rate  any  one  in  our  profession,  can  have 
any  doubt  as  to  what  answer  should  be  given  to  the  first  qiiestion.  The  famous  Broad  street 
case,  so  lucidly  reported  by  Snow  30  years  ago,  ought,  one  would  imagine,  to  have  settled  the 
question  forever;  but  since  then  an  immense  amount  of  evidence  has  been  accumulating,  espe- 
cially in  Europe  and  America,  on  this  point.  The  only  reason  for  skepticism  lies,  I  fancy,  in 
the  fact  that  the  evidence  is  buried  in  an  immensely  scattered  literature.  No  one  seems,  as 
far  as  I  can  ascertain,  to  have  brought  the  evidence  together  in  a  concrete  form.  I  have  dur- 
ing the  past  year  attempted  to  do  so  for  my  own  information  and  by  the  kindness  of  Gov- 
ernment I  hope  to  be  able  shortly  to  lay  it  before  the  profession  in  a  printed  state.  It  would 
take  up  too  much  time  for  me  to  answer  at  length  the  first  question  this  evening,  as  I  wish  to 
confine  my  remarks  more  especially  towards  answering  the  second  question,  but  I  will  men- 
tion two  very  singular  cases  on  this  point,  not  generally  known,  which  have  passed  under  my 
observation. 

Salem,  the  capital  of  the  collectorate  of  the  same  name,  has  had  for  many  years  past  a 
most  unenviable  notoriety  for  cholera  epidemics.  If  cholera  appears  in  Southern  India,  Salem 
is  almost  sure  to  suS:er.  The  water  supjjly.  presuming  always  that  water  plaj^s  a  role  in  these 
ejjidemics.  is  such  as  to  favor  in  every  possible  way  this  spread  of  cholera.  The  town  is  bisected 
by  a  small  shallow  stream,  a  roaring  cataract  during  rainy  Aveather,  a  series  of  shallow  pud- 
dles, scarcely  flowing,  in  dry  weather,  which,  as  we  know,  is  by  far  the  longest  jjeriod  of  the 
year.  In  this  stream  the  Brahmins  and  Hindoos  of  caste  wash  their  bodies,  clothes,  and  from 
it  take  home  bright  chatties  of  the  fluid  to  drink  and  cook  with.  Musselmen  and  non-caste 
people  are  not  allowed  to  touch  this  stream,  for  it  is  sacred.  It  is  consecrated  to  Vishnu.  Now, 
a  curious  circumstance  has  been  noticed  in  these  epidemics  of  cholera  at  Salem,  that  it  falls 
with  much  greater  severity  on  the  Brahmins  and  caste  Hindoos,  who  use  this  water,  than  on 
any  other  portion  of  the  community.  This  was  particularly  noticed  in  the  epidemic  of  1881, 
when  the  Brahmins  and  caste  people  suffered  very  severely.  The  Europeans  lost  not  one  per- 
son (bat  of  course  they  are  compared  Avith  the  others  very  few  in  number).  The  Musselmen 
lost  a  few  cases,  but,  most  curious  of  all.  the  Chucklers  and  Pariahs  lost  not  one  person, 
although  these  last  are,  as  we  know  from  the  nature  of  their  occupation,  an  uncleanly  j^eople. 
But  then  they  are  strictly  forbidden  to  come  near  the  stream  ^lest  they  should  i^ollute  it,  and 
they  draw  their  water  from  wells. 

Moreover,  Mr.  Stokes,  the  collector,  a  man  of  great  energy  and  intelligence,  on  his  own 
responsibility,  took  means  suddenly  to  prevent  the  Hindoos  from  taking  water  home  from  the 
river.  This  step  was  followed  by  an  immediate  diminution  of  mortality.  The  peoj^le,  with 
their  usual  gratitude,  subsequently  sent  in  petitions  to  Government  against  the  collector,  com- 
plaining of  his  high-handed  encroachment  on  their  rights. 

Cuddapali,  or  a  suburb  of  it,  suffered  from  cholera  in  1883,  and  here  again  a  curious  cir- 
cumstance, pointing  to  impure  water  as  the  cause,  manifested  itself.    The  cholera  was  in  the 
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hamlet  of  Yerramikapalli,  througTi  wliicli  flows  the  small  stream,  the  Bogra  ;  this,  like  most 
streams  in  Southern  India,  is  a  swift-flowing  river  in  the  monsoon,  a  series  of  sluggish, 
scarcely  moving  puddles  in  the  hot  season.  Cholera  broke  out  when  the  stream  was  sluggish, 
and  here  again  was  confined  to  the  Sudras,  a  caste  people  living  on  the  banks  of  the  liver 
and  using  its  water  for  every  purpose.  Cxxriously  enough  just  across  the  main  road  within  20 
yards  is  a  hamlet  inhabited  by  Malahs  (pariahs) ;  amongst  these  not  one  case  of  cholera,  oc- 
curred; but  then  mark,  they  are  not  allowed  by  the  Sudras  to  use  the  sacred  stream,  and  are 
obliged  to  draw  their  water  from  a  large  well,  which  happily  they  possess.  There  was  addi- 
tional evidence  concerning  this  stream  :  a  little  way  above  the  village  is.  the  place  where  the 
dhobies  wash  the  clothes,  and  it  was  discovered  that  previous  to  the  oiitbreak  of  cholera  in 
Yerranukapalli  clothes  of  cholera  patients  from  a  neighboring  village  had  been  washed  in  the 
river  above.  This  may  be  called  by  some  a  "  mere  coincidence,"  but  I  confess  I  prefer  the 
plainer  and  more  obvious  inference  that  a  contaminated  water  supply  is  an  important  factor 
in  the  spread  of  cholera. 

I  could  multiply  these  cases  from  facts  which  have  come  under  my  knowledge  in  this 
presidency  during  my  tenure  of  ofiice  as  sanitary  commissioner,  but  the  limits  at  my  dis- 
posal this  evening  forbid  my  doing  so. 

I  will  proceed  to  the  second  question. 

(2)  Have  we  any  proof  that  a  people  enjoying  a  pure  and  uncontaminated  water  supply 
escape  cholei^a  ? 

The  evidence  on  this  point  amounts  to  nothing  more  than  circumstantial  evidence,  but 
I  think  it  is  circumstantial  evidence  of  a  very  convincing  kind.  Exact  evidence,  unless  we 
proceed  to  experiments  which  humanity  is  said  to  forbid,  is  almost  impossible  to  produce  in 
a  question  of  this  sort. 

We  will  first  take  our  own  presidency,  which  contains  a  few,  alas  too  few,  cases  in  point. 

There  is  Guntur.  in  the  Kistna  collectorate.  For  many  years  this  -place  was,  like  Salem, 
famous  for  cholera  epidemics,  a  sort  of  head  center  of  cholera  whenever  cholera  appeared  in 
the  ceded  districts  ;  since  1868  it  has  enjoyed  a  singular  immunity,  so  much  so  that  Govern- 
ment called  for  a  special  report  on  the  subject,  and  this  is  to  be  found  in  the  sanitary  com- 
missioner's report  for  1879.  Suffice  it  to  say  that  since  1868  the  town  of  Guntur  has  been  free 
from  cholei'a  even  when  cholera  was  raging  in  the  district  around  ;  and  what  is  the  reason  ? 
I  consider  it  is  owing  to  its  improved  water  supply.  Dr.  Bigg  Wither,  who  first  took  its  con- 
servancy in  hand,  certainly  paid  attention  to  all  its  wants.  Here  is  what  his  successor.  Dr. 
Tyrell,  writes  : 

In  pre-municipal  days  simple  sanitary  laws  were  ignored  by  the  natives,  who  detest 
sanitary  officers  and  sanitary  measures.  It  is  mentioned  that  '  local  sanitary  improvements,  so 
far  as  yet  known,  are  the  only  real  safe-guards  against  epidemic  diseases.'  Now,  let  me  just 
mention  what  these  have  been  in  the  town  since  it  was  brought  under  municipal  laws. 

"Fir at,  as  regards  the  soil.  The  surface  of  the  soil  was  everywhere  in  pre-municipal 
times  polluted  daily  by  filth  and  rubbish  of  all  kinds,  which  were  allowed  to  accumulate  in  the 
court-yards  of  houses,  in  open  spaces,  and  by  the  sides  of  the  streets,  lanes,  and  by-lanes  of  the 
town.  With  this  filth  there  was  certainly  a  good  deal  of  fsecal  matter  mixed  up,  and  this 
fsecal  matter  in  seasons  when  cholera  was  prevalent  would  contain  the  special  poison  or  germ 
which  is  supposed  to  develop  it,  and  which  would  be  diffused  by  being  exposed  to  the  influ- 
ence of  winds  throughout  the  town.  The  subsoil  all  over  the  town  was  also  polhited  with 
fsecal  matters,  which  were  deposited  by  the  people  in  the  numero  us  privies,  which  were  only 
occasionally,  I  believe,  cleaned  out  by  letting  pigs  run  into  them  to  eat  up  the  excrement. 
Scavengers  were  in  those  days  unknown  in  the  town,  and  hence  those  who  now  and  then 
cleaned  their  privies  sought  the  assistance  of  the  pigs,  of  which,  I  am  told,  great  numbers 
existed  here  belonging  to  the  Wudder  people. 

'  'Secondly.  Then  the  houses  occupied  by  the  inhabitants  were  never  cleaned  or  whitewashed, 
as  is  done  now  once  a  year  under  municipal  regulations.  The  chattrams  in  the  town,  to  which 
travelers  from  all  parts  of  the  country  and  pilgrims  from  Juggernauth  and  Pooree  to  Ramas- 
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varam  resorted,  were  always  kept  in  an  extremely  filthy  condition,  and  their  court-yards  con- 
tained filth  of  all  imagiiiable  kinds.  Now-a-days  these  chattrams  are  lime-washed  as  often  as 
thought  necessary  by  the  sanitary  officer,  and  no  filth  is  allowed  to  be  kept  in  the  court-yards. 

"Thirdly.  The  conservancy  of  the  streets,  lanes,  and  by-lanes,  and  of  all  open  simces  in  the 
town  is  now  regularly  attended  to  by  the  scavengers  employed  by  the  miinicipality.  There  was 
no  conservancy  in  pre-municipal  days,  and  filth  was  allowed  to  remain  until  washed  away  by 
a  heavy  fall  of  rain.  There  was  no  conservancy  of  court-yards  then  as  now,  for  nothing- 
noxious  can  be  kept  by  the  people  in  them,  as  the  conservancy  overseer  inspects  them  daily 
to  see  if  they  are  kept  clean.  If  filth  be  found  in  them,  the  owner  is  directed  by  notice  to 
remove  it  at  once. 

"Fourthly.  Formerly  prickly-pear  and  croton  plants  were  found  in  every  part  of  the  town, 
and  espepially  in  the  outskirts.  Into  them  filth  of  all  kinds  was  thrown,  and  they  favored  the 
commission  of  sanitary  nuisances,  for  people  flocked  to  their  neighborhood  to  answer  the  calls 
of  nature.  At  present  no  prickly-pear  bushes  or  clumps  of  croton  are  found  anywhere  about 
the  town  within  municipal  limits,  to  afford  shelter  for  the  commission  of  such  offenses. 

"Fifthly.  No  attention  in  those  days  was  i^aid  to  keep  the  water  in  the  tanks,  reservoirs, 
and  wells  clean.  When  I  came  here  in  December,  1870,  I  was  astonished  to  see  the  natives 
polluting  the  water  sujDply  everywhere,  but  particularly  in  the  reservoirs.  Here  were  people 
washing  their  mouths  of  a  morning,  spitting  the  foul  water  out  of  them  into  the  reservoir, 
washing  their  soiled  clothes,  bathing  their  persons,  and  doing  other  dirty  acts  which  the 
authorities  ought  not  to  have  allowed.  The  tank  banks  in  the  wet  and  the  beds  in  the  dry 
weather  were  converted  into  privies  by  people  of  all  classes — the  intelligent  Brahmin,  the 
ignorant  Pariah,  the  Government  official,  and  the  poor  cooly  were  all  found  defecating  on  the 
banks  and  beds  of  the  tanks  Avhich  supplied  their  reservoirs  with  drinking  water.  Most  of 
the  wells  in  the  town  had  no  parapet  walls,  and,  as  the  natives,  especially  Komatee  and  Brahmin 
women,  resorted  to  them  for  bathing  and  washing  their  soiled  linen,  all  the  impurities  con- 
tained on  their  persons  and  in  their  foul  clothing  were  carried  back  into  the  well  with  the 
spilled  water.  During  the  prevalence  of  cholera  cloths  stained  with  cholera  discharges  were 
no  doubt  washed  here,  and  the  water  thus  poisoned  was  drunk  by  thousands.  At  present  the 
reservoirs  and  tanks  are  watched  by  men  appointed  by  the  municipality  to  see  that  no  pollutions 
of  the  kind  ennumerated  are  made  by  the  people  who  resort  to  them  for  water.  All  the  jxiblic 
wells,  with  one  or  two  exceptions,  are  provided  with  parapet  walls,  platforms,  and  posts,  Avith 
wheels  to  facilitate  drawing  of  water.  Most  of  the  wells  within  private  com]30unds  are  also 
similarly  protected. 

"Sixthly.  The  food  supply  of  the  people  is  regularly  inspected  by  a  servant  of  the  munici- 
pality, so  the  eatables  that  are  foimd  to  be  unfit  for  human  consumption  are  not  allowed  to 
be  sold,  but  destroyed  at  once.  This  was  not  done  in  pre-municipal  days,  when  the  Komatee 
bazaarmen  sold  unsound  articles  of  consumption. 

"Cholera  has  prevailed  on  some  occasions  in  the  neighboring  villages,  but  no  case  occui-red 
in  the  town.  Even  during  the  famine,  when  it  was  prevalent  throughout  the  districts  in  the 
villages  close  to  Guntur,  and  also  in  the  famine  relief-camp,  situated  two  miles  to  the  north  of 
it,  there  was  no  case  developed  in  the  town.  I  have  been  here  since  December,  1870  (except 
for  the  time  from  October,  1877,  to  May,  1879,  when  I  was  at  Bunder  and  on  furlough  to  Eng- 
land), and  I  am  prepared  to  state  that  during  the  time  I  have  been  in  charge  of  it  as  medical 
and  sanitary  officer  I  have  not  known  of  the  occurrence  of  a  single  case  of  cholera. 

"  Now,  the  question  that  one  would  be  naturally  inclined  to  ask  is,  why  the  town,  which 
of  yore  was  frequently  visited  by  cholera,  should  since  the  introduction  of  municipal  laws 
and  regulations  based  on  sanitary  principles  be  free  from  it  ? 

"The  answer  is  that  to  the  changes  which  have  been  effected  in  the  sanitary  condition 
of  the  town  must  be  attributed  the  immunity  which  the  town  has  enjoyed  from  attacks  of 
the  disease.  I  know  of  no  other  causes  at  work  than  those  I  have  enumerated  to  which  this 
freedom  can  be  ascribed. 
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"  In  pre-municipal  days  the  town  was  in  a  highly  insanitary  condition,  when  there  was 
everything  to  favor  the  development  and  spread  of  cholera  once  it  was  introduced  by  the 
methods  mentioned  in  the  reports  of  medical  officers  already  copied. 

"  Since  those  wholesome  laws  and  regulations  have  been  brought  into  operation  the  con- 
dition of  the  town  has  been,  in  a  sanitary  point  of  view,  considerably  improved,  and  all  dis- 
ease-generating causes  have  been  removed  and  are  being  removed  as  detected  without  being 
allowed  to  remain  and  become  the  centers  from  which  diseases  of  an  epidemic  nature  may 
develop  and  spread.  All  my  endeavors  as  sanitary  officer  have  been  and  shall  be  directed  to 
maintain  this  town  in  as  good  a  sanitary  state  as  I  can  hj  removing  all  those  conditions  which 
led  to  insanitation,  and  favor  the  development  of  epidemics,  and  thus  far,  under  God's 
blessing,  the  health  of  this  town  lias  been,  I  am  pleased  to  report,  remarkably  good." 

But.  as  we  all  know,  the  moment  an  energetic,  conservative  officer  of  the  stam;p  of  Dr. 
Tyrrell  withdraws  his  hand,  things  soon  fall  back  into  their  primitive  state.  I  will  not  say 
the  general  conservancy  of  Guntur  is  as  bad  as  when  Dr.  Bigg  Wither  first  took  it  in  hand, 
but  1  will  say  Guntur  is  no  cleaner  generally  than  many  towns  in  India,  indeed  not  so  clean  as 
many  I  could  mention  in  our  presidency,  so  its  immunity  from  cholera  can  scarcely  be  owing 
to  general  sanitary  arrangements.  But  it  has  an  admirably  arranged  water-supply,  an  arrange- 
ment which  I  should  like  to  see  carried  out  in  every  town  where  it  is  possible.  Some  little 
distance  out  of  the  town  is  a  fine,  large  tank,  almost  a  small  lake,  and  from  this  the  water, 
having  first  been  allowed  to  I'un  through  a  large  roughly  constructed  but  efi^ective  filter,  is 
passed  by  pipes  into  the  town,  and  distributed  to  the  inhabitants  at  various  stands.  The  tank 
itself  is  zealously  conserved  ;  its  banks  are  patrolled  by  peons  who  rigorously  defend  it  from 
being  polluted  by  dhobies  or  people  washing  themselves  therein.  To  this  I  consider  Guntur 
owes  its  immunity  from  cholera  since  the  time  of  Dr.  Tyrrell,  but  I  should  not  be  astonished 
at  any  time  to  hear  of  a  sudden  outbreak  of  cholera  in  Guntur.  Let  the  strict  watch  over  the 
tank  be  relaxed ;  let  a  party  of  pilgrims  encamp  on  the  banks,  and  use  it  as  pilgrims  with 
cholera  amongst  them  invariably  use  a  tank,  and  Guntur  will  lose  its  present  reputation.  A 
water-supply  to  be  safe  should  be  beyond  the  reach  of  contamination  by  pilgrims  and  way- 
farers. 

Such  a  water-supply  is  presented  to  us  at  Pondicherry.  Now  Pondicherry  has  a  singular 
immunity  from  cholera,  even  whilst  cholera  is  raging  in  the  neighboring  English  towns,  Cud- 
dalore,  Chellumbrum,  etc.,  of  the  South  Arcot  district.  By  Pondicherry,  I  mean  the  town 
proper  of  Pondicherry,  not  the  district,  for  in  that  cholera  has  of  late  made  its  appearance. 
Pondicherry  town  is  supplied  with  water  by  artesian  wells,  and  also  from  a  small  lake  (Mon- 
tirepoleon),  situated  some  distance  outside  the  town,  from  whence  the  water  is  led  in  by  pipes 
and  distributed  throughout  the  town.  It  is,  of  course,  impossible  to  contaminate  the  source  of 
an  artesian  well,  and  great  care  is  taken  that  the  other  source  is  also  protected.  Now,  as  I 
said  above,  Pondicherry  escapes,  and  has  for  years  escaped  cholera,  even  while  it  was  raging 
in  neighboring  English  districts.  I  attribute  this  entirely  to  its  unique  water-supply.  If  it 
is  argued  it  is  more  likely  owing  to  its  general  cleanliness  and  conservancy,  I  answer  that 
whilst  all  must  admit  Pondicherry  is  a  clean  town,  in  that  respect  an  examj)le,  still  I  can  not 
admit  it  is  so  much  cleaner  than  the  neighboring  English  town  Cuddalore,  where  cholera 
flourishes  with  much  vigor  ;  nor  can  I  admit  the  difference  is  owing  to  telluric,  atmospheric, 
or  local  influences,  for,  to  tell  the  truth,  these  terms  convey  no  very  definite  ideas  to  my  mind, 
and  seem  rather  a  convenient  escape  from  ignorajice  than  any  scientific  explanation.  But 
why,  one  may  ask,  should  a  certain  spot  in  a  contaminated  district  thus  suddenly  be  exempt 
from  these  mysterious  influences  ?  Its  unique  water-supply,  free  from  contamination,  seems 
to  me  a  much  more  common  sense  explanation  of  the  matter. 

Let  us  turn  to  Madras  itself,  I  mean  our  presidency  town.  The  diminution  in  the  number 
of  deaths  from  cholera  since  the  Red  Hills  tank  sui;>]3ly  has  been  available  is  very  remarkable. 
I  have  prepared  a  table  from  the  sanitary  commissioner's  office  which  shows  this  very  well. 
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Years. 


1855. 
1856. 
1857. 
1858. 
1859. 
18G0. 
1861. 
1862. 
1863. 
1864. 


Deaths. 

1,956 
805 
1,378 
1,965 
1,082 
2,580 
2,776 
3,635 
1,684 
574 


Years. 

Deaths. 

1865  

944 

1866  

2,984 

1RA7 

1868  

13 

1869  

568 

1870  

861 

1871  

493 

1872*  

5 

1873  

6 

1874  

0 

Years. 


1875t. 
1876t. 
18r7t. 
1878. . 
1879.. 
1880.. 
18811. 
1882t. 


1884t. 


Deaths. 

879 
2,035 
6,246 
64 
34 
2 
123 
361 
168 
269 


*Recl  Hills  water,  supply  opened. 
tFaniiiK'  years. 

t  A  vfry  .severe  epidemic  throughout  the  presidency. 

Tlie  Red  Hills  water  supj^ly  was  opened  in  1872,  and  it  will  be  seen  the  drop  in  deaths 
from  cholera  was  immediate,  and  persisted  during  1873  and  1874.  This,  I  take  it,  however, 
was  somewhat  accidental  and  not  altogether  owing  to  an  improved  water  supply.  There  was 
during  those  years  a  general  absence  of  cholera  in  the  Madras  presidency.  Then  came  the 
terrible  years  of  the  famine,  1875,  1876,  1877,  when,  as  we  know,  people  flocked  into  Madras 
from  the  neighboring  districts,  many  of  them  simply  to  lie  down  and  die,  and  most  deaths,  to 
save  trouble,  were  registered  as  cholera.  Then,  during  1878,  1879,  and  1880,  we  have  very  few 
deaths,  if  we  contrast  their  figures  with  the  previous  returns  from  1855  to  1871.  Then  came 
the  years  1881,  1882,  1883,  and  1884,  to  niy  mind  the  most  encouraging  of  all,  for  during  these 
years  we  had  one  of  the  severest  epidemics  of  cholera  in  this  presidency  on  record,  and 
yet  the  deaths  are  comparatively  few.  Contrast  these  deaths  with  those  from  1801  to  1864. 
Moreover,  it  was  found  on  inquiry,  for  I  took  great  pains  in  the  matter,  that  the  deaths  which 
made  up  even  these  insignificant  figures,  came  from  the  outlying  districts  of  Madras,  where 
Red  Hills  water  was  not  laid  on  Tondiarpettah,  Washermanpettah,  Royapuram,  and  Casse- 
mode.  And  Madras  would  have  still  a  cleaner  bill  of  health  from  cholera  if  a  number  of  old 
tanks,  dirty,  but  popular  from  long  accustomed  use,  were  closed. 

Dr.  Townsend,  late  sanitary  commissioner  for  the  Punjaub,  whose  views  concerning  chol- 
era and  water  coincide  with  mine,  sent  me  lately  from  England  the  following  instructive  table 
of  the  deaths  from  cholera  in  the  city  of  Nagpur  for  7  years  previous  and  7  years  subsequent 
to  the  introduction  of  water  from  the  Ambaghiri  reservoir. 


[Population  of  city,  84,500.] 


Year. 

Deaths. 

Year. 

Deaths. 

Year. 

Deaths. 

1865  

420 
387 

0 
44 
412 

1 

1871  

4 
23 
0 

0  i 

32 
61 

1877  

3 
69 
12 

0 
60 

1866  

1872*  

1878  

1867  

1879  

1868  

1874  

1880  

1869  

1875t  

1881  

1870  

1876t  

*  Water  from  Ambaghiri  let  on. 

t  Deaths  occurred  in  a  section  of  the  city  where  Ambaghiri  water  has  not  extended. 


Here  is  what  Dr.  Townsend  writes  : 
The  number  of  deaths  from  cholera  in  the  city  during  the  seven  years  subsequent  to  the 
introduction  of  pure  Avater  is  less  than  one-seventh  of- the  number  recorded  in  the  seven  years 
prior  to  that  event  (177  against  1.264).  Epidemic  outbreaks  of  cholera  maybe  said  to  have 
ceased  to  occur  in  the  city,  or  at  any  rate  are  limited  to  certain  sections  in  ivliich  open  tanks 
exist.  In  many  of  the  cases  that  occur  in  the  city  when  cholera  is  epidemic  over  the  country, 
the  disease  has  been  contracted  outside. 

"Systematic  conservancy,  i.  e.,  the  removal  of  filth  daily  from  the  city,  was  instituted  in 
1866,  but  no  comprehensive  scheme  of  sewerage  or  drainage  has  been  carried  out.    The  water 
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service  extends  to  20  of  the  26  circles  into  which  the  city  and  station  are  divided.  The  better 
classes  in  some  of  the  remaining  circles  fetch  the  Ambaghiri  vi^ater  for  use,  bnt  the  poorer 
classes  depend  xipon  tanks  or  wells  sunk  at  the  edge  of  the  tanks,  and  it  is  in  these  circles  that 
the  deaths  from  cholera  that  appear  in  the  city  register  chiefly  occur.  Of  the  60  deaths  from 
cholera  registered  in  1881,  31  occurred  in  one  of  these  circles,  leaving  only  29  distributed  over 
the  remaining  25  circles. 

' '  It  will  be  observed  that  whilst  the  mortality  from  cholera  has  greatly  decreased  in  the 
city  of  Nagpur,  there  has  been  no  diminution  in  the  district ;  on  the  contrary,  epidemics  have 
of  late  years  been  frequent  and  severe." 

The  literature  of  Europe  is  amply  supplied  with  facts  showing  that  a  pure  and  iTncon- 
taminated  water  supply  confers  an  immunity  from  cholera.  It  would  be  impossible  in  the 
short  time  at  my  disposal  to  quote  one-tenth  of  the  extracts  I  have  accumulated  on  this  point, 
but  I  may  draw  attention  to  one  or  two  of  the  most  remarkable. 

In  a  late  number  of  the  Nineteenth  Century  (viz,  that  for  Augiist,  1883)  there  will  be  found 
a  very  interesting  paper  from  the  pen  of  Professor  Frankland.  In  this  communication  the 
writer  points  out  how  London  has  suffered  from  cholera  on  four  diiferent  occasions,  viz, 
1839,  1819,  1851,  and  1866,  and  that  these  epidemics,  although  more  or  less  severe,  had  some 
very  striking-  and  instructive  differences.  The  mortality  in  1832,  was  undoubtedly  great,  but 
at  that  time  there  was  no  official  registration  of  the  causes  of  death.  According  to  informa- 
tion received,  however,  the  privy  council  put  down  the  number  of  deaths  as  5,275  ;  taking  the 
population  of  that  time  these  figures  represented  a  mortality  of  36.4  per  10,000. 

In  1842  the  deaths  atti'ibuted  to  cholera  in  the  metropolis  amounted  to  14,137,  or  61.8  per 
10,000,  in  1854  there  were  10,738  victims,  or  42.9  per  10,000,  whilst  in  1866  cholera  was  fatal  to 
5,596  persons,  or  18.4  per  10,000  of  the  inhabitants. 

This  diversity  in  the  mortality  during  different  epidemics  is  thus  accounted  for: 

In  1832  a  considerable  part  of  London  was  supplied  with  water  abstracted  from  the  Thames 
and  the  Lea,  the  remainder  being  obtained  from  shallow  wells. 

At  that  time  the  river  water  within  the  metropolis  can  not  have  been  nearly  so  much 
polluted  as  subsequently,  owing  partly  to  the  smaller  poj)ulation  of  their  banks,  but  chiefly  to 
the  absence  of  an  efficient  system  of  sewerage  in  the  metropolis.  In  1849  the  sources  of  water 
supply  remained  substantially  the  same,  except  that  the  river  water  had  probably  taken  more 
and  more  the  place  of  the  shallow  well  water.  In  the  meantime,  however,  the  sewerage  sys- 
tem had  become  fxilly  developed  in  London.  The  drainage  of  nearly  the  whole  population  was 
thus  rapidly  conveyed  into  the  three  rivers  from  which  the  water  supply  of  London  was  drawn, 
namely,  the  Thames,  the  Lea,  and  the  Ravensbourne.  The  rivers  became  proportionately 
fouled  before  distribution.  In  fact,  at  this  time  the  water  companies  rapidly  restored  to  the 
inhahitayits  of  London  the  drainage  matters  xvhich  the  setvers  had  discharged. 

It  was  in  this  epidemic  (1849)  that  London  suffered  most  severely,  the  mortality  from 
cholera  amounting  to  nearly  62  per  10,000  of  the  inhabitants.  On  examining  the  mortality 
more  in  detail  we  find  on  the  evidence  of  the  late  Dr.  Farr,  medical  adviser  to  the  registrar- 
general,  that  amongst  the  population  supplied  with  the  water  taken  from  the  Thames,  at  Kew, 
cholera  was  fatal  to  8  in  10,000  of  the  inhabitants,  while  in  the  districts  supplied  with  the 
water  taken  from  the  river  at  Hammersmith  it  was  fatal  to  17  in  10,000,  and  again  in  the 
population  supplied  with  water  abstracted  from  the  river  below  Chelsea  Hospital  it  was  fatal 
to  47  in  10,000,  while  the  districts  drawing  their  supply  still  lower  down,  viz,  at  Battersea,  and 
between  Hixngerford  and  Waterloo  Bridges,  where  the  river  was  still  more  foul,  suffered  to 
the  extent  of  163  deaths  per  10,000  inhabitants.  Before  the  next  visitation,  in  1854,  a  small 
portion  of  the  water  abstracted  from  the  Thames  within  the  metropolis  had  been  replaced  by 
a  corresponding  volume  taken  from  the  river  above  Teddington  Lock,  and  consequently  be- 
yond the  reach  of  the  London  sewage.  Corresponding  to  this  improvement  in  the  water  sup- 
ply we  find  a  reduction  in  the  mortality  from  cholera,  which  in  the  subsequent  epidemic  of 
1854  was  only  43  per  10,000,  although  in  the  same  epidemic  we  find  that  in  those  districts  still 
supplied  with  the  foul  water  below  Teddington  Lock  the  mortality  was  actually  greater  than 
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in  1849.  Thus  on  the  south  side  of  the  river  the  two  great  competing  water  companies  are 
the  Lambeth  company  on  the  one  hand  and  the  Southwark  and  Vauxhall  companies  on  the 
(jther.  Of.  these  two  companies  in  1854  the  Southwark  and  Vauxhall  still  pumped  from  the 
Thames  at  Battersea,  whilst  the  Lambeth  had  removed  their  pumping  station  to  Ditton,  aljove 
Teddington  Lock.  The  houses  supplied  by  these  two  companies  were  in  the  same  district, 
pipes  of  the  two  companies  interlacing  and  sometimes  running  parallel  in  the  same  street,  so 
that,  excepting  as  regards  the  water  supply,  the  conditions  affecting  health  in  the  two  sets  of 
houses  may  be  safely  assumed  to  have  been  identical;  but  whereas  the  mortality  amongst  the 
population  supplied  with  the  comparatively  pure  water  of  the  Lambeth  comjjany  was  only  4(i 
per  10,000,  that  of  the  population  supplied  with  the  foul  water  of  the  Southwark  company  was 
130  per  10,000  of  the  inhabitants. 

In  the  last  epidemic,  which  occurred  in  1866,  all  the  companies  drawing  from  the  Thames 
had  fortunately  removed  their  intakes  to  points  above  Teddington  Lock,  and  corresponding  to 
this  improvement  we  find  that  the  mortality  fell  in  this  epidemic  to  18  per  10.000  inhaljitants. 

It  is,  however,  in  this  epidemic  that,  perliaps,  the  most  striking  evidence  of  the  eft'ects  of 
drinking  water  is  to  be  obtained. 

In  this  year  certain  parts  of  the  east  end  of  London  suffered  most  severely  from  cholera. 
These  parts  of  London  were  in  the  area  of  one  water  company,  and  what  makes  the  case  more 
remarkable  and  conclusive  is  that  not  the  whole  area  of  that  water  company  suffered.  The 
water  company  gave  two  waters,  and  the  high  cholera  mortality  was  apparently  restricted  to 
those  parts  of  London  which  received  one  of  those  si;pplies  to  half  the  district,  so  to  speak, 
of  the  East  London  Company.  The  source  from  which  this  company  supplied  this  half  of 
the  district  was  a  source  peculiarly  exposed  to  contamination  from  a  foul  part  of  the  Lea. 

On  August  1  of  that  year,  18G6,  the  registrar -general  gave  notice  to  the  East  London  Com- 
pany of  the  danger  of  distributing  this  polluted  water  suj)ply,  and  from  the  day  they  discon- 
tinued the  intensity  of  the  disease  began  to  abate,  and  within  the  month  the  number  of  deaths 
from  cholera  was  less  in  the  east  end  than  in  other  parts  of  London. 

During  the  past  year  M.  le  Dr.  Marey,  a  member  of  the  Institute  of  the  Academy  of 
Medicine  in  Paris,  professor  in  the  College  of  France,  has  published  a  pamphlet,  "  Les  eaux 
contaminees  et  le  cholera,"  in  which  the  same  facts  as  shown  in  the  article  quoted  above,  viz, 
that  in  Paris  the  intensity  of  cholera  was  in  exact  proportion  to  the  contaminated  water 
supply,  are  very  clearly  brought  out.  He  shows  by  a  map  that  cholera  was  very  heavj'  in 
Paris  on  the  right  side  of  the  river  Seine,  and  very  light,  almost  infinitesimal,  on  the  left. 
The  part  of  Paris  which  suffered  heavily  from  cholera  was  supplied  with  water  from  the  rivers 
Seine  and  Ourcq,  into  which  rivers  the  sewers  of  Paris  empty  themselves.  Here  we  have 
exactly  the  same  state  of  things  as  occurred  in  London  in  1849;  "the  water  rapidly  restored 
to  the  inhabitants  the  drainage  matters  which  the  sewers  had  discharged." 

The  part  of  Paris  which  escaped  the  cholera  was  supplied  with  water  by  the  wells  of  Gre- 
nelle,  "' proceeding  from  a  deep  spring  sheltered  from  all  filth,  Avhich,"  remarks  Dr.  Marey, 
well  explained  the  immunity  enjoyed  by  the  inhabitants  who  dreAv  their  water  supply  from 
this  source." 

Quite  lately  a  very  singular  instance  of  the  protection  afforded  to  a  community  by  a  pure 
and  uncontaminated  water  supply  has  been  brought  to  my  notice  by  Dr.  Van  Geyzel,  acting 
■district  siirgeon,  Ganjam.  Cholera  after  having  raged  with  considerable  fury  in  the  southern 
part  of  our  presidency  crossed  the  railway  and  slowly  made  its  way  northward,  following  the 
course  of  the  Buckingham  Canal.  It  reached  the  Ganjam  collectorate  and  created  more  or 
less  havoc  in  the  district,  but  to  quote  Dr.  Van  Geyzel's  own  words: 

"The  port  of  Gopaulpore  (Ganjam  district)  has  enjoyed  a  remarkable  immunity  from 
epidemic  cholera  under  circumstances  which  are  sometimes  considered  very  favorable  to  the 
spread  of  the  disease. 

"Cholera  has  this  year  (1885)  raged  all  over  the  district  from  Rumbha  to  Chicacole,  and 
from  east  to  west ;  the  villages  in  the  neighboidiood  of  Gopaulpore  furnished  not  a  small  pro- 
portion of  cases.    When  it  is  remembered  that  from  these  very  villages  hundreds  of  coolies  go 
daily  to  Gopaulpore  for  work  and  back  again,  that  a  stream  of  carts  (about  150  on  an  average) 
S.  Mis.  92  37 
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keeps  daily  pouring  into  Gopaulpore  from  various  parts  of  the  district  and  out  again,  it  goes-, 
without  saying  that  Gopanlpore  is  by  no  means  isolated  in  any  way,  but  that,  on  the  contrary, 
it  has  as  frequent  and  large  a  communication  with  the  interior  parts  of  the  district  as  Aska  or 
Rumbha,  or  even.  Berhampore,  in  all  of  which  places  it  may  be  said  that  cholera  is  very 
seldom  absent. 

"During  this  year  only  3  cases  of  cholera  occurred  in  Gopaulpore.  These  cases  arrived 
already  suffering  from  the  disease.  In  this  way  the  disease  has  occurred  now  and  again,,, 
chiefly  among  people  coming  from  other  places ;  but  it  has  not  gained  a  foothold. 

''  The  general  sanitary  condition  of  Gopaulpore,  though  much  improved  of  late,  is  by  nO' 
means  what  is  to  be  desired.  There  is,  however,  one  circu.mstance  which  makes  Gopaulpore- 
unique  in  respect  of  its  water  sxipjply :  It  has  absolutely  no  tanks  whatever.  There  are  35 
wells  in  the  village  for  a  population  of  3,675  people,  good,  bad,  and  indifferent.  Lately  some 
good  wells  have  been  sunk  by  Mr.  Minchin,  who  generously  allows  people  to  take  drinking- 
water  from  them,  and  they  are  freely  resorted  to. 

"  The  imnutnity  of  Gopaulpore  from  epidemics  of  cholera  while  it  was  surrounded  by 
infected  villages  with  which  abundant  daily  communication  took  place,  as  well  as  with  other 
and  more  remote  parts  of  the  district,  especially  at  a  time  when  cholera  was  raging 
epidemically  generally  over  the  whole  district,  and  the  inability  of  the  disease  to  establish 
itself,  although  it  was  imported  on  many  occasions,  point  to  the  want  of  something  by  which 
the  disease  could  be  propagated  and  spread.  In  this  connection  the  absolute  absence  of  tanks . 
is  well  worthy  of  note.*' 

Now,  what  is  the  remedy  for  these  recurring  epidemics  of  cholera?  If  what  I  have  read 
above  is  true,  if  the  facts  stated  are  facts,  the  remedy  seems  very  obvious.  Provide  the  people 
witJi  a  pure  and  uncontaminated  water  supply  for  drinking  and  domestic  purposes. 

At  first  glance  it  may  seem  an  almost  impossible  task  to  insure  so  large  a  population  as 
Southern  India  pure  water.  It  is  a  "big  affair,"  but  not  more  considerable  than  many  other 
blessings  which  have  been  conferred  by  a  beneficent  government  on  the  people  of  this  country, 
such  as  "justice,"  "police,"  etc.  What  has  been  done  in  one  place  as  regards  water — say 
"Guntur"  or  "Nagpur" — can  surely  be  repeated,  say,  in  " Tinnevelly,"  "Bellary,"  and  so 
on  until  all  towns  are  protected.  All  India  is  but  the  repetition  of  the  unit,  the  "village  com- 
munity." 

In  a  report  sent  by  me  as  sanitary  commissioner  on  cholera  in  the  Tanjore  district,  G.  0.,. 
August  38,  1881,  I  drew  attention  to  this  matter,  and  I  will  here  repeat  what  I  wrote  : 

I  would  propose  that  in  every  one  of  these  villages  a  good  deep  well  be  sunk,  properly 
made  of  brick-work  and  masonry  with  parapet,  sloping  sides,  etc.,  under  the  superintendence- 
of  the  local  fund  engineer  ;  in  some  of  the  larger  and  more  wealthy  villages  one  or  two  wells: 
might  be  constructed.  I  think  the  people,  as  at  Negapatam,  would  come  to  see  the  greater- 
advantages  of  drawing  water  from  such  sources  to  being  dependent  upon  tanks.  I  would  even 
go  a  step  further,  and  in  some  of  the  larger  villages  I  would  have  a  pump  to  raise  the  water 
into  reservoirs,  from  which  it  might  be  drawn  by  stop-cocks,  as  is  being  done  in  Madura  and 
is  to  be  adopted  in  Negapatam.  The  use  of  small  pumps  to  raise  water  into  reservoirs  is  com- 
mon at  many  stations  of  the  South  India  Railway.  This  not  only  saves  much  labor,  but  keeps, 
the  well  from  a  possibility  of  being  defiled  by  dirty  ropes  and  chatties. 

The  use  of  driven  tube  wells,  commonly  called  'Abyssinian  wells,'  is  worthy  of  considera- 
tion. It  would  make  this  paper  too  lengthy  to  go  into  details,  but  from  a  small  work  on  the 
subject,  lately  published  by  Mr.  John  Scott  (Irrigation  and  Water  Supply,  London,  Crosby 
Lockwood  &  Co.),  it  would  seem  they  are  now  the  form  of  wells  most  commonly  sunk  in 
many  parts  of  England,  and  are  not  expensive. 

What  obtain?  in  Tanjore  obtains  throughout  the  presidency  ;  the  amount  set  aside  for 
the  improvement  of  water-supply  is  never  spent.  No  systematic  attempt  has  yet  been  made 
to  remedy  the  water  supply. 

Nor  is  there  anything  repugnant  to  the  religious  prejudices  of  the  people  in  thus  im- 
proving their  water  supplies.  On  the  contrary,  as  I  have  pointed  out  elsewhere,  to  keep  their 
drinking  water  free  from  contamination  is  a  religious  duty  strictly  enjoined  on  all  Hindus  in 
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tlieir  ancient  shastras,  and,  as  far  as  I  have  been  able  to  gather  in  my  varioiis  tours  in  the  presi- 
dency, the  importance  of  this  duty  is  fully  admitted  and  recognized  by  all  respectalde  natives. 

Although  I  feel  as  sure  as  I  can  feel  sure  of  anything  that  a  pure  and  uncontaminated 
water  supjjly  would  considerably  diminish  and  in  time  practically  abolish  the  enormous  moi'- 
tality  of  these  cholera  epidemics,  yet  if  we  are  wrong  and  it  did  not,  if  the  scheme  fell  short 
of  our  (or  my)  expectations,  no  harm  would  be  done,  no  useless  expense  incui'red.  All  saiii- 
tarians  are  agreed  that  a  pure  water  supply  is,  especially  in  tropical  climates,  the  greatest 
boon  that  can  be  conferred  on  a  community. 

The  Government  is  most  benevolently  inclined  toward  the  millions  committed  to  its 
charge.  I  have  felt  it  my  duty  as  sanitary  commissioner  over  and  over  again  to  draw  their 
attention  to  this  matter  of  water  supply,  and  I  have  always  had  the  most  cordial  support  and 
encouragement.  But  the  matter  rests  now  mainly  in  the  hands  of  local  f  imd  boards  and  mimici- 
palities,  who  are  apt  to  think  they  have  no  funds  to  spare  for  this  most  necessary  sanitary 
improvement.  It  becomes  necessary  for  medical  and  sanitary  officers  to  be  persistent,  in 
season  and  out  of  season,  in  their  endeavors  to  bring  it  about.  If  the  scientific  and  medical 
world  of  Europe  come  to  indorse  Burdon  Sanderson's  lately  expressed  opinion  that  every  epi- 
demic of  cholera  which  reaches  Europe  has  its  starting-point  in  the  home  of  some  Hindu  on 
the  bank  of  the  Ganges,  they  will  presently  take  India  to  task  as  to  what  it  has  done  to  stamp 
out  this  disease.  General  sanitary  arrangements  are  all  very  well  and  have  my  most  cordial 
support,  but  I  don't  think  they  will  ward  off  cholera  any  more  than  they  will  set  a  broken  leg. 
A  man  Avith  a  fractured  limb  is  none  the  worse  for  having  his  house  whitewashed  and  the 
general  sanitary  arrangements  of  his  surroundings  attended  to,  but  a  sensible  practitioner  will 
scarcely  expect  a  satisfactory  union  unless  he  applies  splints.  So  with  cholera,  whitewash 
the  houses  and  clean  up  generally  by  all  means  ;  but  if  the  water  supply  is  contaminated  or 
open  to  contamination  the  inhabitants  of  the  whitewashed  houses  are  not  safe.  Such  at  least., 
gentlemen,  is  my  humble  opinion  after  some  forty  years'  experience  of  this  dread  scourge. 


WATER  SUPPLY  IN  NAGPUR. 
[Gaffky,  German  Commission  Report,  p.  239.] 

A  further  example  of  the  influence  of  the  water  supply  upon  cholera  in  India  is  furnished 
by  the  85,000  inhabitants  of  the  city  of  Nagpur,  the  capital  or  chief  city  of  the  Central 
Provinces.  According  to  a  communication  of  the  former  sanitary  commissioner  for  the 
Punjaub  (Compare  Furnel,  Indian  Medical  Gazette,  April,  1887),  the  city  was  siipplied  in  1882 
from  the  "Ambaghiri  reservoir."  In  the  seven  years  previous  to  the  opening  of  this  water 
supply  there  were  1,2G4  deaths  fi^om  cholera;  whilst  in  the  next  seven  years  after' that  date 
Nagpur  had  only  177  deaths  from  the  disease,  which  was  only  about  the  seventh  part  of  the 
former  figure. 

It  has  been  further  remarked  in  Nagpur  that  after  the  opening  of  the  water  supply  the 
cholera  was  limited  almost  exclusively  to  that  part  of  the  city  in  which  impure  water  was 
still  used,  such  as  that  of  surface  streams  and  open  tanks. 

The  number  of  deaths  in  this  city  from  cholera  from  1865  to  1881  is  shown  in  the  following 
table: 


Year, 

Deaths. 

Year. 
1871  

Deaths. 

4 
23 

Year. 

Deaths. 

1865  

420 
387 

1877  

3 
69 
12 

1866  

1872*  

1878  

1867  

1873  

1879  

1868  

44 
412 
1 

1874  

1880  

1869  

1875  

.32 
61 

1881  

CO 

1870  

1876  

*  Opening  of  the  water  supply. 
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Of  the  60  deaths  in  1881  not  less  than  31  belonged  to  a  part  of  the  city  which  had  not  the 
water  sui^ply,  and  where  esjjecially  tank  water  was  used;  the  remaining  29  deaths  were  dis- 
tributed among  the  remaining  25  districts  of  the  city,  of  whicli  20  had  the  water  sup^Dly,  whilst 
the  inhabitants  of  the  5  others  made  use  of  the  streams  or  tanks  and  only  made  a  partial  use 
of  the  water  supply  of  neighboring  districts  which  had  it. 


MILK  CONTAMINATION. 

In  illustration  of  the  possibility  of  the  contamination  of  milk,  I  may  mention  GoalatoUa, 
opposite  Manicktolla,  in  Calcutta.  The  tanks  on  the  sides  of  which  the  cow-huts  are  built  are 
simply  full  of  masses  of  cow  dung.  An  owner  of  cows  acknowledged  to  me  that  he  put  one- 
fourth  of  water  to  three-fourths  milk  and  considered  it  a  fair  proportion,  and  that  any  excess 
of  water  beyond  this  was  not  so,  and  that  before  the  hydrant  water  was  brought  so  near  to 
him  he  used  to  use  the  tank  filth  then  in  front  of  us  to  dilute  the  milk.  Arrangements  have, 
however,  been  made  for  the  clearing  away  regularly  of  all  this  cow  dung.  (From  section  IX, 
sanitary  works,  annual  report  of  the  sanitary  commissioner  for  Bengal,  1879.) 


CHOLERA  AND  MILK. 
By  Dr.  W.  J.  Simpson,  Health  Officer  of  Calcutta.* 

An  instructive  example  of  the  facility  with  which  milk  may  become  the  medium  for  the 
propogation  of  zymotic  diseases  is  afforded  by  a  limited  epidemic  of  cholera  which  occurred 
on  board  the  sailing  ship  The  Ardencluta,  lying  in  the  port  of  Calcutta.  Dr.  Simpson,  the 
health  officer  of  Calcutta,  investigated  the  outbreak  with  great  care,  and  in  a  most  admir- 
able report,  published  in  the  Indian  Medical  Gazette,  oft'ers  strong  evidence  that  the  out- 
break was  not  to  be  traced  to  any  peculiar  climatic  condition,  to  the  state  of  the  ship,  to  the 
water,  or  to  any  circumstances  connected  with  the  visits  of  the  men  on  shore.  Pursuing  the 
inquiry,  it  was  ascertained  that  10  of  the  men  had  used  milk  supplied  by  a  native  who  visited 
the  ship  daily ;  of  these  10  men  9  were  affected,  4  died  of  cholera,  and  5  had  severe  diarrhoea. 

The  native  who  supplied  the  milk  kept  one  cow  which  was  in  good  health,  but  he  frankly 
admitted  that  the  milk  he  supplied  to  the  sailors  contained  about  25  per  cent,  of  added  water ; 
and  it  also  came  out  that  several  of  his  neighbors  had  suffered  from  cholera.  A  case  had  been 
imported  on  March  2  ;  the  dejecta  from  this  patient  drained  into  the  tank  on  which  the  milk- 
man's house  stood.  The  milk  was  clearly  the  connecting  link  between  the  epidemic  in  the 
hamlet  and  on  board  the  ship,  and  it  was,  without  much  doubt,  rendered  infective  by  the 
addition  of  the  tank  water  fouled  by  the  dejecta  of  the  imported  case. 


THE  RELATION  OF  SUBSOIL  WATER  AND  PREVALENCE  OF  CHOLERA  IN  THE  DACCA  DIS- 
TRICT. 

Taking  everything  into  consideration,  it  can  not  be  said  that,  there  is  any  parallelism 
between  the  fluctuation  of  the  subsoil  water-level  and  that  of  cholera  in  this  district.  With  a 
steady  sinking  of  the  subsoil  water  from  September  to  March,  cholera  appears  in  October, 
rages  with  violence  in  November  and  December,  and  gradually  becomes  quiescent  during  the 
remainder  of  the  period.  It  may  be  said  that  the  level  of  the  subsoil  water  is  too  deep  in 
January,  February,  and  March  (14  to  18  feet),  for  its  fall  to  have  any  influence,  and  that  it  was 
more  likely  to  act  as  a  cause  of  cholera  during  the  time  it  was  falling  through  the  uj^per  strata 
saturated  with  decomposing  matter;  but  in  April  the  level  of  the  subsoil  water  is  practically 
the  same  as  in  March.    It  fluctuates  through  2  feet,  18  to  20  feet  below  the  surface  of  the 


*From  Brit.  Med.  Jour.— New  York  Medical  Journal,  July  30,  1887. 
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ground,  and  yet  cholera  bursts  forth  with  renewed  violence  in  almost  every  village  community, 
and  in  May,  the  condition  of  the  subsoil  water  remaining  unchanged,  cholera  is  disappearing. 
It  is  true  that  in  April  thei*e  are  frequent  heavy  showers  of  rain,  which  are  often  capable  in  a 
porous  soil  of  moistening  the  upper  strata,  and  thus  favoring  decomposition  in  them;  l)ut  there 
is  no  difference  between  April  and  May  in  this  respect.  The  showers  are  somewhat  more 
frequent  and  heavy  in  May.  In  June  the  subsoil  water  is  rising  rapidly,  but  cholera  almost 
entirely  disappears.  It  is  therefore  evident  to  my  mind  that  if  the  annual  flooding  during  the 
rains  and  the  rapid  and  steady  fall  of  the  level  of  the  subsoil  water  during  the  last  3  months 
of  the  year  have  any  influence  in  causing  the  absence  of  cholera  in  the  first  period,  and  its 
general  prevalence  during  the  second,  there  is  still  some  other  seasonal  influence  at  work  for 
the  remainder  of  the  year,  the  cholera  fluctuations  of  which  are  not  influenced  by  them. 

(Dr.  Crombie,  civil  surgeon,  Dacca,  abstract  of  his  comments  in  History  of  Cholera  in  India, 
Bellew,  London,  1885.) 


AN  INDIAN  CENSORSHIP  UPON  PUBLICATIONS  ON  CHOLERA. 

NON  CONTAGEOUSNESS  OF  CHOLERA  PROCLAIMED  BY  HIGH  GOVERNMENT  MEDICAL  OFFICERS,  WHILST  BELIEF  IN 
CONTAGION  AND  TRANSPORTABILITY  IS  NEARLY  UNIVERSAL  IN  INDIA  ;  KOCH'S  CRITICISM  OF  CUNINGHAM  AND 
PETTENKOFER. 

Koch  (Conferenz  zur  Erorterung  der  Cholerafrage,  Zweites  Jahr,  1885),  concerning  the 
differences  of  opinion  between  the  highest  medical  officers  and  the  great  mass  of  medical  men 
in  India,  says: 

It  seems  that  Herr  von  Pettenkofer  has  altered  his  views  relating  to  the  intercourse  of 
people,  especially  on  account  of  the  communications  of  Sanitary  Commissioner  M.  D.  Cuning- 
ham,  concerning  the  behavior  of  Indian  cholera,  but  I  have  already  shown  that  Cuningliam's 
assertions  must  be  accepted  with  the  greatest  caution.  There  was  a  time  when  Cuningham 
also  was  of  another  opinion,  when  he  also  admitted  that  human  intercourse  jilayed  a  very 
important  role.  In  the  year  1867  there  was  a  gi*feat  assemblage  of  pilgrims  at  Hurdwar,  and 
cholera  was  spread  over  the  whole  land  to  a  most  extraordinary  extent  by  the  returning  pilgrims. 
Cuningham  then  thoroughly  studied  the  relations  between  the  movement  of  i^ilgrims  and  cholera, 
and  came  to  the  conclusion  that  cholera  was  in  fact  transported  from  Hurdwar  in  various 
directions  by  the  pilgrims.  Twelve  years  afterward,  at  the  next  great  congregation  of  pilgrims, 
in  1879,  he  sought  to  prove  the  opposite.  During  this  time  he  had  completely  changed  his  views. 
In  1867  he  stood  upon  the  ground  of  positive  knowledge  and  his  own  actual  observation  ; 
later  he  began  to  rely  upon  theoretical  considerations;  in  his  office  he  no  longer  had  direct 
practical  contact  with  the  characteristics  of  cholera,  and  he  constantly  ignored  the  experience 
acquired  by  his  own  investigations,  and  finally  came  to  advocate  the  dependence  of  cholera  upon 
the  influence  of  the  monsoon,  taking  every  opportunity  to  deny  zealously  any  relation  between 
human  intercourse  and  cholera.  We  should  not  form  an  opinion  of  the  behavior  of  cholera 
in  India  through  the  subjectively  colored  general  history  of  the  Sanitary  Commissioner-General 
M.  D.  Cuningham,  but  if  we  wish  to  obtain  a  statement  of  the  real  facts  we  must  consult  the 
reports  of  the  sanitary  commissioners  of  the  separate  provinces,  from  which  Cuningham  drew 
his  own  accounts.  If  we  examine  these  original  reports,  which  do  not  emanate  from  the  '"Green 
table."  bu.t  from  x^ractical  life,  then  the  matter  appears  in  quite  another  light.  One  finds  indeed 
among  these  reports,  at  least  among  those  with  which  I  am  acquainted,  not  one  in  Avhich  it 
will  not  be  distinctly  declared  that  the  movements  of  the  pilgrims  in  India  play  the  chief  role 
in  the  spreading  of  cholera,  and  that  the  drinking  water  is  the  most  important  medium  of 
infection.  It  is  remarkable  that  siich  views  conflicting  with  those  of  Cuningham  remain  buried 
in  the  official  reports  where  they  meet  the  sight  of  scarcely  any  one,  and  that  the  Anglo-Indian 
physicians  neglect  to  jjublish  in  the  medical  press  or  in  proper  channels  ojien  to  them  their  own 
personal  convictions.  In  order  to  explain  this  singular  behavior  I  must  declare  that  there  is 
scarcely  an  independent  physician  in  India.    They  are  all  in  the  service  of  the  state,  and  Cun- 
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ingliam,  who  stands  at  the  head  of  the  Indian  sanitary  service,  is  their  commander,  and  many 
instances  there  are  to  speak  of  the  discipline  which  he  enforces  even  in  matter^  relating  to 
science.  I  place  before  you  a  brochure  with  the  title  "On  the  Communicability  of  Cholera 
by  Human  Intercourse,"  and  I  believe  that  I  am  acquainted  with  the  author,  one  of  the  upper 
medical  officials  of  India.  He  collated  out  of  Cuningham's  general  reports  the  passages 
which  can  be  used  against  the  well-known  theory  of  Cuningham  to  show  that  cholera  does 
spread  through  human  intercourse.  The  author,  however,  does  not  risk  the  publication  of  his 
name,  but  gives  to  his  book  the  motto Ilagna  est  Veritas  et  PrcBvalebit.''''  In  a  note,  the 
author  says,  without  mincing  words,  that  the  way  in  which  Cuningham  makes  use  of  his 
influence  "in  moving  the  government  of  India  to  suppress  all  expressions  of  opinion  from  the 
sanitary  commissioners  and  the  medical  officers  who  differ  from  him,"  has  already  stirred  uj) 
great  bitterness  among  the  Indian  jDhysicians.  None  of  these  physicians  dare  to  publicly  make 
known  their  divergent  opinions,  as  an  example  proves  which  was  brought  up  in  the  Daily 
Epidemiological  Society  during  the  time  of  the  health  exhibition  in  London.  A  military  sur- 
geon, who  had  exjjressed  himself  in  a  professional  periodical  against  the  Cuningham  theory, 
was,  without  ceremony,  transferred  to  a  remote  station  where  he  could  reflect  at  leisure  upon  the 
question  if  there  could  be  another  rational  opinion  than  that  of  his  superior.  I  speak  of  these 
matters  here  designedly  in  order  that  they  may  become  known  as  widely  as  possible,  hoping 
that  pressure  of  jDublic  opinion  may  assist  in  bringing  abo-\it  a  change  in  such  a  state  of  afi^airs. 

It  is  of  the  greatest  importance,  not  alone  for  medical  knowledge,  but  above  all  for  the 
safety  of  the  human  race  which  continues  to  be  periodically  threatened  by  cholera,  that  pre- 
cisely in  the  land  where  contagious  disease  is  most  rife,  in  India,  the  most  careful  investiga- 
tions of  cholera  should  be  prosecuted  and  by  independent  investigators  uninfluenced  by  gov- 
.ernmental  or  political  influence.  It  is  also  very  much  to  be  desired  that  all  observations  made 
in  India  about  cholera  should  become  common  knowledge,  and  that  it  should  not  be  at  the  will 
■of  a  single  person  to  perform  the  part  of  a  censor,  who  p)ermits  the  publication  onlj'-  of  that 
which  accords  with  his  possibly  one-sided  or  quite  erroneous  opinions.  Until  now  we  were 
acquainted  with  the  behavior  of  cholera  in  India  only  through  Cuningham's  accounts  of  it, 
and  from  these  as  well  as  from  the  communications  of  Herr  von  Pettenkof er  who,  as  it  seems 
to  me,  has  based  himself  exclusively  upon  Cuningham's  reports,  I  had  obtained  the  opinion 
that  in  India  cholera  was  not  regarded  as  a  communicable  disease.  But  I  was  greatly  astonished 
when  I  myself  arrived  in  India  and  found  exactly  the  opposite  of  this.  Every  physician  with 
whom  I  came  in  conversation  regarding  cholera  assured  me,  without  being  particularly  ques- 
tioned, that  the  pilgrims  were  the  most  frequent  means  of  transporting  cholera  in  India,  and 
that  there  was  not  the  slightest  doubt  that  cholera  is  a  transportable  disease. 


CHOLERA  AND  THE  SANITARY  CONDITION  IN  POOREE. 

In  the  Pooree  district  cholera  was  present  in  January  (1887)  in  places  far  apart  from  each 
other;  but  as  the  pilgrims  flocked  in  the  disease  rapidly  increased  and  became  epidemic  about 
the  end  of  February,  flrst  in  Pooree  town,  and  then  along  the  pilgrim  routes  in  Pooree,  Pipli, 
and  Khurdah  circles.  It  also  prevailed  in  remote  places,  such  as  Gop,  Nemajjara,  Bolia,  Patra, 
and  Bisnapur.  In  ordinary  years  the  Rathjatra  (car  festival),  held  in  June  or  July,  is  by  far 
more  largely  attended  than  the  Doljatra  (swing  festival),  held  in  February  or  March,  but  in 
1877  the  latter  festival  was  a  specially  holy  one,  said  to  occur  only  once  in  a  hundred  years, 
and  the  crowd  of  pilgrims  who  came  from  all  parts  of  India  to  visit  Jagannath  Avas  estimated 
at  200,000,  nearly  four  times  as  many  as  attend  in  ordinary  years.  In  March  cholera  was  at 
its  height,  and  the  mortality  in  the  town  of  Pooree  was  very  severe,  the  residents  suffering 
more  than  the  pilgrims.  In  April  the  disease  ceased  in  the  town  and  began  to  abate  in  the  dis- 
trict generally,  but  slowly.  "Informer  years  it  has  been  observed  to  abate  rapidly  until 
May,  to  revive  in  June  and  July,  when  the  second  festival  takes  place,  and  abate  again  a  sec- 
ond time  by  October.    This  year  (1877)  the  disease  did  not  abate  till  May,  but  then  it  slowly 
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•  and  steadily  declined  until  October,  a  marked  feature  being  the  absence  of  tlie  usual  epidemic 
during  the  second  festival  in  June  and  July.*'  In  November  and  December  tiie  usual  autumnal 
prevalence  was  coincident  Avith  a  minor  festival  held  in  November.  Of  the  total  5,795  chol- 
era deaths  registered  during  the  year.  3.005'occurred  in  the  months  of  February,  March,  and 
April,  and  1,230  of  the  number  were  pilgrims.  The  overcrowding  in  the  town  during  the  fes- 
tival was  very  excessive. 

The  existing  lodging-houses  could  not  furnish  room  for  more  than  a  small  fraction  of 
these  men,  and  thousands  of  pilgrims  had  to  pass  their  short  stay  in  Pooree  in  the  open  streets, 
gardens,  under  trees,  etc.  With  an  area  of  three  square  miles  neai'ly.  and  a  resident  popula- 
tion of  22,695  souls,  the  town  of  Pooree  was  said  to  have  I'eceived  a  temporary  addition  of 
nearly  200,000  souls  during  the  months  of  February  and  March. 

These  unsanitary  conditions  of  the  town,  which  have  ordinarily  been  great,  were  very 
materially  increased  during  and  some  time  after  this  great  festival.  The  food  supi)ly  and 
the  water  supply  were  extremely  bad. 

The  rice  cooked  in  the  temjile  and  offered  to  Jagannath  formed  the  main  part  of  the  food 
■of  this  immense  crowd.  This  food  is  often  cooked  of  bad  and  unwholesome  materials,  and  is 
made  available  for  use  at  extremely  irregular  hours,  sometimes  very  late  in  the  evening.  It 
is  often  sold  when  putrid,  and  consequently  injurious  to  robust  health  and  deadly  to  those  in 
low  health.  The  irregularities  were  multiplied  manifold  at  the  great  festival  in  March,  1877  ; 
hence  jDartial  starvation  on  the  one  hand,  and  unwholesome  food  on  the  other,  no  doubt  pre- 
disposed the  system  of  the  pilgrims  to  attacks  of  sickness.  Tiiis,  combined  with  high  religious 
excitement,  preceded  by  the  physical  discomforts  of  a  prolonged  and  wearisome  journey,  paved 
the  way  for  any  disease,  especially  cholera.  The  water  supply  of  Pooree  town  has  been 
naturally  bad.  The  nature  of  the  soil  is  porous.  The  human  excretions  were  never  removed, 
and  the  soil  got  quite  saturated  with  ordure.  During  the  rains  these  animal  matters  got 
dissolved  and  percolated  through  the  soil.  Wells  and  tanks,  which  form  the  sources  of  water 
supply  in  the  town,  could  never  be  expected  to  remain  uncontaminated.  Besides,  the  tanks 
are  used  for  bathing  purposes,  and  thoiisands  of  peo2:)le  are  seen  bathing  daily.  Many  vege- 
table matters,  such  as  rice,  flowers,  fruits,  and  leaves,  are  largely  thrown  into  the  tanks  as 
necessary  items  of  religious  ceremonies.  These  get  decomposed  and  vitiate  the  tank.  During 
the  festival  the  water  must  have  grown  very  filthy  indeed.  The  mass  of  pilgrims,  who  had 
every  form  of  physical  disadvantages  predisposing  them  to  disease,  drank  this  concentrated 
filth  in  the  shape  of  water,  and  so  added  another  potent  cause  of  sickness  to  many  already 
■existing.  There  is  no  existing  means  of  draining  the  city.  It  is  said  that  the  roads  serve  the 
purposes  of  surface  drains,  while  there  is  absolutely  no  provision  for  subsoil  drainage. 

With  regard  to  conservancy,  the  eff^orts  of  the  health  office  establishment  Avere  mainly 
•confined  to  street  conservancy  and  to  providing  a  few  lati'ines  for  public  use. 

But  they  were  not  com])rehensive,  and  the  work  of  removing  night-soil  had  just  begun 
when  the  great  festival  and  the  epidemic  of  cholera  occurred.  The  conservancy  arrangements 
in  private  houses  are  bad;  the  private  latrines  consist  of  holes  dug  in  the  earth,  and  when  one 
is  filled  another  is  opened,  until  all  available  ground  is  dotted  with  these  inadequately-covered 
pest-holes.  The  accumulated  ordure  of  years  within  a  few  feet  of  dwelling-houses  must 
necessarily  keep  the  dwellers  under  the  influence  of  these  obnoxious  causes  of  ill  health. 
This  was  not  an  exceptional  state  of  things  in  the  epidemic  of  1877,  but  has.  I  believe,  con- 
tinued ever  since  the  city  became  an  object  of  religious  pilgrimage.  (Report  by  the  Civil 
Surgeon.    Abstracted  from  Hist,  of  Cholera  in  India.    Bellew,  London,  1885.) 

The  following  tabulated  display  of  the  statistics  of  cholera  epidemics  in  Pooree,  the  holy 
city  of  the  worshipers  at  the  bloody  shrine  of  Jagannath,  towards'  which  point  great  pilgrim- 
ages are  periodically  directed  from  many  and  distant  parts  of  Hindostan,  and  from  whence 
they  scatter  again  to  their  homes,  show  the  years  of  recurrence  of  great  epidemics  of  cholera 
in  that  toAvn.  The  scattering  of  the  pilgrims  to  their  distant  homes  has  frequently  been  coin- 
cident with  outbreaks  of  cholera  in  the  districts  traversed  on  the  homeward  journey,  and  has 
•often  been  thought  to  be  the  means  of  spreading  cholera  broadcast  throughout  India.  It  is 
for  these  reasons  that  this  table  finds  a  place  here. 
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Cholera  adniissims  of  the  Pilgrim  Hospital  at  Pooree  in  each  month  of  the  twenty-five  years  from  1842  to  1866. 


Years 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

Total. 

1842  

36 
7 

5 

47 
35 

1 

1 

164 

200 

72 
4 
2 

107 

7 
25 

1 

6 
2 

6 
1 

106 

234 

206 
69- 
991 
51 
61 

114 
58 
70 

123 
51 

210 

167 
10 

135 
17 
71 

132 
50 

128 
99 
23 
95 
52 

1843  

3 
2 

2 

1 
1 

3 

1 
2 

3 
14 
14 

3 

1 
1 

3 

57 
1 
29 
47 
4 
2 

28 
2 

26 
18 
156 

2 

1846    

1 

4 
1 

1 

1 

5 

1 

1 

1848  

1 

1 

1 

1 

5 

1850  

1 

37 

11 
1 

4 
10 
48 
1 
2 
43 
3 
8 
19 
12 
6 
1 

1 

1 

2 

39 
104 
6 
129 

1852  

5 
2 
6 
2 
3 
8 
2 

8 

1 

2 

1 

3 

3 

1853.  

2 

1 

1 

1 

1 

7 
2 
1 
4 

1 

1 

2 

3 

1856  

1 

1 

~ 

11 
1 

1 
1 

66 
1 

2 

9 
47 

4 
27 
20 

2 
12 
13 

1859  

9 

1860  

1 

1 

3 

2 

96 
3 

91 

93 
1 

74 

1 
4 
1 

1861  

1 

1863  

2 

5 

3 
4 

1 

2 

1864  

1 

3 
1 
22 

1 

o 

1 

1 

1865  ■. 

2 
26 

1 

2 

1866  

1 

1 

1 

Total  

56 

127 

313 

28 

15 

1,255 

538 

13 

5 

15 

53 

13  2,431 

CHARACTERISTIC    FEATURES    OF  ASIATIC  CHOLERA— PRECAUTIONS  AGAINST  INFECTION 

FROM  CHOLERA* 

I.  The  unequal  and  very  partial  distribution  of  cholera  forms  the  first  of  its  characteristics 
which  I  shall  notice. — Mr.  Jameson  in  1820  most  distinctly  and  foi'cibly  refers  to  this  fact.  He 
remarks  npon  the  localized  power  of  the  disease  as  being  one  of  its  characteristic  features  in 
the  northwest  provinces,  but  as  having  been  wanting  in  Lower  Bengal  (its  endemic  area) ;  and 
from  his  time  down  to  the  present  day  we  find  epidemic  cholera  presenting  precisely  the  same 
phenomena. 

We  can  hardly  have  a  better  proof  of  this  than  by  referring  to  Dr.  W.  Farr's  map  of  the 
various  places  affected  by  the  disease  in  England  during  those  years  in  which  the  country  has 
been  under  its  influence,  or  by  following  the  history  of  cholera  in  our  Indian  jails.  Mr.  Jame- 
son informs  us  that  the  prisoners  in  the  Alipore  jail  were  free  from  the  disease  in  1817, 
although  it  was  raging  outside  the  walls  of  the  prison ;  and  even  more  remarkable  was  the 
case  of  the  convicts  confined  in  the  Allahabad  jail,  who  were  daily  employed  in  the  streets  of 
the  infected  city,  and  yet  escaped  the  influence  of  the  disease. 

This  localized  action  of  cholera,  whether  occurring  in  countries,  towns,  villages,  or  however 
small  the  community  may  be,  is  in  fact  a  characteristic  which  is  more  readily  admitted  than 
any  of  its  other  distinctive  features,  and  it  is  a  most  important  factor  in  our  argunient  con- 
cerning its  etiology,  for  we  can  hardly  conceive  limited  outbursts  of  disease,  such  as  mark 
the  progress  of  epidemic  cholera,  to  be  due  to  any  general  atmospherical  or  (as  they  are  com- 
monly called)  epidemic  influences.  This  localized  action  must  be  associated  in  our  minds  with 
some  more  tangible  and  specific  cause  than  an  imaginary  something  floating  about  in  the 
air,  or  carried  by  the  winds  from  place  to  place. 

I  am  convinced  that  if  we  would  rigidly  appreciate  the  circumstances  of  cholera  we  can 
not  too  strongly  impress  upon  our  mind's  eye  this  most  prominent  and  universally  accepted 
feature  of  the  disease. 


*Abstracted  from  Bellew  on  Cholera,  loc.  cit. 
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II.  The  second  characteristic  of  cholera  ivmch  we  may  notice  is  hardly  peculiar  to  this-, 
disease:  the  inhahitants  of  certain  localities  are  especially  liable  to  he  visited  by  cholera,  and' 
these  localities  have  features  in  common  tvith  one  another,  differing'  from  other  places  wltich 
have  usually  escaped  its  influence.  As  a  general  rule  cliolera  lias  been  most  destructiA^e  in 
large  seaport  towns,  and  the  majority  of  tliese  are  bnilt  on  low-lying,  alluvial  soils,  at  the- 
moiiths  of  rivers;  they  are  frequently  densely  populated. 

Wo  can  hardly  admit  that  the  characteristic  feature  of  the  disease  above  noticed  is  simply 
due  to  the  circumstances  of  the  popiilation  of  these  towns  inhabiting  low  alluvial  soils,  espe- 
cially Avhen  we  consider  how  very  virulent  the  disease  has  been  at  times  in  places  built  on  high 
elevations  and  even  on  lofty  mountain  ranges.  We  naturallj^  look  for  some  more  general 
cause  influencing  the  populations  of  all  densely-peopled  cities,  and  which  would  be  applicable 
to  the  circumstances  of  the  poor  of  all  countries  and  nations.  It  seems  probable  that  in  this 
lies  the  secret  of  cholera  committing  the  greatest  devastation  among  the  inhabitants  of  large 
towns — they  constitute,  numerically,  the  bulk  of  our  population — and  their  habits  of  life,  pov- 
erty, and  the  nature  of  their  dwellings,  render  them  less  capable  of  resisting  a  disease  like- 
cholera,  than  those  who  live  in  greater  affluence  and  under  more  favorable  hygienic  circum- 
stances. 

I  have  remarked,  in  my  definition  of  cholera,  that  persons  in  an  exhausted  or  bad  state  of 
health  are  most  susceptible  of  the  influence  which  engenders  the  disease,  and  it  is  hardly 
necessary  for  me  to  argue  the  point  that  the  poor  of  our  large  towns  are,  as  a  general  rule,  in- 
less  robust  health  than  those  living  in  rural  districts ;  the  former  become-  pale  and  anseniic, 
their  blood  is  poor  in  red  particles,  and  it  is  ]Drol)able  that  the  secretions  of  their  stomachs  and' 
intestinal  canals  become  imjDaired,  inducing  a  state  of  the  system,  which  is  beyond  all  others, 
favorable  to  cholera.  In  this  way,  therefore,  and  by  the  fact  of  the  accumulation  of  a  consid- 
erable number  of  the  inhabitants  of  the  civilized  parts  of  the  world  in  large  cities,  Ave  may 
account  for  the  prevalence  of  cholera  among  such  communities ;  the  people  are  in  a  less  per- 
fect state  of  health  than  those  living  on  high  land,  whose  occupation  is  for  the  most  part 
agricultural,  leading  them  to  pass  the  greater  part  of  their  lives  in  tlie  pure  and  invigorating 
atmosphere  of  the  country. 

We  may  allow,  for  the  sake  of  argument,  that  the  food  of  both  classes  is  equally  nouvish- 
ing ;  but  with  regard  to  water  we  can  not  place  them  by  any  means  on  an  equality.  In  the 
country,  the  population  being  scanty,  there  is  far  less  chance  of  the  drinking  water  becoming- 
contaminated  with  dejecta  of  persons  suffering  from  cholera ;  and  on  high  lands,  accidents  of 
this  kind  must  be  even  less  frequent,  on  account  of  the  natural  drainage  of  the  country  toAvards- 
a  lower  leA'el,  and  because  much  of  the  drinking  Avater  consumed  Avould  be  drawn  from  small 
but  rapid  streams,  having  their  source  in  pure  springs  among  the  hills.  The  reverse  of  all 
this  is  to  be  found  in  low-lying  sea-port  toAvns.  The  lower  the  level  the  more  sluggish  the  sur- 
face and  underground  drainage,  and  the  more  likelihood,  therefore,  of  the  acciimulation  of 
oontaminated  Avater  in  drains  and  cess-pools  :  and  the  less  the  chance  of  its  finding  a  natural 
outlet,  the  greater  the  probability  of  its  i^ercolating  into  wells  and  other  sources  from  which 
drinking  Avater  is  supplied.  The  influence  of  rain,  again,  over  these  loAV-lying  localities  must 
often  be  very  deleterious,  making  cess-pools  overflow,  bursting  drains,  and  in  fact  disseminat- 
ing all  the  filth  of  our  large  cities  into  many  of  their  almost  stagnant  rivers  and  Avells,  and 
that,  occasionally,  in  spite  of  their  being  protected  by  the  best  of  all  remedies  under  the- 
circumstances — a  good  and  free  supply  of  Avater  delivered  by  jDroperly  organized  water  com- 
panies. 

A  third  characteristic  of  cholera  I  have  to  notice  is,  that  no  amount  of  over-croicding,  no- 
specicd  condition  of  the  soil,  nor  any  circumstance  ivith  which  ive  are  acquainted,  has  ever- 
been  known  to  origincde  Asiatic  choleixi  de  iiowo  among  men  removed  from  its  endemic  influ- 
ence, or  unless  the  disease  has  been  epidemic  at  the  time  beyond  the  confines  of  India. 

For  a  confirmation  of  this  distinctive  feature  of  cholera  I  must  apiDeal  to  the  history  of  ■ 
the  disea'-e.  for  in  no  single  instance  can  I  discoA^er  a  Avell  authenticated  case  which  would  form 
an  exception  to  the  above  rule. 
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We  have  traced  Asiatic  cholera  on  several  occasions  to  the  Mauritius,  but  always  after  the 
arrival  of  vessels  from  India  with  persons  on  hoard  who  had  been  among  those  suffering  from 
cholera.  The  same  thing  has  occurred  in  America,  Guadaloupe,  the  islands  of  the  Grand  Ca- 
nary Group,  and  so  on.  In  fact,  I  may  with  confidence  challenge  any  one  to  cite  an  instance 
of  epidemic  cholera  occurring  beyond  the  precincts  of  British  India,  unless  connected  by  a 
direct  chain  of  cases  with  an  outbreak  of  the  disease  in  India.  I  do  not  say  that  it  is  always 
possible  to  trace  cholera  immediately  from  man  to  man  in  its  progress  over  the  world  for  two 
reasons :  First,  because  our  evidence  must  frequently  be  wanting  in  j)recise  data ;  and,  sec- 
ondly, because  articles  of  clothing  or  goods  soiled  with  the  dejecta  of  cholera  patients  are  capa- 
ble of  propagating  the  disease. 

And  here  let  me  draw  the  reader's  attention  to  the  facts  that  Australia  and  other  large 
tracts  of  country  have  as  yet  been  free  from  Asiatic  cholera,  and  that  these  places  are  separ- 
ated from  India  by  extensive  oceans  or  seas;  on  the  other  hand,  that  as  communication  with 
Europe  has  become  more  constant  and  rapid,  so  has  epidemic  cholera  become  more  frequent 
in  its  visits  to  that  continent,  invariably  pursuing  the  route  followed  by  man  in  his  passage  to 
and  from  India,  halting  for  a  time  in  intermediate  countries  where  the  seeds  of  the  disease 
have  been  soAvn  to  bear  fruit  in  due  season,  whence  fresh  germs  have  been  again  transmitted 
to  other  men  who  have  carried  it  a  stej)  farther  towards  the  west.  Thus  has  the  malady  been 
propagated  from  one  human  being  to  another  until  its  influence  has  spread  from  the  east  as  far 
as  the  western  shores  of  America.  But  cholera  has  never  appeared  in  America  unless  Europe 
has  been  first  affected;  it  has  never  broken  out  in  the  west  of  Europe  imless  the  eastern  part 
of  the  continent  has  been  previously  under  its  influence;  and  it  has  never  been  generated  in 
the  east  of  Eurojje  unless  connected  vdtli  an  outburst  of  the  disease  in  Turkey-in-Asia,  Arabia, 
or  Persia;  nor  have  these  countries  been  affected  iintil  the  disease  had  previously  burst  out 
with  violence  over  Bengal,  and  traveled  by  steady  stejis  to  the  west  of  India. 

A  fourth  characteristic  of  epidemic  cholera  is,  that  its  intensity  varies  during  its  continu-. 
ance  in  a  country  or  a  large  town,  so  that  it  has  periods  of  little  and  great  activity,  in  fact, 
usually  ivell  marked  periods  of  increase,  culmination,  and  decline.  This  characteristic  feature 
of  cholera  has  frequently  been  adverted  to  in  these  pages  under  the  terms  of  "outbursts"  of 
cholera,  and  so  on,  expressing  the  extremely  rapid  way  in  which  a  community,  probably  pre- 
viously healthy,  have  suddenly  been  smitten  with  cholera.  Whenever  the  disease  has  appeared 
either  in  India,  Europe,  or  America,  we  have  had  numerous  instances  of  this  kind  brought  to 
our  notice.  Take,  for  example,  the  advent  of  cholera  in  Paris  in  1831;  M.  Gendrin  informs  us 
that,  on  the  third  day  of  the  appearance  of  cholera  in  the  city,  he  received  patients  into  the 
Hotel  Dieu  from  every  quarter  of  Paris.  The  same  rule  holds  good  in  instances  of  small  com- 
munities as  well  as  of  large  ones;  and  as  a  general  rule  the  first  outburst  of  the  disease  is  the 
most  malignant.  We  find  this  fact  also  illustrated  in  the  case  of  the  Paris  epidemic  above 
referred  to;  for,  of  the  first  ninety-eight  cases  admitted  into  the  hospital,  no  less  than  ninety- 
six  died.  Instances  of  a  similar  kind  are  constantly  presented  to  our  notice  in  the  history  of 
cholera  among  our  EuroiJean  regiments  and  native  convicts  in  India.  The  disease  usually 
declines  far  more  gradually  than  it  commences,  and  often  exhibits  periods  of  renewed  activity; 
these,  however,  become  fewer  and  less  virulent  in  the  course  of  time,  and  finally  the  malady 
disappears  from  the  affected  locality,  perhaps  to  burst  out  in  some  neighboring  town  or 
province  with  a  repetition  of  the  same  phenomena. 

I  have  alluded  to  meteorological  changes  as  influencing  the  spread  of  cholera  over  India, 
but  we  can  hardly  accede  to  this  cause  (well-marked  as  its  power  undoubtedly  is  on  a  large 
scale)  any  such  subtle  inflitence  as  that  which  evidently  governs  these  local  outbreaks  of 
disease.  For  example,  in  the  instance  again  of  Paris,  in  1831,  we  find  certain  villages  in  its 
neighborhood  severely  visited  by  cholera,  while  others  absolutely  escaped.  We  can  not  explain 
a  circumstance  of  this  kind  by  supposing  that  the  atmosphere  over  Paris  differed  materially 
from  that  in  these  villages,  and  still  less  that  the  atmosphere  of  one  village  was  different  from 
that  of  another  village  within  a  few  miles  of  it.  No  doubt  facts  of  this  description  have  tended 
to  throw  a  mystery  around  this  disease,  which  has  been  intensified  by  the  terinble  malignity 
and  suddenness  of  its  attack. 
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I  must  confess  that  I  hardly  find  any  of  the  prevailing  views  as  to  the  modus  operandi  of 
the  causes  which  are  supposed  to  produce  cholera  in  the  human  body  to  account  satisfactorily 
for  this  feature  of  the  disease.  But  supposing  that  we  believe  that  cholera  is  mainly  propa- 
gated by  the  excreta  of  those  affected  by  the  disease  finding  their  way  into  the  drinking  water, 
and  that  it  is  only  in  a  certain  stage  of  decomposition  that  this  organic  matter  is  capable  of 
exciting  a  similar  action  in  the  intestinal  canal  of  those  who  swallow  it,  we  may  thus  explain 
much  which  otherwise  appears  very  mysterious  in  connection  with  cholera.  The  develoi:)ment 
of  tliis  idea,  and  the  facts  with  Avliich  I  shall  attempt  to  raise  a  superstructure  upon  it.  must 
remain  for  subsequent  consideration.  But  I  may  here  remark  that,  if  we  alloAv  the  i)0ssi1)ility 
of  the  Seine  having  been  contaminated  in  the  manner  I  have  suggested  in  1831,  and  suppose 
that  its  waters  became  poisonous  when  this  organic  matter  was  in  a  certain  stage  of  decompo- 
sition, and  that  this  condition  gradually  declined  as  oxidation  progressed,  the  water  after  a 
certain  period  no  longer  containing  decomposing  choleraic  dejecta  in  a  dangerous  state,  we 
may  thus  account  for  the  sudden  onslaught  of  the  disease. 

The  intensity  of  this  poison  would  be  greatest  probably  within  twenty-four  hours  from 
the  introduction  of  the  cholera  stuff  into  the  water;  but  this  would  vary  with  the  dej)th  of  the 
water,  the  state  of  the  atmosphere,  and  so  on,  meteorological  changes  influencing  to  a  consid- 
erable extent  the  intensity  and  length  of  time  of  its  decomposition,  supposing,  of  course,  the 
water  to  be  once  only  contaminated.  If  the  organic  cholera-infecting  matter  found  its  way 
from  time  to  time  into  the  drinking  water,  then  as  each  successive  quantity  of  the  nitrogenous 
stuff  passed  through  a  certain  stage  of  decomposition  a  fresh  outburst  of  the  disease  would 
occur  among  those  who  partook  of  the  water  at  that  particular  period. 

I  maintain  that  this  idea,  if  supported  by  fact,  demands  our  serious  consideration,  for,  as  I 
have  said  before,  we  may  thus  account  for  the  suddenness  of  the  outbreak  of  cholera  ;  more- 
over, it  explains  the  fact  that  epidemic  cholera  has  invariably  sprung  from  a  pre-existing 
source  of  disease  ;  that  it  is  impossible  for  it  to  break  out  in  a  locality  beyond  its  endemic  area 
unless  the  organic  matter  from  another  person  suffering  from  cholera  has  been  introduced  into 
the  jjlace  through  the  agency  of  man,  and  that  as  decomposition  can  not  be  set  up  in  organic 
matter  unless  with  the  aid  of  moisture  and  a  certain  temperature,  so  cholera  depends  greatly 
for  its  diffusion  ujDon  drinking  water  and  the  range  of  the  thermometer.  Lastly,  this  con- 
taminated water  must  be  swallowed  during  a  particular  stage  of  the  decomposition  of  the  or- 
ganic matter  in  order  to  x:)roduce  any  ill-effects,  for  as  oxidation  goes  on  the  water  purifies  it- 
self and  in  the  course  of  a  few  days  becomes  innocuous. 

I  believe  we  must  adopt  some  such  theory  as  this  to  account  for  those  characteristic  fea- 
tures of  cholera  which  we  are  now  discussing;  a  freshly  contaminated  water  explains  the  out- 
burst of  the  disease,  the  oxidation  of  the  organic  matter  its  decline.  We  may  in  this  way 
•explain  how  certain  villages  around  Paris  escaped  the  influence  of  cholera,  while  others  were 
terribly  affected  by  it,  supposing,  in  the  first  case,  that  the  drinking  water  had  escaped  con- 
tamination, and  in  the  other  that  choleraic  matter  had  been  introduced  into  it.  An  explanation 
of  this  kind  is  of  course  no  less  applicable  to  the  case  of  other  cities  and  countries  than  to  that 
of  Paris  ;  in  fact,  if  the  history  of  cholera  be  read  by  the  light  of  such  theory  as  this,  much 
which  is  otherwise  dark  and  mysterious  becomes  comparatively  easy  of  comprehension,  and 
apparently  discordant  facts  range  themselves  into  intelligible  order  ;  and  we  have  some  weighty 
facts  to  addiTce  in  favor  of  this  argument,  althougli  it  is  necessary  before  handling  them  to 
endeavor  to  clear  away  much  of  the  jungle  which^  entangles  the  subject — the  growth  of  years — 
'  )L  which  we  must  be  rid  before  we  can  hope  to  work  the  soil  we  are  breaking  to  advantage. 

A  fifth  characteristic  of  cholera  is  that,  after  having  been  a  certain  time  epidemic  in  a 
locality,  it  entirely  disappears,  unless  in  its  endemic  area.  In  considering  this  feature  of  the 
disease  we  must  again  appeal  to  its  history.  I  have  already  pointed  out  the  fact  that  cholera 
is  hardly  endemic  in  any  country  beyond  the  peninsula  of  India,  the  eastern  provinces  of  the 
Bay  of  Bengal,  and  Java.  It  has  appeared  over  Europe  and  America  on  several  occasions, 
but  after  exercising  its  baneful  influence  for  a  period  of  two  or  three  years  it  has  gradually 
died  out  and  disappeared,  until  again  rekindled  by  a  fresh  imiDortation  of  the  disease  from 
India.    Like  certain  tropical  plants,  cholera  appears  incapable  of  a  long-continued  existence 
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beyond  the  region  from  which  it  originally  sprang  ;  it  may,  however,  live  and  bear  fruit  even 
in  the  cold  of  a  European  winter  if  fostered  in  carefully-warmed  conservatories,  as,  for 
instance,  in  the  overheated  houses  of  the  Russians.  Unless  cared  for  in  this  way  it  becomes 
dormant  in  the  cold  of  a  Euroj^ean  winter,  to  sprout  out  again  in  the  heat  of  the  summer,  but 
with  less  vigor  than  in  the  year  of  its  primary  invasion. 

As  regards  this  feature  of  cholera  we  can  not  explain  why  the  disease  does  not  continue 
in  vigorous  growth  in  Europe,  or,  in  fact,  in  any  part  of  the  world  beyond  India,  but  we  may 
surely  rest  content  with  a  statement  of  the  fact.  It  is  equally  impossible  to  explain  why  cer- 
tain plants  and  animals  can  only  flourish  in  particular  regions  of  the  globe  ;  why,  for  instance, 
we  can  not  keej)  up  a  vigorous  European  stock  of  human  beings  in  India.  We  know  this  can 
not  be,  and  in  the  present  state  of  our  knowledge  mxxst  be  content  to  receive  the  statement  as 
true  because  experience  teaches  us  that  it  is  so.  And  so  with  cholera  ;  we  know  no  physical 
laws  which  can  account  for  the  limitation  of  endemic  cholera  to  India,  nor  why  the  disease 
gradually  dies  out  after  a  few  years  of  life  and  vigor  in  any  other  country  ;  but  this  in  no  way 
detracts  from  the  certainty  or  value  of  the  facts.  This  feature,  moreover,  does  not  exclusively 
belong  to  epidemic  cholera,  but  is  common  to  other  zymotic  affections,  as  scarlet  fever,  which 
is  unknown  in  an  epidemic  form  in  India,  or  yellow  fever,  which  can  hardly  exist  in  the  north 
of  Europe. 

Facts  such  as  these  appear  in  a  clear  light  when  viewed  in  connection  with  others  of  an 
analogous  kind  with  which  we  are  more  familiar.  Much  of  my  experience  of  cholera  was 
gained  in  the  district  of  Tirhoot,  a  great  indigo-producing  country,  and  every  planter  knows, 
very  well  that  if  he  would  get  good  produce  from  his  plant  he  can  not  rely  on  the  indigenous 
seed  ;  he  must  import  it  year  after  year  from  the  northwest ;  if  he  sows  seed  from  plant  reared 
in  the  district  he  may  have  a  fine  crop,  but  he  will  get  little  or  no  produce  out  of  it.  He  acts 
upon  the  experience  he  has  gained  and  imports  his  seed  from  localities  far  less  famed  for  their 
indigo  than  Tirhoot ;  but  this  imported  seed  yields  largely  in  that  district.  And  so  it  is  with 
cholera  :  the  imported  disease  is  terribly  prolific  and  fatal  in  its  first]  year's  growth  on  a  new 
soil,  and  from  that  time  it  deteriorates  in  its  power  of  destroying  life  and  graduallj^  declines. 

We  find  this  same  character  further  illustrated  in  the  case  of  new-comers  i:ito  a  locality 
under  the  dominion  of  cholera  ;  here  the  virgin  soil  is  brought  to  the  seed,  but  the  same  effects 
as  in  the  former  case  have  been  noticed  over  and  over  again,  and  notably  in  India  among  the 
inhabitants  of  the  Rajmahal  hills.  In  other  parts  of  the  world  facts  of  a  similar  kind 
have  been  observed,  as  on  the  arrival  of  recruits  in  the  Crimea  when  the  country  was  under 
the  influence  of  cholera. 

A  sixth  characteristic  feature  of  epidemic  cholera  is  that  every  outbreak  of  the  disease 
beyond  the  confines  of  British  India  may  be  traced  back  to  Hindostan,  through  a  continuous 
chain  of  human  beings  affected  with  the  disease,  or  through  articles  stained  ivith  their  dejecta. 
In  other  words,  the  train  of  phenomena  resulting  in  cholera  beyond  the  confines  of  India 
must  have  commenced  in  this  country  ;  consequently  America,  Europe,  and  the  greater  pai't 
of  Asia  may  justly  blame  India  for  all  they  have  suffered  from  cholera. 

I  have  already  entered  somewhat  at  length  into  this  subject  when  discussing  the  geo- 
graphical distribution  of  the  disease,  nevertheless  I  must  briefly  touch  on  it  again.  It  is  to 
my  history  that  I  appeal  in  proof  of  the  above  statement ;  I  have  there  given  an  account  of 
the  gradual  advance  of  the  disease  from  Bengal  over  the  northwest  of  India  and  into  the 
Punjab,  Cabul,  and  Persia,  or  from  Bengal  to  Bombay,  Persia,  Arabia,  and  Turkey,  in 
Europe,  on  every  occasion  in  which  the  disease  has  appeared  in  Europe.  Cholera  has  in  this 
course  invariably  followed  the  routes  by  which  man  travels,  and  if  it  has  thus  spread  from 
country  to  country  by  his  agency  then  we  may  fairly  assume  that  it  has  extended  continuously 
from  man  to  man. 

It  is  hardly  to  be  sup^josed  that  we  can  always  trace  the  disease  from  A,  B,  and  C  to  D, 
E,  and  F ;  but  if  we  can  so  follow  it  from  A  to  D,  and  the  evidence  is  in  favor  of  its  extend- 
ing in  the  same  way  from  B  to  E,  and  from  C  to  F,  it  requires  no  great  stretch  of  the  imagina- 
tion to  conclude  that  the  disease  did  not  thus  extend  from  man  to  man  in  the  latter  cases,  be- 
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cause  we  are  convinced  it  did  so  in  the  former.  I  have  shown,  for  example,  that  out  of  nine- 
teen men  who  drank  water  contaminateil  with  cliolera  dejects,  five  were  seized  with  cholera  in 
less  than  three  days.  There  was  no  chance  of  error  in  this  case  ;  the  organic  matter  contained 
in  the  drinking  water  without  doubt  produced  a  disease  in  these  people,  the  prominent  feature 
of  which  Avas  that  the  epithelium  of  their  intestinal  canals  underwent  a  change  precisely  sim- 
ilar to  that  of  the  organic  matter  entering  Avith  the  water,  and  this  occurred  in  a  community 
free  from  the  disease,  and  living  under  good  hygienic  circumstances.  Here,  therefore,  is  the 
evidence  of  the  direct  communication  of  the  disease  from  A  to  D,  and  from  it  are  we  not  jus- 
tified in  concluding  that  under  similar  circumstances  B^and  C  communicated  the  disease  to  E 
and  F,  as,  for  exami^le,  at  Hurdwar  in  1867,  and  that  they  in  their  turn  spread  it  over  the 
country  as  described  by  Dr.  Murray  ?  By  the  evidence  afforded  by  these  cases  let  us  thought- 
fully examine  the  history  of  the  disease  in  all  times  and  places,  and  we  can  not  but  conclude 
tliat  cholera  is  a  communicable  disease  from  man  to  man. 

It  is  necessary,  however,  to  be  explicit  as  to  the  form  of  cholera  Avhich  is  thus  com- 
municable; it  is  Asiatic  cholera  we  are  discussing,  and  I  have  given  the  definition  of  the 
disease  in  the  first  chapter  of  the  work.  I  need  hardly  say  this  diff'ers  essentially  from  sporadic 
■cliolera,  which  no  one  ever  supposed  to  be  communicable,  either  in  this  country  or  in  any 
other  parts  of  the  world,  and  which  evidently  arises  quite  indei^endently  of  any  pre-existing 
disease,  usually  from  overindulgence  in  food,  or  from  eating  unripe  fruits  or  such  like  unwhole- 
some matters.  I  am  quite  prepared  to  admit  that  there  is  an  anology  betAveen  the  diseases;  I 
believe  they  are  both  connected  Avith  changes  in  the  intestinal  canal;  but  in  the  sporadic  form 
thei'e  is  no  evidence  to  sIioaa^  that  the  fomes  are  capable  of  setting  up  a  special  and  deadly 
molecular  action  in  the  intestines  or  otherAvise  healthy  people,  which  is  characteristic  of  Asiatic 
cliolera,  giAdng  rise  to  the  rice-water  alkaline  stools,  and  the  rapid  death  Avhich  too  frequently" 
f olloAvs  this  form  of  disease.  On  the  other  hand  jit  can  not  be  denied  that  cholera  is  not  easily 
distinguishable  from  sporadic  diarrhoea,  and  I  should  chiefly  rely  upon  the  fact  of  cholera  being- 
present,  and  the  cholerine  epidemic  at  the  same  time,  in  order  to  connect  the  two  together, 
believing  as  I  do  that  cholerine  is  simply  a  modified  form  of  Asiatic  cholera,  and  is  capable  of 
engendering  this  more  deadly  form  of  the  disease  in  other  people  by  means  of  the  dejecta. 

Tlie  seventh  characteristic  of  cholera  tchich  1  would  notice  is,  that  the  more  exjjlicit  the 
examination  the  clearer  the  fact  appears  that  the  disease,  in  the  major  itjj  of  cases,  spreads  from 
one  human  being  to  another  by  means  of  the  cholera  fames  finding  its  way  into  drirtl<ing  water, 
and  thus  into  the  intestines  of  other  people. 

If  we  examine  all  the  reports  Avitli  reference  to  the  epidemic  of  18G5-"G(i,  Ave  shall  notice 
how  directly  they  tend  to  support  Dr.  Suoav's  theory,  and  to  refute  the  A^ieAv  expressed  by  the 
London  College  of  Physicians  in  ISo-f,  AAdiich  AA'as  to  the  effect //to ^  //  ivas  never  likely  that 
icater  ivoidd  be  found  to  be  the  medium  of  comniuniccdion  in  cholera.  In  investigating  this 
matter  Ave  must  again  return  to  the  history  of  the  disease,  and  I  would  es2Jecially  point  to  the 
instance  I  have  mentioned  in  connection  Avith  the  epidemic  of  1861  in  the  Punjab,  as  positiA^e 
eA^idence  of  Avater,  contaminated  Avith  cholera  evacuations,  being  a  medium  of  the  communica- 
tion of  cholera  from  one  person  to  many  others. 

Dr.  Snow's  Broad  street  case  was  a  remarkable  illustration  of  tlie  influence  of  contaiui- 
nated  Avater  in  spreading  the  disease.  Doubtless  the  choleraic  dejecta  of  the  first  patient  in 
this  locality  has  passed  into  the  Avell  of  the  Broad  street  jjump  and,  Avhile  imdergoing  oxida- 
tion, had  afiiected  many  of  those  who  partook  of  the  water.  No  more  definite  evidence  of  this 
fact  could  possibly  haA'e  been  afforded,  than  Avhen  the  Broad  street  pump-AA^ater  Avas  accidentally 
carried  out  to  Hampstead,  and  generated  the  disease  in  two  of  the  three  persons  who  there 
partook  of  it. 

Dr.  Richardson's  investigations  into  the  spread  of  the  disease  among  the  men  of  Her  Majesty's 
navy  in  the  Crimea  in  1854  is  hardly  less  to  the  point;  and  Dr.  W.  Farr's  account  of  the  outbreak 
in  Newcastle  during  the  same  year  affords  a  very  remarkable  example  of  a  similar  kind.  Avliich, 
in  conjunction  Avith  the  explosion  of  cholera  in  the  districts  supplied  by  a  certain  portion  of 
the  East  London  water  Avorks  in  1866,  lea\^es  us  hardly  any  room  to  question  the  part  played 
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by  water  contaminated  by  the  excreta  of  cholera  patients  in  the  prodnction,  or  rather  in  the- 
extension  of  the  disease.  We  may  safely  assume  that  cholera  never  would  have  been  gen- 
erated among  those  who  suffered  had  it  not  been  for  the  circumstances  described  in  the  history 
of  these  cases. 

Turning  now  to  India,  we  have  illustrations  of  the  same  facts  in  the  instance  of  the 
outbreak  of  cholera  at  Hurdwar  in  1867.  First,  we  have  evidence  of  the  assembling  of  an 
enormous  congregation  of  pilgrims,  some  of  whom  had  come  from  districts  and  villages  in 
which  cholera  was  prevalent,  but  the  disease  did  not  spread  among  them  until  the  down-jDOur 
of  rain  occurred  on  the  11th  of  April,  the  night  before  the  great  bathing  day.  The  assembled 
crowd  (3,000,000  in  number),  having  been  soaked  to  the  skin  for  13  hours,  rushed  down  in  a. 
body  to  the  river  with  their  wet  clothes  on,  and  drank  of  its  water,  which  must  thus  inevitably 
have  been  contaminated  with  any  organic  matter  washed  off  their  saturated  cotton  garments. 
Within  24  hours  cholera  burst  out  in  all  directions  among  those  unfortunate  people,  and  they 
afterwards  disseminated  it  throughout  the  country. 

Nor  must  we  omit  the  consideration  that,  if  the  organic  matter  of  cholera  dejecta  lives, 
grows,  and  is  destroyed  in  water,  it  accounts  for  much  concerning  the  disease  which  has. 
hitherto  been  a  mystery.  Take,  for  instance,  the  case  of  the  ship  Britannia  in  1854.  The  mor- 
tality that  took  place  on  board  the  vessel,  in  which  cholera  broke  out  16  days  after  leaving 
Varna,  was  very  great,  and  yet  they  supplied  themselves  from  an  infected  ship  with  additional 
hands  and  transferred  some  of  their  sick  in  return;  but.  in  neither  case  did  the  crew  in  or  from 
the  infected  vessel  suffer. 

The  Britannia  had  left  an  infected  port.  Supposing  the  water  contained  in  her  tanks  to 
have  been  contaminated,  it  would  have  been  poisonous  to  many  of  the  men  drinking  it  during 
a  certain  stage  of  decomposition,  probably  lasting  from  5  to  8  days.  The  organic  matter  having 
then  passed  throiigh  this  condition,  might  haVe  been,  and  probably  was  drunk  with  impunity 
by  those  subsequently  coming  on  board.  On  the  other  hand,  the  disease  did  not  extend  to  the- 
crew  of  the  second  vessel,  although  cholera  cases  were  put  on  board,  because  the-  drinking 
water  was  preserved  from  contamination. 

On  the  other  hand,  in  the  case  of  Calcutta,  since  the  introduction  of  pure  water  into- 
the  town,  we  have  seen  how  very  materially  cholera  has  decreased  among  the  inhabitants- 
of  the  place,  demonstrating  the  fact  that  in  a  locality  having  the  unenviable  reputation 
of  being  the  "home  of  Asiatic  cholera,"  a  pure  supi^ly  of  water  has  greatly  diminished  the 
death  rate  among  its  population,  the  mortality  that  still  occurs  from  this  disease  among  the 
people  being  attributable,  in  many  instances,  to  persons  who  have  contracted  the  disease 
beyond  the  precincts  of  the  town,  or  who  have  not  availed  themselves  of  the  protection  afforded 
them  by  the  municipal  authorities — preferring  river,  well,  or  tank  water  to  that  distributed 
by  the  Calcutta  water  works. 

I  have  had  to  record  the  progress  of  cholera  on  several  occasions  from  Eastern  Bengal, 
during  one  season  as  far  to  the  west  and  northwest  as  Allahabad  and  Cawnpore,  a  few  cases 
at  the  same  time  occurring  in  the  principal  cities  situated  on  the  River  Jumna  at  Agra,  Muttra, 
and  Delhi.  During  the  subsequent  rains  the  whole  of  the  northwest  and  Pun-jab  have  been 
under  the  influence  of  the  disease.  It  seems  to  me  that  these  things  are  best  explained  as  fol- 
lows :  When  the  southwest  monsoon  sets  in  over  Bengal  the  River  Ganges  becomes  the  great 
high  road  of  traffic  between  the  home  of  endemic  cholera  and  the  northwestern  provinces. 
After  the  cold-season  crops  have  been  gathered  in,  and  the  monsoon  has  fairly  begun  to  blow 
over  Bengal,  large  fleets  of  country  boats  start  on  their  journey  from  Calcutta,  Dacca,  and 
other  emj)oriums  of  trade  for  Patna,  Benai'es,  Allahabad,  Mirzapore,  and  Cawnpore,  which 
latter  place  they  reach  aboiat  August. 

The  total  number  of  country  boats  which  passed  Sahebguiige  during  the  year  1873  were;. 


CHOLERA  IN  EUROPE  AND  INDIA.  431 


Up-stream  traffic. 

[Calcutta  Gazette,  July  9,  1873.] 


Blonths. 

Loaded 
boats. 

Passenger 
boats. 

Empty 
boats. 

Total. 



January   

1,105 

11 

533 

1,CG9 

February  

1,308 

31 

444 

1,783 

March  

1,361 

91 

426 

1,878 

764 

19 

496 

1,279 

May  

1,472 

19 

513 

2,004 

1,499 

13 

339 

1,8.51 

July  

1,055 

12 

277 

1,344 

August  

1,821 

25 

273 

2,119 

September  

1,515 

24 

347 

1,880 

October  

1,132 

33 

48S 

1,648 

November  

1,115 

34 

417 

1,506 

December  

892 

20 

425 

1,337 

Total  

15,039 

332 

4, 993 

20, 364 

A  few  of  tliese  boats  sail  up  the  Juuiiia  as  far  as  Agra  and  even  Delhi.  They  return  to 
the  lower  provinces  before  the  Ganges  subsides  in  September. 

The  southwest  monsoon,  therefore,  would  appear  to  be  the  indirect  cause  of  the  dissemina- 
tion of  cholera  over  the  country,  in  that  it  brings  with  it  moisture — a  necessary  element  for 
the  development  of  the  disease,  but  more  especially  because  it  is  before  tliis  Avind  tliat  the 
large  fleets  of  country  boats  move  up  the  Ganges,  conveying  men  and  goods  from  the  home 
of  endemic  choler'a  to  be  disseminated  over  the  uj)per  provinces.  Thus  the  disease  springs 
up,  not  only  in  the  great  cities  on  the  Ganges  at  which  these  boats  stop,  but  it  also  appears 
in  the  large  towns  on  the  Jumna.  We  have  in  these  details  a  repetition  of  the  old  story — 
cholera  progressing  with  man  along  the  great  high  roads  upon  which  he  travels,  spreading  no 
faster  than  he  moves,  and  being  generated  in  wet  and  hot  weather. 

No  sooner  do  the  rains  cease,  and  the  dry  west  winds  of  the  upper  provinces  set  in — at 
the  latter  end  of  September  or  beginning  of  October — than  cholera  begins  to  decline  over  the 
northwest.  In  Bengal  the  rains  cease  later  in  the  year,  in  showery  weather,  and  a  fresh  out- 
burst of  the  disease  then  occurs. 

I  am  perfectly  aware  that  it  has  been  maintained  by  observers  as  far  back  as  1818  that 
the  southwest  monsoon  has  a  far  more  direct  influence  in  spreading  the  disease  over  the  country 
than  I  am  disposed  to  attribute  to  it.  I  can  not,  however,  accept  the  notion  of  the  monsoons 
being  the  direct  means  by  which  cholera  is  directly  disseminated  over  India  : 

(1)  Because  we  find  that  people  living  on  the  hills  of  Lower  Bengal,  and  theref(jre  under 
the  influence  of  winds  blowing  over  the  endemic  area  of  cholera,  are  yet  free  from  the  disease. 

(3)  The  wind  has  never  conveyed  the  disease  from  the  coast  of  Burmah  or  India  to  the 
Andaman  Islands. 

(3)  We  have  the  direct  testimony  of  independent  observers  that,  in  the  great  epidemic  of 
1818,  cholera  advanced  down  the  Madras  coast  and  across  to  Bombay  against:  the  prevailing 
monsoon.  Again,  in  1849,  Dr.  Leitch  informs  us  that  cholera  advanced  from  the  east  in  the  teeth 
of  the  southwest  monsoon,  then  blowing  Avith  a  force  equivalent  to  a  velocit}'  of  25  miles  an 
hour. 

(4)  If  the  southwest  monsoon  carries  the  seeds  which  engender  cholera  in  the  human  body 
from  east  to  northwest  as  far  as  Cawnpore,  why  does  it  stop  there?  The  disease  should  be  dis- 
seminated over  the  whole  country,  including  the  northwest  and  Punjab,  every  year,  if  carried 
by  the  prevailing  wind. 

(5)  It  is  impossible  to  explain  the  extension  of  cholera  from  Alexandria  over  Euroi^e  in 
1865,  and  its  steady  progress  from  east  to  Avest  over  Europe  and  America  on  preA'ious  occasions, 
upon  any  theory  Avhich  obliges  us  to  accept  the  Avind  as  the  chief  influence  Avhich  causes  the 
spread  of  cholera. 
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(6)  Siil'l  less  can  we  explain  its  advent  in  isolated  localities,  as  the  Mauritius,  Fodo,  and 
iGuadaloupe,  and  numerous  other  places,  if  we  accept  the  monsoon  theory. 

(7)  Quarantine  when  practicable,  as  at  Peterhoff  in  1831,  in  Palermo  in  1865,  and  on  sev- 
•eral  occasions  in  Greece,  has  xorevented  the  ingress  of  cholera  into  these  places,  which  could 
not  have  been  the  case  had  the  disease  spread  by  means  of  the  wind. 


INCREASED  MORTALITY  FROM  CHOLERA  IN  THE  EUROPEAN  AR3IY  OF  BENGAL. 

The  following  table  shows  that  there  has  been  a  very  decided  increase  in  the  mortality 
•of  European  soldiers  in  the  army  of  Bengal  who  suffer  an  attack  of  cholera.  These  figures 
:seem  to  indicate  either  that  the  disease  has  essentially  increased  in  virulence  or  that  the 
rtherapeutics  of  this  disease  as  applied  in  that  country  has  retrograded  rather  than  advanced. 
It  is  not  probable  that  the  former  is  the  case,  for  there  are  two  very  cogent  reasons  against 
(that  assumption.  In  the  first  place  the  percentage  of  mortality  among  the  natives  attacked, 
where  as  a  rule  occidental  systems  of  therapeutics  are  not  in  question  (for  the  great  majority 
of  the  native  population  sicken  and  die  or  recover  now  as  formerly  without  the  intervention 
>©f  the  European  physician),  seems  to  have  suffered  no  corresponding  increment.  The  disease 
among  those  attacked  has  always  been,  and  still  is,  exceedingly  fatal.  In  the  second  place, 
whilst  the  European  epidemics  which  have  recurred  at  varying  intervals  have  grown  less  and 
less  destructive  with  the  passage  of  time,  there  seems  to  have  been  really  little  change  in  the 
percentage  of  mortality  among  those  actually  attacked.  I  have  indeed  had  occasion  to 
■remark  elsewhere  the  not  very  flattering  fact  that  the  only  advantage  experienced  by  the 
European  sufferer  over  his  East  Indian  brother  in  respect  of  treatment  during  an  attack  of 
scholera  appears  to  b§  due  entirely  to  receiving  the  aid  of  the  physician  at  an  earlier  stage  of 
•the  disease,  the  only  period  during  which  the  skill  of  the  western  physician  seems  to  be  of 
■more  avail  than  the  barbaric  treatment  or  the  fatalistic  neglect  accorded  the  immense  majority 
of  the  native  population  of  India  who  have  the  misfortune  to  be  attacked  with  cholera.  It 
•would  seem,  therefore,  rational  to  presume  that  in  India  the  Euroj)ean  soldier,  who  is  attacked 
•with  cholera,  does  not  receive  sufficiently  early  medical  attention  of  the  most  skillful  character. 
'This  is  all  the  more  remarkable,  since  the  vitality  statistics  of  the  Bengal  army  show  that 
during  the  same  period  the  percentage  of  cholera  attacks  to  numerical  strength  has  decidedly 
■decreased 'during  the  same  time,  a  result  probably  of  improvements  in  hygiene  and  prophy- 
ilaxis.  ' 

^Died  out  of  each  100  treated  for  cholera,  1837-88,  in  the  European  army  of  Bengal:^' 


Years. 

1827  

1828  

1829  

1830  

1831  

1832  

1833  

1834  

18-35  

1836  

1837  

1838  

1839  

1840  


Deaths. 


Years. 


28. 13 

1841 

29.77 

1842 

22.89 

26.13 

1844 

23.50 

1845 

21.12 

1846 

31.96 

1847 

32,31 

1848 

26.04 

1849 

16. 17 

1850 

33.42 

1851 

27.70 

1852 

18.50 

1853 

31.25 

18.54 

Deaths. 

S8.46 
43,46 
39.77 
44,81 
48,67 


V    40. 74t 


61,00 
50.54 


Years. 

1855  

1856  

18.57  

1858  

1859  

1860  

1861  

186.3  

1863  

1864  

1865  

1866  

1867  

1868  


Deaths. 


50.00 
57. 85 


54.34 
50.17 
53. 25 
64.04 
61,28 
75. 11 
69.59 
72.50 
60. 00 
60.87 
65. 52 


Years. 

1870-18791: 

1880  

1881   

1882  

1883  

1884  

1885  

1886  

1887  

1888.  ... 


Deaths, 

70,00 
71,00 
72.00 
.55. 00 
66.00 
63. 00 
64. 00 
69.00 
07.00 
60.00 


*From  Bengal,  report  on  cholera,  for  la()B-'8S.    By  Bryden. 

t  Eight  years  ending  1853.    Macpherson,  Indian  Annals.  1858,  p.  250. 

%  From  annual  report  of  Sanitary  Commissioner  ivith  Government  of  India,  1890. 
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The  following  table  showing  the  mimber  of  deaths  by  cholera  officially  reported  as  occur- 
ring in  the  city  of  Calcutta  from  1841  to  1884,  inclusive,  shows  great  variations  in  the  annual 
mortality  from  this  disease.  The  apparent  periodicity  of  rise  and  fall  in  the  number  of  deaths 
from  cholera  in  this  city,  I  shall  have  occasion  to  refer  to  in  a  later  chapter  whilst  discussing 
the  very  obvious  periodicity  of  cholera  epidemics  in  India.  The  table  should  be  viewed  in 
connection  with  that  chapter.  The  last  column  of  the  table  indicates  a  very  striking  fall,  more 
or  less  permanent,  in  the  number  of  annual  deaths  from  this  disease.  This  peculiarity  slioidd 
be  considered  in  connection  with  what  has  already  been  said  concerning  water  supply,  sewerage, 
and  conservancy  in  the  city  of  Calcutta. 

Statement  of  deaths  from  cholera  reported  by  the  municiiml  authorities  as  having  occurred  in  the  town  of  Cal- 
cutta from  1841  to  1884. 


Years. 

1841  

1842  

1843  

1844. 

1845  

1846  

1847  

1848  

1849  

18.50  

1851  

1852  

18.53  

1854  

1855  


Deaths. 

5,177 
6,  .545 
3,739 
5,811 
6,340 
6,427 
3,041 
2,503 
3,867 
3,348 
4,374 
4,189 
5,033 
3,083 
3,744 


Years. 


1856. 
1857. 
1858. 
1859. 
186:3. 
1861 . 
1863. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 


Deaths. 

4,540 
3,838 
5, 195 
4,670 
6, 5.53 


5,076 
6,826 
2,268 
4, 178 
3,592 
1,560 


Years. 

1871  

1872  

1873  

1874  

1875  

1876  

1877  

1878  

1879  

1880  

1881  

1882  

1883  

1884  


Deaths. 


790 
068 
140 
216 
668 
851 
418 
335 
186 
805 
893 
240 
0.37 
273 


ORITIOISMS  OF  INDIAN  VITAL  STATISTICS  BY  LOCAL  SANITARY  OFFICIALS  OF  HIGH  RANK. 

The  following  abstracts  from  official  Indian  sanitary  reports  are  quite  a  sufficient  backing, 
if  any  were  needed,  of  what  has  already  been  said  upon  this  subject.  In  conformity  with  our 
custom,  we  introduce  their  testimony: 

Now  the  cholera  deaths  shown  by  seasons  are  those  occur ing  amongst  the  civil  population, 
and  the  seasonal  division  was  adopted  because  no  reliable  facts  of  any  kind  are  obtainable.  In 
speaking  of  the  figures  in  our  register  I  said  on  a  former  occasion  that  they  are  unsupported 
by  one  single  fact  as  to  antecedent  conditions.  They  are  nothing  more  than  the  bald  record 
of  so  many  births  and  deaths  in  such  and  such  areas  ;  the  deaths  too,  repoj'ted  by  patels  and 
police,  whose  guesses  at  the  specified  causes  to  which  they  shall  be  assigned  are  based  on  the 
garrulous  and  garbled  statements  of  relatives  or  friends,  themselves  grossly  ignorant.  In  a 
total  population  of  16,000,000  odd  there  are  some  14,000,000  villagers,  of  whom  the  great 
majority  live  and  die  without  ever  coming  under  medical  treatment.  My  impression  is,  that 
with  their  deaths  nothing  more  can  be  done  than  is  done.  (Annual  Report  of  Sanitary  Com- 
missioner for  the  Government  of  Bombay,  1882. ) 

As  remarked  in  last  year's  report,  no  change  has  taken  place  in  the  mode  of  machinery  of 
registering  births  and  deaths.  The  returns  can,  therefore,  only  be  looked  upon  as  approxi- 
mative ;  and  until  some  simple  legal  measure  is  passed  defining  the  duties  of  village  account- 
ants, and  making  the  duty  of  reporting  births  and  deaths  to  that  official  compulsory  on  every 
householder,  they  must  continue  to  remain  so.  In  some  parts  of  the  mofussil  much  opposition 
to  registration  exists,  which  would  be  amusing  if  it  were  not  pernicious.  Thus  in  Viziana- 
grum  on  a  late  tour  the  municipal  manager  reported  to  the  sanitary  commissioner  as  follows  : 
"People  much  opposed  to  registration  ;  think  if  register  birth  of  a  child  it  will  die  soon.  When 
registrars  go  round  receive  much  abuse  ;  people  cry  out  '  Here  are  these  fellows  wanting 
deaths;  can't  you  die  to  oblige- them,"  etc.  A  kurnum  in  the  Coimbatore  District  coolly 
S.  Mis.  92  28 
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remarks  that  he  "  never  notices  births  and  deaths  among  Vodders  and  Pullers,  who  are  low 
class  inhabitants  of  his  village."  (From  Annual  Report  of  the  Sanitary  Commissioner  for 
Madras,  1881.) 

CRITICISM  OF  CUNNINGHAM'S  DEDUCTIONS  FROM  BALD  FIGURES  CONCERNING  UNIVERSAL 
PREVALENCE  OF  CHOLERA  AND  ITS  RELATIONS  TO  SEASONS. 

In  a  recent  book,  "Cholera:  What  Can  the  State  do  to  Prevent  it?"  by  Dr.  Cunning- 
ham, late  general  sanitary  commissioner  aad  surgeon-general  with  the  government  of  India, 
great  stress  is  placed  by  the  author  upon  the  constant  occurrence  of  scattered  cases  of  cholera 
throughout  the  whole  of  India,  even  during  the  periods  of  quiescence  and  of  absence  of  epi- 
demics, and  arguments  are  based  upon  these  isolated  cases  with  which  he  seeks  to  over- 
throw the  doctrine  of  the  transportability  and  communicability  of  cholera.  Aside  from 
other  objections  to  arguments  with  such  a  basis  there  is  the  fatal  objection  that  the  Indian 
statistics  are  entirely  unreliable  for  such  purposes.  While  the  statistics  may  comprise  some 
very  large  figures  more  or  less  approximating  the  real  truth,  it  is  entirely  unwarrantable  to 
draw  any  deductions  from  them  where  small  figures  are  concerned.  The  following  abstracts 
from  the  annual  reports  of  the  sanitary  commissioner  of  the  government  of  India  and  of 
the  sanitary  commissioners  for  some  of  the  Indian  provinces  will  indicate  the  opinion  con- 
cerning the  faultiness  and  unreliability  of  the  Indian  mortality  statistics  entertained  by  the 
commissioners  themselves.  Further  than  this,  it  would  seem  to  one  who  is  acquainted  with 
the  system  by  which  the  data  of  the  local  statistics  relating  to  the  health  of  the  native  popu- 
lations are  originally  gathered  impossible  that  there  could  be  even  an  approximation  to 
exactness.  In  the  first  place,  according  to  the  ready  admissions  of  nearly  every  Indian  phy- 
sician with  whom  one  comes  in  contact  either  in  Europe  or  in  India,  even  for  the  skillful 
physician  during  his  first  year  of  experience  with  cholera  in  India  there  is  often  the  greatest 
difficulty  in  distinguishing  between  an  isolated  attack  of  genuine  cholera  and  an  ordinary 
attack  of  cholera  morbus,  or  nostras,  following  imprudences  in  diet  on  the  one  hand  and  an 
attack  of  pernicious  intermittent  fever  on  the  other,  the  evidence  furnished  by  autopsies 
being  not  always  conclusive.  And  yet  vital  statistics  of  the  native  population  are  collected 
by  the  chief  man  of  the  village,  who  is  in  no  way  acquainted  with  medicine,  and  even  his 
imformation  is  as  a  rule  based  upon  the  ignorant,  and  therefore  inexact,  statements  of  the 
families  of  the  deceased.  Of  course  in  this  case  the  distinction  between  death  from  perni- 
cious malai-ia  and  common  digestive  disturbances  is  utterly  impossible  to  be  made,  and 
reports  of  death  as  due  to  cholera  during  periods  of  absence  of  epidemics  outside  of  the 
endemic  area  and  of  deaths  constantly  reported  within  the  endemic  area  must  necessarily 
comprise  a  large  proportion  of  deaths  due  simply  to  pernicious  intermittent  fever  as  well  as 
common  cholera  morbus,  especially  when  one  rememl)ers  the  excessive  prevalence  of  malarial 
diseases  in  most  of  these  districts  and  the  filthy  habits  of  the  populace  and  their  habitual 
imprudence  in  eating.  Even  in  the  health  reports  of  the  military  surgeons  and  of  the  civil 
surgeons,  which  concern  the  health  of  the  army  and  of  the  European  population  in  India,  by 
standing  order,  emanating  from  the  chiefs  of  the  sanitary  departments,  no  distinction  is  to  be 
drawn  between  death  from  imprudences  in  diet  wliich  are  likely  to  be  by  ordinary  cholera 
morbus  and  those  due  to  the  genuine  infectious  cholera.  It  is  incredible  that  deaths  from 
both  cholera  morbus  (cholera  nostras)  and  pernicious  malarial  fever  do  not  enter  largely  into 
the  cholera  statistics  in  India.  Furthermore,  the  frequent  practice  of  poisoning  by  arsenic  is 
from  a  similarity  of  symptoms,  likely  to  cause  many  deaths  to  be  charged  to  cholera,  which 
are  really  caused  by  poison. 

From  the  mortality  statistics  published  by  the  Spanish  Government  during  the  last  four  or 
five  years  it  appears  that  there  are  in  that  kingdom  25  deaths  per  annum  among  every  10,000 
of  the  population  which  are  due  to  cholera  morbus,  and  it  is  rational  to  infer  that  at  least  a 
great  proportion  of  the  recorded  mortality  from  cholera  in  India  should  be  ascribed  to  com- 
mon cholera  morbus,  and  to  this  number  of  deaths  from  inferred  cholera  morbus  should  be 
added  even  a  larger  number  in  all  probability  due  to  pernicious  malaria.    So  that  it  seems  in 
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the  highest  degree  irrational  for  the  recent  surgeon-general  of  India,  iipon  such  flimsy  evi- 
dence as  these  very  imperfect  statistics  furnish,  to  base  the  statements  so  positively  made,  that 
even  outside  of  the  endemic  area  in  India  isolated  cases  of  genuine  cholera  are  constantly 
occurring.  And  when  he  undertakes  to  apply  these  hypothetical  deductions  from  the  Indian 
statistics  to  the  course  of  cholera  outside  of  India,  and  asserts  with  equal  positiveness  tliat 
there  is  scarcely  any  country  in  the  world  in  which  isolated  cases  of  genuine  cholera  dx)  not 
constantly  occur,  his  assertion  must  be  regarded  as  nothing  less  than  absurd. 

SEASONAL  PREVALENCE  OF  CHOLERA. 

Since  some  sanitarians  holding  high  offices  under  the  Indian  Government,  and  a  few  dis- 
tinguished writers  in  Europe  and  America  have  placed  great  stress  upon  what  they  term  "  the 
seasonal  development  of  cholera,"  the  l)ald  statistics  upon  which  this  notion  is  based  are  re- 
produced here  in  full.  It  is  to  be  hoped  tliat  these  bald  figures,  which  have  been  arranged  so 
laboriously  by  Cunningham  to  show  what  Bryden  clearly  established  decades  before  and  what 
no  one  has  since  seriously  disputed,  may  prove  to  be  of  some  practical  use  when  reanalyzed 
and  rearranged  by  some  industrious  statistician  who  may  not  have  access  to  the  original 
sources. 
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*  TABULATED  STATISTICS  SHOWING  THE 
Districts  forming  the  central 


No. 


District. 


Average 
population. 


Jan. 


Feb. 


Mar. 


Apr. 


24  Pergunnahs  and  Calcutta  with  its  suburbs. 

Howrah  

Serampore  and  Hooghly  

Nuddea   

Jessore   

Burdwan  

Dacca  

Furreedpore  

Backergunge  

My  raensingh  

Moorshedabad  

Dinagepore  

Maldah  

Rajshahai  

Rungpore  .,  

Bogra  

Pubna   

Purneali    i... 

Noakhally  

Tipperah  


Total 


Average  death-rate  of  each  mouth  per  10,000  of  population 
Percentage  of  deaths  in  each  month   


2,480,363 
683, 219 
885, 13  i 
1,915,321 
1,826, 135 
1,713,284 
1,984,672 
1,322, 161 
2, 139, 161 
2,700, 942 
1,290,208 
1,508, 135 
693, 437 
1,324,684 
2, 123, 968 
711,913 
1,261,661 
1,781,741 
767, 353 
1,. 526, 635 


30, 640, 125 


9,441 
1,969 

799 
5,222 
8,873 
2,346 
5,691 
3,193 
14, 692 
3,993 
1,403 
1,210 

701 

850 
2,168 

456 
1,027 

228 
12, 460 
3, 537 


7,778 
1,674 
861 

3,869 
3,358 
2,447 
2,068 
1,340 
4,877 
3,304 
1,727 
517 
423 
377 
869 
140 
332 
740 
7,317 
2,242 


11,148 
2,066 
1,421 

10,301 
6, 9.57 
5,059 
2,786 
4, 098 
5, 760 
1.507 
3,656 
847 
1,254 
1,198 
1,289 
356 
1,016 
4, 171 
3,084 
2,761 


10,291 
1,594 
2,058 

13,119 

12,373 
.5,823 
7.813 
9, 057 
8,848 
3,265 
5, 495 
2,111 
3,884 
6,465 
3,310 
1,502 
4,394 

12, 562 
1,957 
3,168 


80,258 


45,049 


70,735 


119, 


2. 18 

12.1 


1.22 


1.92 
10.7 


3.24 


Districts  situated  towards  the 


21 

784,262 

440 

767 

1,163 

825 

1,236 

22 

745, 175 

800 

1,445 

2,859 

1,962 

1,651 

23 

2,529,382 

2, 478 

4,321 

4,849 

2,963 

2,181 

34 

8.57,756 

1,601 

1,845 

4,130 

4,493 

5, 866 

25 

Cuttack  

1,616,474 

1,617 

1,914 

4,547 

4,852 

5, 173 

26 

839,081 

850 

1,711 

4,  .551 

3,080 

3, 570 

37 

1,413,690 

191 

194 

884 

1,137 

1,611 

Total  

Average  death-rate  of  each  month  per  10,000  of  population  

8,775,820 

7,983 

12, 197 

22,973 

19,311 

21,388 

.76 
4.6 

1.16 

7 

2. 18 
13.1 

1.83 
11.1 

2.02 
12.2 

Percentage  of  deaths  in  each  month  

*  Copied  from  Sanitary  Commissioner  Cuningham's  book:  "  Cholera:  What  can  the  State  do  to  prevent  it?" 
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portion  of  the  endemic  area. 


j 

1 

.Iiiiie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
deatlis. 

Averai^e  an- 
nual death 
rate  per 
iQ  UOO  of 
population. 

]\Icixinium 

No.  of 
deaths  iu 
any  one  of 
the  13  years. 

Mininium 

No.  of 
deaths  in 
any  one  of 
the  12  years. 

No.  of 

years 
death-i-ate 
exceeded 
1  per  10,600. 

No. 

3,  aof) 

1,447 

1.377 

1,463 

2,398 

6, 351 

13, 628 

75, 054 

25.22 

10, 934 

794 

12- 

1 

709 

405 

370 

596 

790 

1,4:39 

2,825 

15,618 

19.05 

1,893 

393 

12 

2 

399 

298 

358 

406 

501 

883 

1,,538 

10, 340 

9.74 

1,473 

454 

12 

3 

997 

439 

162 

291 

1,287 

7,668 

9,877 

59, 182 

3.5.75 

11,030 

538 

12 

4 

1,683 

702 

265 

205 

2,097 

9,902 

16,737 

09,247 

31,60 

14, 832 

1,906 

12 

5 

2,323 

1,347 

880 

524 

468 

680 

3,189 

27,578 

13. 41 

5,276 

144 

11 

6 

867 

398 

745 

858 

2,095 

9,351 

13, 734 

49, 569 

20. 81 

11,257 

427 

12 

475 

190 

338 

301 

2,613 

7,  .386 

8,309 

.39, 877 

25. 13 

14, 135 

.303 

12 

8 

2, 152 

694 

312 

203 

736 

3,328 

14, 338 

62,441 

24,32 

19, 177 

291 

12 

9 

1,860 

619 

393 

449 

1,963 

6, 636 

9,314 

.35, 893 

11.07 

7,979 

250 

12 

10 

1,232 

391 

313 

276 

897 

2,490 

2, 6.52 

23, 563 

15,23 

4, 163 

539 

12 

11 

801 

680 

341 

207 

14.5 

572 

1,605 

10, 952 

6. 05 

2,  ,306 

214 

13 

12 

561 

288 

177 

69 

416 

1, 626 

1, 752 

13,734 

16. 50 

4,401 

■52 

11 

13 

493 

106 

96 

118 

1.150 

2,649 

2,887 

19,616 

12.34 

3,333 

161 

12 

14 

1,884 

1,265 

886 

435 

1,078 

2, 802 

4,735 

24, 681 

9.68 

5, 664 

49 

11 

15 

226 

189 

67 

396 

1 , 083 

2, 851 

1,498 

9, 483 

11. 10 

1,888 

104 

12 

16 

301 

91 

53 

330 

2, 366 

6, 403 

4,807 

32, 73(1 

15. 03 

3,937 

312 

12 

17 

1,009 

4.59 

341 

429 

755 

1,701 

963 

28, 623 

13.39 

8,870 

117 

10 

18 

267 

108 

190 

95 

139 

5, 085 

13,312 

45, 591 

49.51 

21,858 

75 

11 

19 

534 

177 

104 

53 

243 

1,9.36 

4,331 

21,019 

11.47 

3, 488 

359 

12 

20 

21,977 

10, 193 

7.568 

7, 593 

23, 124 

81,239 

130, 831 

664,797 

.28 

.31 

.  21 

.  63 

2.  21 

3  .06 

18  08 



3.3 

1.5 

1.1 

1. 1 

3.5 

12. 2 

19. 7 

100 

margin  of  the  endemic 

area. 

1,158 

968 

580 

224 

96 

208 

497 

8,102 

8. 67 

1,9.54 

38 

11 

21 

1,580 

672 

690 

2.50 

146 

400 

954 

13, 409 

15.00 

3, 996 

80 

12 

22 

2, 853 

2,731 

1,014 

474 

560 

1,190 

2,476 

28,088 

9.35 

5,637 

68 

11 

23 

6,944 

5,195 

1,041 

457 

740 

1,612 

2,388 

36, 302 

35.27 

7,361 

49 

11 

-  34 

5,918 

6,325 

3, 101 

2,510 

3, 513 

3,494 

3,506 

45. 370 

23.  .39 

7,296 

124 

11 

35 

5,119 

5,  .536 

2, 103 

891 

710 

1,965 

2,430 

32,  .51 2 

32. 68 

7,569 

9 

11 

36 

1,751 

1,998 

1,315 

697 

370 

.578 

194 

10, 920 

6.44 

2,096 

114 

10 

37 

25, 322 

23, 315 

9,844 

5,503 

5,ia5 

9,447 

12,445 

174,763 

2.41 

2.21 

.94 

.52 

.49 

.90 

1.18 

16.6 

14,5 

13.3 

5.6 

3.3 

2.9 

5.4 

7.1 

;00 

1 
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Districts  of  Bengal  and  the  northwest  province 


No. 


District. 


Average 
population. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


2,141 
356 
617 
113 
6,991 
5,119 
4,383 
4,432 
4,781 
1,698 
15, 545 
2,840 
2,919 
2,000 
3,004 
3,566 


Maubhoom  

Hazaribagh  

Ranchee  

Cliybassa  

Monghyr  

Bhaugulpur  

Gya  

Patna  

Shahabad   

Saruu   

Tirhoot  and  Darhhanga . 

Chuinparun  

Ghazipur  and  Ballia*  

Benares*  

Mirzapur*  

Azamgarh*  

Total  


Average  death-rate  of  each  month  per  10,000  of  population  . 
Percentage  of  deaths  in  each  month  


1,026,899 
1, 


,423,184 
488,493 
891,380 
896,224 
037,216 
658,080 
844,441 
172, 121 
800, 107 
581,211 
635, 633 
842,980 
095, 605 
,495,263 


26, 827, 145 


18 
32 
16 
32 
28 
53 

129 
24 
71 
24 
32 

301 
81 
37 


.03 
.3 


205 
30 
23 
75 
21 

106 
38 
33 

110 
45 
65 
3 
90 

365 
85 
65 


1,362 


433 
213 
66 
196 
453 

2,579 
326 
508 
169 
49 
269 
113 
1.54 

1,073 
771 
421 


7,793 


750 
312 
184 
173 
3,044 
8,185 
1,684 
2,729 
1,254 
466' 
4,  .540 
1,758 
1,184 
2,649 
2,733 
3,393 


35,038 


.04 
.4 


.24 

2.1 


1.09 
9.7 


60, 505 


1.88 
16.7 


*  In  the  northwestern  provinces. 
Eastern  districts  of  the  northwestern  provinces  and  Oudh  {exclud- 


44 

Jaunpur  

1,112,545 

115 

134 

1,716 

8,803 

2,210 

45 

2,300,468 

19 

48 

745 

10,764 

6,449 

46 

1,. 543, 1.54 

31 

41 

2,464 

15,7.30 

10,738 

47 

1,433,645 

301 

203 

701 

3, 305 

3,271 

48 

682, 265 

33 

53 

27 

93 

631 

49 

891,550 

194 

221 

1,635 

5, 1.53 

2,158 

50 

867,389 

147 

44 

142 

.525 

4,367 

51 

943, 967 

414 

447 

2,088 

7, 050 

3,007 

52 

1,259,214 

102 

195 

1,342 

6,204 

3,815 

58 

812,009 

2 

0 

13 

820 

1,196 

54 

651,082 

35 

50 

269 

2,340 

2,072 

55 

1,219,371 

36 

59 

1,048 

6,820 

7,751 

56 

Bahraich  

826, 243 

1 

13 

176 

3,884 

2,696 

57 

439,715 

89 

249 

311 

1,955 

3,784 

58 

123,451 

1 

230 

668 

59 

Average  death-rate  of  each  month  per  10,000  of  population  

327,788 

10 

2 

3 

597 

1,720 

15,733,856 

1,529 

1,772 

12, 680 

74,773 

56,533 

.09 
.6 

.09 
.7 

.67 
4.7 

3.96 
27.7 

2.99 
20.9 

Percentage  of  deaths  in  each  month  
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situated  between  the  endemic  and  epidemic  areas. 


June 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Total 
deaths. 

Average  an- 
nual death 
rate  per 
10,000  of 
population. 

Maximum 

No.  of 
death.s  in 
any  one  of 
the  12  years. 

Minimum 

No.  of 
deaths  in 
any  one  of 
the  12  years. 

No.  of 

years, 
death-rate 
exceeded 
1  per  lUjUuu. 

No. 

3,249 

2,198 

867 

145 

90 

52 

04 

10, 242 

8. 31 

2,936 

51 

10 

38 

907 

1,850 

1,962 

831 

270 

41 

3 

0,783 

6.02 

2,444 

61 

11 

29 

1,707 

3, 033 

4,  .545 

1,420 

173 

51 

37 

2,474 

7.30 

5, 566 

28 

0 

30 

821 

808 

258 

83 

46 

48 

39 

2,091 

4.59 

1,476 

5 

9 

31 

7, 699 

3,920 

2, 175 

743 

734 

494 

349 

26,641 

11.74 

6,999 

177 

11 

32 

2,922 

3, 530 

3, 216 

1, 618 

1,243 

711 

221 

29, 481 

13. 96 

7, 719 

12 

8, 177 

10, 914 

6, 595 

2,397 

870 

331 

119 

35,752 

14. 63 

10, 107 

285 

13 

34 

5, 993 

6,910 

4  059 

816 

381 

260 

168 

26,342 

13. 24 

5  078 

385 

:3 

35 

6,319 

6,482 

4  915 

1,529 

881 

227 

184 

26, 980 

13. 19 

6  619 

63 

11 

30 

3  350 

4  274 

5, 1.54 

2,478 

689 

339 

107 

18  579 

7. 13 

3,  .534 

232 

12 

37 

21 , 313 

13, 915 

10,561 

4,004 

1,517 

470 

113 

72, 383 

12.57 

23,035 

85 

11 

38 

3, 965 
3,721 

4,505 
3,911 

9,341 
2,875 

4,939 
1,179 

812 

103 

28,403 
16,788 

14.97 

5,363 
5,647 

30 

11 

39 

500 

140 

83 

8.55 

126 

11 

40 

1,818 

1,774 

1,493 

695 

420 

161 

-154 

12, 903 

12.76 

3,135 

251 

13 

41 

3,786 

2,719 

1,443 

065 

170 

52 

29 

15,. 543 

11.82 

3,013 

109 

13 

43 

3,349 

3,3:17 

3,018 

1,613 

1,098 

207 

45 

30,049 

11.17 

3, 673 

224 

12 

43 

79, 102 

74, 586 

62, 476 

35,053 

9,899 

3.576 

1,715 

362,033 

3.40 
21.8 

2.33 
20.6 

1.94 

.78 
6.9 

.31 
2. 7 

.11 
.10 

.05 

11.35 
100 

17.3 

.5 

iiig  the  districts  of  the  northwestern  provinces  contained  in  No.  III). 


1,079 

610 

555 

440 

303 

73 

25 

10,023 

12.01 

8,251 

15 

10 

44 

4,541 

3,713 

2, 133 

2, 686 

3,714 

945 

100 

34,910 

12. 65 

3,314 

16 

11 

45 

7,011 

3,384 

634 

187 

850 

1,113 

077 

41,849 

22.60 

9, 537 

49 

10 

46 

2,050 

960 

701 

333 

198 

87 

24 

12,683 

7.37 

3, 615 

15 

11 

47 

1,452 

700 

630 

316 

179 

22 

6 

4,142 

5.06 

917 

4 

8 

48 

1,080 

667 

253 

3 

1,780 

1,287 

350 

15,448 

14.44 

6,129 

10 

49 

0,300 

2,325 

1,699 

503 

1,324 

1,420 

801 

19,650 

18.88 

6,635 

4 

9 

50 

2,402 

1,195 

534 

257 

1,204 

3,305 

3,962 

25,585 

23.  .59 

5,704 

2 

9 

51 

1,710 

1,152 

028 

205 

502 

1,539 

689 

18, 139 

13.00 

3, 1.35 

25 

11 

53 

1,785 

1,023 

1,067 

467 

230 

53 

303 

0,864 

7.04 

1,920 

2 

9 

53 

1,567 

1,342 

1,819 

1,047 

2,015 

3,004 

003 

15,168 

13. 29 

4,012 

8 

9 

54 

5,677 

2,823 

1,434 

1,169 

985 

387 

102 

28, 351 

19.38 

6,122 

10 

55 

2,309 

1,445 

1,745 

1,199 

1,018 

293 

67 

14,846 

14.97 

3,376 

1 

9 

56 

2,805 

596 

154 

36 

43 

111 

221 

10, 354 

19. 63 

6,894 

1 

6 

57 

105 

64 

175 

11 

9 

1,263 

8.53 

630 

3 

58 

1,436 

8.52 

104 

18 

6 

15 

4,763 

12.11 

3,473 

3 

59 

43,931 

20,851 

14,314 

9,514 

14,440 

13, 693 

7,030 

270, 050 

2.33 
16.3 

1.11 
7.7 

.76 
5.3 

.50 
3.5 

.76 
5.3 

.67 
4.7 

.37 
2.6 

14.30 
100 
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Western  districts  of  the  northtvest  provinces 


Average 
population. 


1,185,129 
833,725 
959,303 
944,238 
784,827 
911,776 
411,707 
674, 407 
322, 500 
348,617 
750,718 
685,437 
887, 898 
898, 131 

1,473,368 

1,125,239 
973,363 
862,651 

1,256,365 
706, 213 
730,316 
923,014 
171,550 


18,710,492 


Jan. 


313 


Feb. 


333 


Mar. 


26 
80 
14 
415 
62 
20 
5 
8 


1,053 


.05 


Apr. 


263 
692 
166 
1,760 
1,013 
38 
11 
30 
3 
14 
10 
32 
26 
65 
141 
173 


136 
483 
311 
644 
349 


6,398 


.38 
4.2 


No. 


District. 


Cawnpore  

Lucknow   

Hardoi   

Sitapur  

Kheri  

Fatehgarh  

Jalaun  

Etawah  

Jhansi  

Lalitpur  

Mainpuri  

Etah  

Shahjehanpur  

Budaon  

BareUly  and  Philibheet. 

Moradabad  

Aligarh  

Bulandshahr  T. 

Meerut  

Bijnor  

Muzaff  ernagar  

Saharanpur  

Terai  Pergunnahs  


Total. 


Average  death-rate  of  each  month  per  10,000  of  population. 
Percentage  of  deaths  in  each  month  


Districts  of  Agra,  Muttra,  and  the 


Agra  

Muttra  

Gurgaon  

Delhi  

Rohtak  

Hissar  

Sirsa  

Ferozepore  . 

Karnal  

Umballa  


Total 


Average  death-rate  of  each  month  per  10,000  of  population. 
Percentage  of  deaths  in  each  month  


1,001,600 
736,006 
666, 185 
626, 182 
545,284 
494, 432 
232,035 
591,907 
616,774 

1,038,108 


6,548,573 


42 


139 


.02 
.5 


239 
322 
97 
81 
333 
994 
175 
4 
S:14 
234 


2, 693 


.34 


Districts  forming  the  eastern 


122 

319, 894 

18 

193 

480 

303 

129 

123 

612,093 

88 

341 

1,090 

4,143 

124 

991,752 

76 

117 

322 

2, 496 

9,008 

125 

310, 328 

7 

23 

12 

169 

1,042 

126 

431,063 

35 

86 

43 

314 

973 

127 

444,109 

34 

15 

100 

494 

1,069 

128 

211,849 

18 

36 

29 

180 

338 

129 

378, 192 

7 

75 

50 

66 

711 

3, 699, 280 

195 

6a3 

1,383 

5,112 

17,413 

Average  death-rate  of  each  month  per  10,000  of  population  

.04 

.14 

.31 

1.15 

3.92 

.2 

.9 

1.9 

7.0 

23.7 
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and  Oudh  (excluding  Agra  and  Midtra). 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
deaths. 

Average  an- 
nual death 
rate  per 
10,000  of 

population. 

Maximum 

No.  of 
deaths  in 
any  one  of 
the  12  years. 

Minimum 
No.  of 

deaths  in 
any  one  of 
the  12  years. 

No.  of 
years, 
death -1  ate 
exceeded 
1  per  10,000. 

No. 

1,261 

877 

1,528 

1,381 

934 

83 

7 

7,293 

5. 13 

1,609 

23 

9 

60 

1,372 

1,268 

2,082 

795 

519 

743 

439 

8,882 

8.88 

1,795 

•  0 

11 

61 

1,396 

2,302 

5, 109 

2,090 

1,009 

218 

26 

13,219 

11.48 

5, 997 

1 

4 

62 

1,121 

2,035 

5,091 

3, 105 

1,864 

590 

96 

17,875 

15.78 

9, 180 

10 

7 

63 

388 

596 

2, 508 

2,478 

3,504 

1,094 

171 

13,005 

14.45 

4,681 

1 

9 

04 

411 

716 

1,859 

1,402 

723 

31 

14 

5,472 

5.00 

2,538 

2 

3 

05 

87 
606 

236 

399 

577 

109 

1,454 

2.94 

499 

2 

7 

00 

761 

844 

522 

150 

6 

3 

2, 907 

3.67 

1,450 

1 

4 

67 

13 
137 
566 
223 

66 

510 

222 

12 

820 

2. 13 

353 

3 

68 

261 

46 

35 

148 

8 

080 

2.30 

502 

2 

69 

877 

619 

734 

110 

24 

2 

3,021 
2,731 

3. 35 

1,771 
1,861 

4 

70 

413 

671 

825 

389 

49 

* 

5 

3.32 

0 

4 

71 

69 

423 

6,074 

3, 736 

4,844 

905 

170 

10,348 

15.34 

5, 738 

2 

7 

72 

65 

262 

772 

2,735 

3, 183 

274 

61 

7, 617 

7.07 

3,  .552 

22 

9 

73 

237 

353 

3, 784 

O,  DUo 

6, 362 

cSUy 

I  0 

io,  ^uo 

in  Ri 

in 
iv 

* 

74 

101 

147 

1,256 

2, 176 

1,394 

79 

17 

5,590 

4. 14 

1,131 

18 

9 

75 

1,025 

754 

1,339 

1,246 

179 

39 

22 

5,140 

4.40 

2,372 

18 

5 

70 

465 

195 

1,310 

1,941 

191 

9 

9 

4,485 

4.33 

2,381 

4 

5 

77 

359 

237 

596 

1,323 

81 

13 

0 

3,053 

2.02 

1,574 

3 

4 

78 

61 

38 

46 

672 

1,057 

176 

32 

2, 885 

3.40 

1,300 

7 

0 

79 

92 

700 

204 

347 

51 

2 

b 

1, 169 

1. 35 

001 

1 

fid 

174 

73 

868 

812 

145 

23 

30 

3,085 

2.79 

1,351 

1 

4 

81 

76 

8 

314 

796 

532 

237 

26 

2,458 

11.94 

669 

9 

82 

10,304 

12, 958 

37,829 

30, 558 

28,096 

6,017 

1,218 

148, 624 

.46 

.58 

1.69 

1.03 

1.25 

.27 

.05 
.8 

6. 62 

6.9 

8.7 

25.5 

24.6 

18.9 

4.1 

100 

eastern  portion 

of  the  Punjab. 

603 

648 

691 

708 

297 

48 

12 

3,680 

3.07 

869 

13 

0 

83 

684 

414 

332 

372 

197 

loo 

on 

Q  oi 

i  oo 

5 

371 

209 

326 

272 

25 

28 

2 

1,734 
1,231 
2, 295 
3,899 
1,220 
2,299 
2, 921 
2,307 

2. 17 

753 

5 

85 

427 

140 

128 

158 

18 

29 

27 

1.64 

416 

4 

80 

302 

144 

7 

1 

3 

9 

2 

3.51 

2,020 
3,074 
1,088 

2 

87 
88 

414 

45 

56 

17 

07 

1 

6.57 

3 

249 

86 

31 

3 

1 

1 

4.40 

3 

89 

1,274 
713 

292 

138 

147 

43 

5 

3.24 

1,947 
1,600 
1,121 

2 

90 

101 

187 

142 

3 

3 

3.95 

4 

91 

560 

156 

284 

318 

55 

3 

3 

1.90 

1 

4 

93 

5,597 

2,235 

2, 180 

2, 198 

709 

262 

00 

24,490 

 1  

.71 

.29 

.28 

.28 

.08 

.04 

.01 

3.12 

22.8 

9.1 

8.9 

3  • 

2.9 

1. 1 

.3 

100 

portion  of  the  central  provinces. 


958 

633 

419 

357 

1.53 

23 

27 

3,698 

9.63 

1,!581 

9 

123 

4,322 

3,804 

4.925 

317 

18 

38 

41 

10, 127 

21.96 

8,040 

6 

123 

8,931 

7,228 

3,487 

855 

337 

239 

3,132 

36,228 

30.44 

17,070 

8 

124 

684 

442 

494 

151 

11 

42 

20 

3,007 

8.32 

1,095 

6 

■125 

1,109 

854 

683 

282 

54 

39 

4,473 

8. 65 

1,697 

5 

120 

1,256 

035 

345 

207 

111 

19 

12 

4,297 

8.06 

2,371 

5 

127 

256 

187 

166 

112 

1,322 

5.20 

723 

128 

1,001 

308 

1,005 

256 

57 

115 

13 

4,223 

9.31 

1,976 

5 

129 

18, 577 

14,590 

8,524 

2,637 

741 

515 

3,244 

73. 464 

4.19 

3.29 

1.92 

.57 

.17 

.12 

.73 

16.55 

25.3 

19.9 

11.6 

3.4 

1.0 

.7 

4.4 

100 
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Districts  of  the 


No. 


165 
lOB 
167 
168 
169 
170 
171 
173 
173 
174 
175 
176 
177 
178 
179 
130 
181 
182 
183 
184 
185 


District. 


Ganjam  

Vizagapatam  

Godavery  

Kistna  

Nellore  

Madras  

Chinglejiut  

South  Arcot  

Trichiuopoly  

Tan  j  ore  

Madura  ^. 

Tinneveily  

Kurnool  ;  

Cuddapah  

Bellary  .'  

North  Arcot  

Salem  

Coimbatore   

Neilgherries  

South  Kanara  

Malabar  

Total  


Average 
population. 


969,084 
1,325,105 
1,509,783 
1,449,659 
1,231,132 

.389,7.39 

859, 906 
1,755,570 
1,102,991 
1,845,044 
1,238,581 
1,608,824 

842, 545 
1,247,863 
1,066,911 
2,014.766 
1,966,679 
1,762,976 
60, 949 

918, 202 
2,244,7.39 


28,010,448 


Jan. 


672 
613 
1,566 
3,677 

10,038 
1,964 
2,067 
5,262 
4,874 

11,306 
3,004 
5,729 
2,051 

10, 192 
4,341 

13, 250 
9,680 
4,099 


432 
2,711 


Feb. 


813 
960 
439 
3, 3.54 
5,430 
1,493 
766 
3,971 
1,911 
5,281 
1,696 
2, 534 
1,550 
8,430 
7, 6.52 
11,032 
9,549 
4,712 
28 
272 
2,300 


Mar. 


2,585 
1,803 

223 
2, 133 
1,807 

853 

412 
2,928 
1,442 
1,802 
1,461 
2,793 
2,324 
3,781 
8,569 
7,551 
10,280 
3,439 
42 

203 
2,406 


Apr. 


3,046 
1,007 
304 
838 
778 
610 
384 
2, 173 
1,530 
939 
1,273 
2,327 
2,703 
2,852 
5,985 
4,205 
9,846 
4,154 
132 
332 
2, 631 


Districts  of  Assam. 


201 

Lakhimpur     

1.50, 580 

48 

46 

81 

263 

737 

202 

3.33,433 

1,066 

815 

1,485 

1,824 

1,170 

203 

283,484 

355 

173 

479 

1,  .520 

3,434 

204 

Darrang  

254,670 

166 

263 

1,084 

2,394 

3,087 

205 

445,496 

421 

250 

268 

815 

1,.513 

206 

247, 226 

235 

342 

488 

7:34 

824 

207 

Syhet  

1,844,274 

2,  .534 

1,.567 

2,067 

3,525 

3.425 

208 

Kami'up   

603, 321 

2,189 

2,072 

1,335 

2,337 

5,  .544 

Total  

4,163,483 
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Madras  Presidency. 


Average  an- 

Maximum 

Minimum 

No.  of 

nual  death 

No.  of 

No.  of 

years 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 
deaths. 

rate  per 

deaths  in 

deaths  in 

deatli-rate 

No. 

10,(100  of 

any  one  of 

any  one  of 

exceeded 







population. 

the  12  years. 

the  12  years. 

1  per  10,000. 

3,436 



3,079 

1,405 

565 

299 

1,196 

1,077 

21,489 

18 

48 

8,384 

73 

9 

165 

2,345 

3,768 

2,529 

1,014 

1,124 

1,215 

937 

18,808 

11 

87 

0,933 

0 

166 

4,41C 

9,640 

0,827 

3,310 

2,075 

1,870 

1,420 

34,27-0 

18 

92 

9, 548 

0 

107 

2,325 

4,226 

4, 967 

3,626 

941 

551 

1,305 

29, 183 

16 

78 

12,374 

6 

168 

549 

973 

2, 942 

3,053 

1,141 

1,352 

4,357 

32, 913 

22 

28 

19,476 

6 

169 

625 

711 

853 

611 

320 

401 

714 

10,313 

22 

05 

6,246 

7 

170 

554 

1,128 

1,019 

560 

466 

443 

591 

9,120 

8 

84 

4,391 

5 

171 

3  015 

7  826 

8  271 

4  569 

1,831 

2,033 

3, 239 

48  510 

23 

03 

25  783 

g 

r. 

172 

2  458 

5,047 

4,425 

2,938 

1,228 

1 , 500 

3, 040 

33, 500 

25 

31 

15,447 

g 

173 

8,004 

10,939 

4,335 

2,668 

1,48:3 

941 

4,049 

55, 662 

25 

14 

18, 135 

23 

8 

174 

1,830 

1,679 

2, 973 

2,979 

3,939 

5,378 

5, 265 

34,087 

23 

93 

15, 647 

7 

175 

1,277 

1,455 

2, 623 

3,346 

2,187 

3,319 

6, 539 

34, 230 

17 

73 

14,214 

7 

176 

1,846 

2,083 

1,027 

947 

304 

1,068 

1,061 

25, 139 

80 

11,758 

5 

177 

3,971) 

5, 226 

5, 303 

3,586 

1,212 

1,335 

4,062 

53, 553 

35 

76 

33, 102 

5 

178 

0,590 

4,869 

2, 681 

1,219 

1,022 

1,701 

3, 126 

53,611 

36 

80 

30, 183 

4- 

179 

3,069 

5,172 

5, 699 

4,107 

2,049 

1,093 

4,528 

67, 795 

38 

04 

42, 145 

180 

3,585 

2,790 

3, 083 

4,014 

2,510 

3,161 

6,144 

73, 777. 

31 

26 

47,633 

8 

181 

4,420 

3,281 

3,549 

5,020 

4,798 

8 

6,019 

6,  .578 

.57,1.58 

27 

02 
36 

7 

182 

69 

11 

14 

370 

11 

388 

9 

538 

470 

5 

183 

338 

367 

537 

714 

712 

4,841 

4 

:>9 

2,900 

0 

184 

3,451 

3, 152 

2,786 

1,293 

959 

1,387 

1,865 

27,  .545 

10 

23 

11,303 

5 

0 

185 

726, 107 

Districts  of  Assam. 


801 

600 

180 

120 

44 

201 

70 

3, 303 

19.34 

855 

23 

11 

201 

876 

641 

335 

270 

803 

2, 334 

2,  .563 

14,188 

35.46 

3,919 

337 

12 

303 

3,  .594 

2,454 

773 

041 

1,049 

1,488 

1,223 

10, 183 

47.57 

3,106 

168 

12 

303 

2,808 

1,788 

699 

ZiG 

339 

•  353 

561 

13,827 

45.  at 

4,148 

.59 

12 

204 

975 

903 

420 

279 

812 

922 

1,070 

8,648 

16. 18 

2,388 

57 

12 

205 

456 

135 

59 

84 

99 

274 

417 

4,147 

13. 98 

1,343 

5 

11 

206 

1,324 

438 

3.50 

476 

1,514 

2,974 

4,188 

^4,382 

11.02 

7, 393 

39 

11 

207 

6,3.59 

4, 515 

2,  .515 

1,530 

1,063 

1,084 

1,711 

31,2,53 

43. 17 

7,896 

330 

12 

208 

115,830 
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GENERAL  REMARKS  UPON  THE  DEMOGRAPHY  OF  INDIA  IN  RELATION  TO  CHOLERA  IN 

THAT  COUNTRY. 

After  the  perusal  of  what  has  been  noted  concerning  the  hygienic  surroundings  and  the 
manners  and  customs  of  the  inhabitants  of  India,  I  think  it  will  not  be  difficult  for  the  reader 
to  conceive  how  readily  any  infectious  or  contageous  disease  whatever,  that  is  conveyable  by 
the  drinking  water  or  by  milk  which  is  adulterated  with  it,  will  find  the  best  means  univer- 
sally at  hand  for  its  wide  dissemination  thoughout  that  country.  Especially  is  this  the  case 
with  such  a  disease  as  Asiatic  cholera.  With  few  exceptions  the  drinking  water  of  the  la^ge 
towns  in  India  is  subject  to  all  sorts  of  contaminations,  and  in  the  villages  the  character  of 
the  drinking  water  is  in  reality  diluted  sewage.  There  are  many  things  remarkable  about 
the  Hindoos.  One  of  the  most  striking  is  the  fanatical  reverence  for  their  sacred  writings  and 
their  religious  traditions,  upon  which  in  the  main  their  rigorous  systems  of  caste  are  based. 
Indeed,  nearly  every  movement  or  ordinary  incident  or  act  in  the  daily  life  of  this  curious 
people  is  prompted  or  regulated  by  caste  requirements  and  reverence  for  the  teachings  of  their 
sacred  writings  as  interpreted  by  the  priestly  caste  and  by  the  inilexible  customs  of  centuries. 
The  language  of  the  shastras  has  been  quoted  to  show  that  their  sacred  laws  enjoin  the  preser- 
vation of  water  from  every  kind  of  pollution.  Yet,  what  has  been  recited  indicates  how  these 
commands  are  constantly  and  universally  set  at  naught  in  the  ordinary  daily  life  of  priest  and 
pariah  alike.  It  is  impossible  to  imagine  how  drinking  water  can  be  worse  polluted  than  that 
which  fills  the  Indian  ta7ik,  whether  the  latter  be  sacred  or  vulgar.  As  a  rule  it  serves  as  a 
receptacle,  both  direct  and  indirect,  of  human  ordure  and  nearly  every  other  abomination,  yet 
so  long  as  its  commonly  stagnant  water  be  not  "polluted"  by  the  touch  or  the  shadow  of  the 
"vile  pariah,"  it  is  swalloAved  and  bathed  in  habitually — if  the  tank  be  sacred  this  is  often  done 
even  with  a  sentiment  of  holy  unction.  Let  cholera  appear  around  one  of  these  tanks  and  it 
is  easy  to  understand  how,  with  the  clothing  of  the  sick  washed  in  its  water,  and  the  abdom- 
inal discharges  finding  their  way  into  the  water,  the  disease  can  rapidly  become  epidemic 
among  the  native  inhabitants  of  the  neighborhood.  Imagine  that  whilst  a  band  of  pilgrims  is 
passing  through  a  district  to  or  from  their  sacred  shine  it  is  suffering  with  cholera.  In  their 
route  they  stop  from  time  to  time  to  "bathe"  in  these  tanks.  Is  it  necessary  in  such  a  case 
to  report  to  the  hypothesis  that  the  monsoon  has  "blown"  the  cholera  to  the  dwellers  around 
such  tanks  or  that  the  season  has  been  favorable  for  the  "generation"  of  an  epidemic  among 
them;  or  endeavor  to  impose  upon  the  credulity  of  man  by  fatiiously  denying  that  the  disease 
can  not  have  been  "transported"  by  the  suffering  pilgrims  and  scattered  by  them  among  the 
inhabitants  of  the  districts  through  which  they  have  marched,  for  the  reason  that  "cholera  is 
essentially  but  a  form  of  pernicious  malaria  ?"  There  is  the  strongest  evidence  to  show  that 
such  cholera-stricken  bands  of  Hindoo  pilgrims  constitute  one  of  the  most  frequent  means  of 
carrying  and  spreading  cholera  throughout  India. 

Fortunate  it  would  be  for  the  outside  world  if  the  Hindoos  were  the  only  East  Indian 
inhabitants  who  are  addicted  to  pilgrimages.  But  the  population  of  India  is  one-third  Mo- 
hammedan, and  these  people  often  carry  with  them  on  their  way  to  Mecca,  or  to  their  holy 
cities  in  Persia,  the  seeds  of  the  disease  which  the  population  of  their  native  districts  in  India, 
or  of  those  through  which  they  pass,  have  already  received  directly  or  indirectly  from  Bengal. 

It  is  at  the  port  of  Bombay  that  the  immense  majority  of  the  East  Indian  Mohammedan 
pilgrims  to  Mecca  and  to  shrines  upon  the  Tigris  and  Euphrates  embark.  It  is  also  from  this 
port  of  embarkation  that  the  annual  reports  of  the  sanitary  commissioner  for  the  presidency  of 
Bombay  are  issued,  in  one  of  which  we  find  the  astonishing  declaration  that  cholera  is  only  a 
pernicious  form  of  malaria,  and  is  therefore  no  more  transportable  or  contageous  than  is  the 
latter  purely  local  disease. 

What  has  been  said  concerning  the  movements  of  cholera  in  the  East  anterior  to  the  out- 
break of  the  Egyptian  epidemic  of  1883,  at  Damietta,  shows  that  the  epidemic  in  1881, 1882  and 
1883,  of  the  disease  at  Mecca  were  each  time  caused  by  the  arrival  in  that  city  of  pilgrims 
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"who  had  cholera  among  tliem  and  who  had  previously  embarked  at  Bombay  where  cholera 
was  at  tlie  time  jjrevalent.  It  will  be  remembered  also  that  it  is  believed  the  epidemic  at 
Brindisi  of  1886,  originated  by  direct  importation  from  Bombay.  Again,  the  epidemics  of 
cholera  in  the  Asiatic  provinces  of  the  empire  of  Turkej",  of  the  last  two  years,  which  so  ser- 
iously threatened  an  invasion  of  southern  Russia,  proceeded  from  Mohammedan  cholera- 
stricken  pilgrims  who  entered  the  dominion  of  the  Sultan  by  way  of  the  Persian  gulf,  and  who 
embarked  at  Bombay.  At  the  present  time  (1890)  cholera  is  again  raging  in  the  empire  of 
Japan,  and  Europe  is  again  in  great  danger  of  a  visitation  of  cholera  by  reason  of  a  severe 
eY)idemic  at  Mecca,  caused,  as  usual,  by  importation  of  the  seeds  of  the  disease  with  East  Indian 
pilgrims,  whose  point  of  embarkation  was  Bombay.  Thus  Europe,  and  through  her,  also  the 
western  hemisphere  has  been  annually,  for  the  last  nine  years,  jeapordized  by  East  Indian 
pilgrims  who  have  sailed  from  the  port  of  Bombay.  Bengal  is  universally  acknowledged  to 
be  the  natural  and  constant  home  of  cholera.  But,  since  the  Red  Sea  has  become  the  almost 
exclusive  highway  of  trade  between  the  far  East  and  the  West,  it  is  nearly  always  that  the 
westward  march  of  the  disease  beyond  the  confines  of  India  has  begun  in  the  port  of  Bombay. 
With  this  history  of  the  origin  of  the  western  migrations  of  cholera  before  us,  it  is  pertinent 
to  ask  what,  besides  the  declaration  of  the  highest  sanitary  official  of  the  Presidency  of  Bombay 
that  "cholera  is  only  a  form  of  malaria  and  therefore  not  transportable"  and  assurances  of  a 
similar  character  from  high  sanitary  officials  repi^esenting  the  Government  of  India  and  of 
Great  Britain  in  International  Health  Congresses,  has  been  done  at  Bombay  to  safeguard  the 
enormous  interests  of  the  whole  world  against  the  danger  of  repeated  visitations  of  Asiatic 
cholera  having  that  origin  ?  In  my  opinion  absolutely  nothing  that  we  have  any  reason  to 
hope  will  prove  effectual.  The  sole  measure  undertaken  by  the  Government  of  India  looking 
to  the  arrest  of  the  march  of  cholera  from  Bombay  westward  is  the  recent  establishment  and 
more  or  less  perfunctory  enforcement  of  a  quarantine  on  the  island  of  Camaran  on  the  south 
side  of  the  Arabian  Gulf,  where  East  Indian  steamers  having  cholera  among  the  pilgrims  from 
Bombay  to  Mecca  are  stopped  for  a  short  period.  So  long  as  there  is  no  proper  and  disinter- 
ested sanitary  inspection  at  Bombay  of  the  hordes  of  Mohammedan  pilgrims  who  embark  at 
that  port,  and  so  long  as  the  jaractice  of  systematic  concealment  of  cholera  by  the  ship's  officers 
on  board  steamers  conveying  pilgrims  is  not  vigorously  suppressed  we  have  no  reasonable 
ground  to  expect  that  this  great  roiite  of  trade  between  Europe  and  the  East  will  cease  to  be 
also  the  chief  route  by  which  cholera  periodically  invades  Europe  and  through  her,  also  the 
western  hemisphere.  The  rest  of  the  world  have  the  right  to  demand  that  they  shall  not  be 
repeatedly  subjected  to  the  loss  of  billions  of  treasure  and  millions  of  hiiman  lives  in  order 
that  a  few  ship  masters  and  ship  owners  may  gain  a  few  lacs  "  of  rupees  by  the  transporta- 
tion annually  of  some  thousands  of  fanatics  who  frequently  have  cholera  among  them. 

Inasmuch  as  it  seems  to  be  the  present  j)olicy  of  the  Government  of  India  and  of  the  Home 
Government  of  Great  Britain,  as  indicated  by  the  course  pursued  by  their  chief  sanitary  and 
diplomatic  officers,  to  induce  other  States  to  abandon  quarantine  as  a  means  of  protection 
against  invasions  of  cholera  and  rely  in  the  main  upon  hygienic  improvements  for  the  siip- 
pression  of  this  disease,  it  appears  to  me  pertinent  also  to  inquire  what  is  being  done  in  India 
which  affords  any  reasonable  hope  that  the  outside  world  will  soon  cease  to  suffer  enormous 
damage  by  an  epidemic  disease  which  periodically  spreads  from  its  constant  home  in  Bengal, 
throughout  Hindostan  and  at  all  too  short  intervals  escapes  beyond  the  confines  of  India  ? 

We  have  already  seen  how  universally  filthy  surroundings  accompany  ravaging  out- 
breaks of  cholera  all  over  the  world,  and  it  can  be  readily  understood  why  it  is  next  to  impos- 
sible to  control  perfectly  an  outbreak  of  this  disease  where  such  favorable  conditions  exist  for 
the  development  of  an  ej)idemic  of  cholera  after  the  im]3lantation  of  the  seeds  of  the  disease. 
Now,  what  progi^ess  have  the  East  Indian  Government  made  in  such  sanitary  improvements 
as  common  experience  has  again  and  again  demonstrated  to  be  effectual  in  arresting  the  spread 
of  cholera?  The  vast  majority  of  the  inhabitants  of  India  dwell  in  villages.  What  is  the 
improvement  in  the  sanitary  condition  of  these  filthy  villages  since  the  Government  of  India 
may  be  presumed  to  have  been  earnestly  engaged  in  the  work  of  extinguishing  cholera  in  that 
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country  by  sanitation?  As  to  the  matter  of  conservancy,  let  one  of  the  high  sanitary  officials 
testify.  It  is  stated  in  the  AnnuaV  Report  of  the  Sanitary  Commissioner  for  the  Presidency 
of  Madras,  1881,  that  of  47,242  villages  examined  as  to  the  hygienic  condition  there  was 
provision  for  the  removal  of  filth  in  only  639,  and  that  even  in  this  small  number  of  vil- 
lages the  provision  for  conservancy  existed  only  in  the  neighborhood  of  the  divisional  head- 
quarters. That  Madras  is  in  a  worse  sanitary  condition  than  other  provinces  in  Hindostan  no 
one  familiar  with  the  habits  of  the  people  of  India  will  for  a  moment  admit.  Concerning  the 
hygienic  surroundings  of  the  native  population  of  Calcutta,  what  has  been  stated  in  the  offi- 
cial rej)ort  of  Dr.  Simpson,  the  health  officer  of  that  city,  shows  the  miserable  sanitary  condi- 
tion of  even  the  great  city  which  has  long  been  the  seat  of  the  General  Government  of  India. 
This  report  shows  the  state  of  that  city  after  decades  of  presumed  energetic  efforts  to  improve 
the  sanitary  condition  of  the  population.  According  to  that  official  report  it  would  seem  that 
there  has  actually  been  many  times  a  retrograde  movement  rather  than  a  regular  progress  in 
sanitary  improvements.  Of  the  truth  of  some  of  the  statements  of  this  energetic  and  accom- 
plished sanitarian  I  can  bear  personal  witness.  Yet  for  the  honest  manner  in  which  he  has 
exposed  in  his  official  report  the  truly  filthy  sanitary  condition  of  the  native  population  of  the 
city  of  Calcutta  and  the  urgent  necessity  for  prompt  and  radical  reforms  he  has  received  an 
official  public  reprimand,  in  which  the  varnished  reports  of  his  official  predecessors  were 
quoted  in  contradiction  of  his  fearless  statements.  Bad  as  the  condition  of  Calcutta  is  as 
regards  cleanliness,  it  is  safe  to  say  that  it  is  no  whit  worse  than  that  of  any  other  city  in  Hin- 
dostan, and  is  far  better  than  that  of  many.  With  respect  to  improvement  in  water  supply, 
there  has  been  even  less  progress  than  in  the  matter  of  conservancy.  Not  more  than  a  dozen 
cities  in  India  have  been  given  a  fairly  pure  water  supply.  As  to  the  great  mass  of  the  popu- 
lation of  India  who  dwell  in  villages  absolutely  nothing  worthy  of  mention  has  been  done 
towards  supplying  pure  drinking  water. 

The  cleansing  of  India  to  such  a  degree  that  good  hygiene  could  be  safely  trusted  to  stop 
the  progress  of  cholera  in  that  country  is  a  truly  Herculean  task.  It  could  not  be  completed  in 
fifty  years,  even  if  the  whole  revenue  of  the  Government  of  India,  great  as  it  is,  were  year  by 
year  expended  exclusively  for  the  accomplishment  of  that  end.  The  eflEorts  now  made  and  the 
money  now  spent  in  that  direction,  it  may  be  emjjhatically  said,  can  never  accomplish  it,  so 
long  as  the  present  customs  of  caste  and  modes  of  life  of  the  inhabitants  prevail. 

The  bearing  of  this  state  of  affairs  uj)on  the  j)olicy  which  the  nations  of  the  earth  should 
pursue  in  the  adoption  and  enforcement  of  measures  to  prevent  the  introduction  of  cholera 
and  its  dissemination  among  them  will  be  discussed  in  a  later  chapter  on  prevention.  It  may 
be  remarked  in  this  connection,  however,  that  whilst  the  various  national  powers  are  a,sked  to 
remove  the  barriers  of  quarantine  as  one  of  their  chief  means  of  defense  against  invasion  by 
cholera,  they  should  in  their  own  interests  and  in  the  interests  of  international  trade  demand 
that  a  real  and  eaimest  effort  be  made  on  the  part  of  the  Government  of  India  to  prevent  the 
escape  of  this  infectious  disease  at  least  from  the  port  of  Bombay  with  westward  bound  pil- 
grims and  European  soldiers  returning  after  service  in  India. 


CHAPTER  111. 


BACTERIOLOGICAL  INVESTIGATIONS  AND  LITERATURE  RELATING  TO 
THE  DIAGNOSIS  AND  ETIOLOGY  OF  CHOLERA. 

The  more  or  less  complete  and  exhaustive  studies  of  former  epidemics  of  Asiatic  cholera 
by  medical  experts  in  different  parts  of  the  world  have  been  limited  in  the  main  to  questions 
concerning  the  nature,  symptomology,  treatment,  and  prophylaxis  of  the  disease  from  the 
stand-point  of  the  clinical  practitioner  and  the  quarantine  officer,  and  the  work  has  been  so 
satisfactorily  accomplished  in  general  that  it  is  not  deemed  advisable  again  to  consider  these 
questions  in  this  report.  For  the  history  of  former  epidemics,  the  syinptoms  which  character- 
ized the  disease,  and  general  considerations  concerning  therapeutics  the  student  is  referred 
to  the  numerous  former  publications:  among  the  most  exhaustive  treatises  concerning  these 
qiiestions,  especially  for  those  conversant  with  the  English  language  alone,  the  report  published 
by  the  United  States  Government  upon  the  cholera  epidemic  of  1873  can  be  consulted  with 
great  advantage.  By  the  examination  df  such  literatxire  it  becomes  evitlent  that  the  infectious 
nature  of  the  disease,  its  transportability  from  place  to  place,  its  habit  of  extending  in  an 
epidemic  form  through  the  agency  of  water  stipplies,  personal  effects,  and  articles  of  food 
contaminated  by  discharges  from  the  bowels  of  cholera  patients,  the  location  of  the  infectious 
principle  in  the  intestinal  contents  and  the  necessity  of  basing  measures  of  prophylaxis  upon 
these  considerations  were  well  determined  and  appreciated  by  the  vast  majority  of  intelligent 
physicians  the  world  over  as  early  as  the  end  of  the  epidemic  which  closed  in  1873. 

At  the  time  of  the  appearance  of  cholera  in  Egypt  in  1883  nearly  every  studious  physician 
of  experience,  whetlier  in  this  country  or  elsewhere,  was  firmly  imbued  with  the  belief — arrived 
at  by  deduction  from  a  multitude  of  incontestable  facts  accumulated  in  the  past — in  the  exist- 
ence of  a  specific  material  living  entity  as  the  primary  cause  of  Asiatic  cholera,  as  also  of  the 
vast  importance  of  the  discovery  of  that  entity  as  a  preliminary  requisite  for  the  most  rational 
and  efficient  management  of  outbreaks  of  the  disease  and  for  the  judicious  selection  of  effect- 
ive measures  of  prevention.  It  is  true,  however,  that  a  small  minority,  including  some  of  the 
most  distinguished  sanitarians  of  the  world,  have  at  all  times  disputed  the  specific  nature  of 
the  disease,  as  well  as  its  transmissibility  and  transportability.  Some  of  the  latter  have  occu- 
pied, and  still  do  occupy,  commanding  official  i)Ositions  in  the  sanitary  departments  under  the 
governments  of  several  of  the  countries  where  cholera  has  at  difi'erent  times  committed  exten- 
sive ravages. 

The  various  scientific  investigations  which  have  been  made  during  the  last  epidemic  in 
different  parts  of  the  world  have  been  especially  influenced  by  a  firm  belief  in  the  existence  of 
a  specific  agent  as  the  cause  of  the  disease,  and  have  aimed  at  its  discovery.  Since  the  previous 
epidemic  of  1873  the  means  and  methods  of  exact  investigations  of  this  order  have  been  de- 
vised and  more  or  less  perfectly  developed.  For  the  first  time  in  the  history  of  examinations 
into  the  cause  of  this  terrible  scourge  scientists  pursuing  such  studies  have  been  in  a  position 
where  it  was  possible  to  arrive  at  definite  results.    Every  commission  delegated  by  the  differ- 
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ent  Governments,  as  well  also  as  almost  every  individual  investigator  who  has  given  his  atten- 
tion to  the  study  of  the  last  epidemic,  have  devoted  attention  chiefly  to  the  etiology  of  the 
disease. 

When  cholera  appeared  in  Egypt  in  1883,  two  of  the  most  powerful  European  Govern- 
ments, viz,  France  and  Germany,  sent  commissions  there  for  the  study  of  the  epidemic,  com- 
posed of  the  most  experienced  and  accomplished  bacteriologists  they  possessed.  The  French 
commission  consisted  of  the  most  expert  assistants  of  Pasteur — Drs.  Thuillier,  Strauss,  and 
Roux,  and  the  first-mentioned  lost  his  life  in  the  pursuit  of  his  scientific  studies.  The  German 
commission  consisted  of  the  most  experienced  bacteriologists  in  that  country — Dr.  Robert  Koch, 
then  director  of  the  Pathological  Laboratory  of  the  Imperial  Board  of  Health  in  Berlin,  with 
Dr.  Georg  Gaffky  and  Dr.  Fischer,  his  chief  assistants  in  that  office. 

These  commissions  had  not  been  long  at  work  in  Egypt  before  reports  concerning  impor- 
tant discoveries  began  to  appear.  It  was  the  German  commission  which  succeeded  in 
making  investigations  which  were  crowned  with  most  positive  results.  The  epidemic, 
however,  soon  ceased  in  Egypt  after  the  arrival  of  these  commissions,  and  for  the  completion 
of  their  investigations  material  for  study  had  to  be  obtained  elsewhere.  In  consequence  of 
the  important  preliminary  discoveries  by  the  German  commission  in  Egypt  they  were  directed 
by  their  Government  to  proceed  to  India  and  continue  their  work  there  in  the  natural  home 
of  cholera.  As  will  be  seen  by  reference  to  abstracts  of  reports  hereafter  introduced,  the  inves- 
tigations in  India  made  by  the  German  commission  confirmed  and  more  fiilly  developed  the 
discoveries  which  they  had  previously  made  in  Egypt.  The  immense  importance  of  these  dis- 
coveries for  the  practical  recognition  of  cholera  at  the  commencement  of  an  epidemic,  and 
possibly  also  for  the  prevention  of  the  disease,  excited  world-wide  interest,  and  caused  numerous 
more  or  less  capable  investigators  to  enter  upon  the  study  gf  this  question  from  the  bacterio- 
logical stand-point  in  various  parts  of  the  world,  chiefly  in  Europe.  At  first  the  results  of 
these  numerous  investigations  were  somewhat  contradictory  and  tended  to  create  serious 
doubts  as  to  the  genuineness  of  the  discoveries;  but  subsequent  experience  has  confirmed  in 
the  most  postive  manner  the  chief  essential  points  set  forth  in  the  reports  of  the  German  com- 
mission concerning  their  investigations  into  the  etiology  of  cholera. 

For  the  information  of  those  who  desire  to  obtain  the  full  facts  upon  which  this  state- 
ment is  based  but,  through  unfamiliarity  with  various  foreign  tongues  in  which  detailed 
reports  of  investigations  have  been  published  or  through  difficulties  in  obtaining  the  original 
documents,  the  latter  are  practically  inaccessible  (since  but  a  small  fraction  of  the  literature 
relating  .to  this  subject  has  appeared  in  print  in  the  English  language,  and  then  usually  in  the 
form  of  short  and  more  or  less  adversely  biased  abstracts),  more  or  less  complete  translations 
of  the  most  important  foreign  publications  of  original  investigations  relating  to  this  matter 
have  been  made  and  incorporated  below. 

As  has  already  been  stated  in  our  introductory  chapter,  the  most  strenuous  opposition 
which  the  report  of  the  German  commission  at  first  met  with  emanated  from  Dr.  E.  Klein 
and  his  associates,  constituting  a  commission  sent  by  the  British  Government  to  India  for  the 
purpose  of  investigating  the  ground  of  the  claims  advanced  by  Koch  and  his  confreres.  The 
labors  of  both  of  these  commissions  are  set  forth  below  more  or  less  in  extenso;  and  it  will  be 
seen  that  the  report  of  the  British  commission  combats  that  of  the  German  Government,  both 
as  to  general  statements  and  as  to  detailed  observations.  While  this  is  true  of  the  official  report 
which  Dr.  Klein,  as  chief  of  his  commission,  made  to  the  British  Government  and  which  was 
published  by  the  latter  as  an  official  document,  this  distinguished  investigator  as  a  result  of 
subsequent  studies  has  had  occasion  to  announce  numerous  retractions  and  modifications  of 
his  first  opinions,  as  will  be  seen  by  reference  to  abstracts  of  his  more  recent  publication  relating 
to  the  subject  of  asiatic  cholera.  It  will  be  seen  also  by  examination  of  the  following  abstracts 
of  the  literature  relating  to  bacteriological  investigations  that,  as  previously  stated,  the  discov- 
eries of  Koch  and  his  associates  have  been  amply  confirmed  in  different  parts  of  the  world,  in 
many  instances  even  by  those  who  at  first  antagonized  his  views.  And  it  may  be  affirmed  that 
at  least  in  one  most  important  particular  the  work  of  the  German  commission  stands  to-day 
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funiversally  unquestioned  by  any  competent  autliority,  viz,  as  to  the  existence  of  a  peculiar 
specific  microbe  in  the  intestinal  contents  of  cholera  patients,  the  so-called  comma-ljacillus  of 
Koch,  a  germ  which  is  associated  with  no  other  known  disease  either  in  man  or  beast.  And 
it  can  also  be  declared  that  the  existence  of  this  comma  bacillus  furnishes  an  absolutely 
reliable  means  of  diagnosis  of  suspicious  cases  of  cholera,  the  nature  of  which  can  not  certainly 
in  any  other  way  be  determined,  except  by  the  unfortunate  sjjread  of  an  epidemic  from  them. 
The  immense  practical  value  of  this  discovery,  as  has  been  already  stated,  can  not  be  over- 
estimated. 

Concerning  the  belief  of  the  German  commission  that  the  comma  bacillus  of  Koch  is  not 
only  the  invariable  accompaniment  of  asiatic  cholera,  but  is  also  the  actual  specific  cause  of 
the  disease,  besides  what  bears  more  or  less  closely  upon  this  opinion  in  the  following  pages 
of  this  chapter,  we  shall  have  occasion  to  present  further  considerations  later  on  in  this  report 
when  we  come  to  discuss  the  results  of  the  anti-choleraic  innoculations  practiced  so  extensively 
by  Dr.  Ferran  and  his  assistants  during  the  epidemic  of  1885  in  the  Kingdom  of  Spain. 

HISTORY  OF  OPINIONS  CONCERNING  THE  CAUSE  OF  CHOLERA. 

Cornil  and  Babes  {op.  cit.)  give  the  following  very  brief  but  lucid  resume  of  the  various 
notions  held  by  leading  writers  who  have  contended  for  a  material  living  entity  as  the  cause 
of  cholera. 

"■History. — Endemic  in  India,  on  the  delta  of  the  Ganges,  Asiatic  cholera,  almost  always 
reaches  Egyi:)t  before  arriving  in  Europe,  where  in  Italy,  France,  and  Spain,  in  1884  and  1885. 
it  has  made  its  sixteenth  appearance  since  the  beginning  of  the  century ;  its  ravages  liave 
always  been  diminishing  since  the  great  epidemic  of  1832. 

The  etiological  character  of  the  disease ;  the  transportation  of  the  contagion,  i)rincipally 
by  travelers,  by  caravans  from  Mecca,  and  infected  ships ;  the  very  evident  contagion  from 
linen  soiled  by  the  dejecta,  the  formation  of  contaminated  j)laces  and  of  endemic  localities,  by 
houses,  large  hospital  establishments,  and  persons,  have  for  a  long  time  given  reason  for  the 
idea  of  a  parasitic  contagion. 

Virchow  in  18-48  (Vii'chow  Archiv,  t.  xli.),  Pouchet,  Brittan,  and  Swayne,  in  1849,  found 
vibriones  in  abundance  in  choleraic  stools,  but  without  attributing  to  them  any  specific  value, 
any  more  than  Davaine  did  for  the  circomonas  which  he  found  under  the  same  circumstances. 
Boehm  (cited  by  Virchow)  and  Hallier  believed  that  they  had  discovered  the  cause  of  cholera 
in  a  fungus  of  the  genus  urocystis,  which  Hallier  thought  must  exist  in  some  of  the  species  of 
Indian  grain.  Klob  looked  upon  cholera  as  related  to  the  presence  of  a  considerable  ciuantity 
of  fungi  located  in  the  intestine ;  Phillipi  Pacini  also  observed  infinitely  small  oi'ganisms, 
possessed  with  a  molecular  movetnent,  very  pronounced,  in  the  stools  of  cholera.  Pacini  hav- 
ing demonstrated,  as  Boehm,  Cenular,  Gull,  Bennett,  Grainger,  etc.,  had  done  before  him,  the 
desquimation  of  the  epithelium  of  the  intestinal  mucous  membrane,  attributed  this  desquita- 
tion  to  his  colerigenous  microbes,  and  developed  a  dynamo-physiological  and  mathematical 
theory  of  cholera  from  this  fact,  epitheial  disintegration  following  by  excess  of  aqueous 
transudation. 

Researches  made  upon  the  bacteria  of  the  intestine,  during  the  epidemic  of  1873,  did  not 
give  any  new  results.     Hayem  and  Reynaud  enumerated  in  the  dejecta  a  dozen  species  of 
vibriones.    These  were  the  "spores'"  which  they  met  with  in  the  rice-water  stools,  but  they 
■did  not  commit  themselves  to  a  specific  parasite. 
S.  Mis.  92  29 
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SECTION   1  . 

ETIOLOGICAL  INVESTiaATION. 

ABSRACT  OF  A  PAPER  READ  BY  DR.  ROBERT  KOCH,  AT  THE  CONFERENCE  HELD  AT  BERLIN,.. 
FOR  THE  DISCUSSION  OF  THE  CHOLERA  QUESTION,  IN  JULY,  1884  * 

We  need  for  sanitary  regulations  a  scientific  basis  as  firmly  established  as  possible ;  for 
tliese  regulations  have  to  do  not  only  with  very  costly  management,  bnt  also  with  the  well- 
being  of  many  men.  This  is  more  particularly  the  case  as  regards  the  prevention  of  ej^idemics, 
with  which,  as  can  be  said  without  any  exaggeration,  the  most  important  sanitary  endeavors 
are  occupied.  On  this  account  it  might  be  presumed  that  the  contest  against  epidemics  is 
waged  on  scientific  principles,  which  are  quite  established  and  carried  out ;  but  unfortunately 
this  is  not  universally  the  case  ;  and  especially  with  regard  to  cholera  such  a  firm  basis  is  want- 
ing. Quite  a  number  of  views  have  been  propounded  as  to  the  nature,  the  spread,  and  the 
mode  of  infection  of  cholera,  and  different  theories  have  been  founded  thereupon.  But  opin- 
ions are  so  divergent  from  each  other — some,  indeed,  are  directly  antagonistic,  that  we  are 
unable  without  further  inquiry  to  accept  them  as  a  basis  or  starting  point  for  our  measures 
for  combating  this  epidemic. 

Thus,  on  the  one  hand,  it  is  stated  that  cholera  is  a  sjoecific  disease,  having  its  source  in 
India  ;  on  the  other,  this  is  disputed,  and  it  is  said  that  cholera  can  rise  spontaneously  even  in 
other  countries,  a,nd  does  not  depend  on  a  specific  cause.  The  one  side  only  acknowledges  that 
cholera  can  be  transmitted  by  the  sick  and  their  enamations  ;  the  other  that  it  can  be  carried 
by  merchandise,  by  healthy  men,  and  by  currents  of  air.  Just  as  contradictory  opinions  exist 
as  to  the  importance  of  drinking  water  as  a  vehicle  for  the  infective  material,  as  to  the  influ- 
ence of  the  nature  of  the  soil,  as  to  the  question  whether  or  not  the  dejections  of  the  patient 
contain  the  infective  material  and  as  to  the  duration  of  the  stage  of  incubation.  All  these 
]5oints  are,  however,  of  the  greatest  importance  in  the  prevention  of  cholera,  and  this  disease 
can  not  be  successfully  combatted  until  some  agreement  is  arrived  at  with  regard  to  these  pre- 
liminary questions  in  its  etiology. 

The  etiology  of  cholera  has  indeed  been  able  to  profit  little  from  the  progress  which  we 
have  made  in  the  etiology  of  other  infectious  diseases.  This  advance  has  been  princiijally 
developed  during  the  last  ten  years,  and  during  this  time  no  occasion  has  demanded  an  inquiry 
to  be  made  into  cholera,  at  least  not  in  Europe  or  in  the  neighboring  countries ;  and  in  India, 
where  cholera  could  have  given  continuous  material  for  investigation,  nobody  has  been  found: 
to  occupy  himself  with  the  task  by  the  help  of  the  recent  methods  of  research. 

On  this  ground  it  was  therefore  not  unfortunate  that  last  year  cholera  broke  out  in  Egypt 
and  gave  an  opportunity  for  studying  the  nature  and  mode  of  infection  of  the  disease  before  ^ 
it  spread  into  Europe.    This  opportunity  was  made  use  of  by  different  Governments,  and 
expeditions  were  sent  there  for  the  investigation  of  cholera. 

The  honorable  charge  of  conducting  one  of  these  expeditions  fell  to  my  lot. 

When  I  undertook  this  commission  I  was  well  aware  of  the  difficulty  of  the  task  which 
lay  before  me.  Absolutely  nothing  was  known  with  regard  to  the  virus  of  cholera.  One  was 
at  a  loss  where  to  seek  for  it,  whether  only  in  the  intestinal  canal,  or  in  the  blood,  or  in  some 
other  place.  Further,  one  did  not  know  whether  bacteria  would  have  to.  be  dealt  with  in  this 
case,  whether  some  kind  of  fungus  or  the  like,  or  whether  some  animal  parasite  such  as  an 
amoeba.  To  be  sure  the  investigation  did  not  in  this  direction  meet  with  such  difficulties  as 
in  another  where  I  expected  it  the  least.  I  had  pictured  to  myself  the  pathological  conditions 
entirely  after  the  description  in  the  text-books,  namely,  that  the  intestine  in  cholera  would 
show  peculiarly  little  change,  and  that  it  would  be  filled  with  a  material  like  rice-water.    I . 


*  Translated  by  C.  Watson  Chayne. 
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had  almost  forgotten  the  result  of  the  autopsies  which  I  had  formerly  seen,  so  that  I  was 
unable  to  correct  from  them  my  erroneous  views.  I  was  therefore  at  first  someAvhat  surprised 
and  uncertain,  when  I  came  to  see  something  quite  different  in  the  intestine.  In  the  first 
post-mortem  examinations  it  almost  at  once  became  apparent  that  in  an  overwhelming  major- 
ity of  cases  remarkably  deep  and  striking  changes  existed  in  the  intestine  ;  the  other  cases 
again  showed  changes  less  serious ;  and  lastly,  I  came  across  cases  which  corresponded  in  some 
measure  to  the  type  which  is  described  in  the  text-books.  But  it  required  time  and  a  number 
of  post-mortem  examinations  as  well  before  I  succeeded  in  forming  a  correct  general  idea 
and  in  estimating  rightly  all  the  difi'erent  changes  which  came  before  me. 

I  shall  here  remark  that  in  spite  of  the  most  careful  examination  of  every  other  organ, 
and  of  the  blood,  nothing  Avas  found  which  warranted  the  inference  to  be  drawn  that  there 
existed  any  virus  in  them.  The  interest  was  therefoi'e  directed  finally  to  the  changes 
existing  in  the  intestine,  and  these  might  be  roughly  grouped  in  the  following  manner:  There 
were  cases  in  which  the  lower  segment  of  the  small  intestine  was  stained  of  a  dark  brownish 
red  color,  most  intense  immediately  above  the  ileo-csecal  valve  and  diminishing  upwards,  the 
mucous  membrane  being  studded  with  superficial  hemorrhages.  In  many  cases  the  mucous 
membrane  was  even  suiDerficially  necrosed  and  covered  with  a  diphtheritic  deposit.  In  such 
cases  the  contents  of  the  intestine  were  not  a  rice-water  like  and  colorless,  b  at  a  bloody  ichorous, , 
ofi'ensive  fluid.  Other  cases  again  showed  a  gradual  transition  to  less  deep  changes,  the  reddening 
being  less  intense  or  only  in  p»atches;  and  finally  there  were  cases  in  which  only  the  margins  of  the 
follicles  or  Peyer's  patches  were  reddened.  This  last-mentioned  group  presented  a  very  char- 
acteristic appearance,  which  scarcely  ever  occurs  in  other  intestinal  diseases  and  which  is  quite  • 
peculiar  to  cholera.  In  a  very  few  cases,  however,  was  there  extremely  little  change  in  the  mucous 
membrane,  which  appeared  somewhat  swollen  and  less  transparent  in  the  superficial  layers,  the 
solitary  glands  and  Peyer's  patches  being  more  strongly  marked.  The  whole  mucous  membrane 
was  colored  a  light  rosy  red,  but  it  never  went  so  far  as  capillary  hemorrhage.  In  these  cases ; 
the  intestinal  contents  appeared  colorless,  though  they  never  could  be  compared  to  rice  water, 
but  rather  with  gruel.  Only  in  a  very  few  cases  did  I  see  the  contents  of  the  intestine  com- 
posed  of  clear  water  and  mucus,  with  comparatively  little  flocculent  matter  in  suspension. 

If  the  intestine  and  its  contents  were  microscopically  examined  it  then  appeared  that  in 
some  cases,  particularly  in  those  in  which  the  Peyer's  patches  were  reddened  at  the  edges,  this 
redness  corresponded  to  the  migration  of  bacteria.  It  gave  an  appearance  like  what  yon  have  seen 
in  one  of  the  preparations  before  you,  which  was  taken  from  such  a  case.  The  bacteria 
had  partly  crowded  into  the  tubular  glands,  and  had  partly  thrust  themselves  between 
the  epithelium  and  the  basement  membrane  and  thus  had,  as  it  were,  detached  the  epithelium;; 
in  other  places  they  appeared  to  have  penetrated  deeper  into  the  tissues.  Then  there  were 
cases  in  which,  behind  these  bacteria  (which  because  of  their  size  and  shape  and  a  definite 
appearance,  so  that  they  could  be  distinguished  from  other  bacteria  and  have  special  attention 
devoted  to  them),  various  other  bacteria  penetrated  into  the  tubular  glands  and  the  surrounding- 
tissues;  for  example,  large  thick  bacilli  and  very  fine  bacilli.  Similar  conditions  are  found  in 
necrotic  and  diphtheritic  changes  of  the  intestinal  mucous  membrane  and  in  tyi^hoid  ulcers, 
where  the  tissues  destroyed  by  the  pathogenic  organisms  are  afterwards  infiltrated  with  other 
non-pathogenic  bacteria.  These  first-mentioned  bacteria  could  not  therefore '  be  considered 
d  priori  as  altogether  unimportant  in  the  cholera  process  while  all  the  others  gave  the 
impression  that  they  were  secondary;  for  the  first  described  bacteria  always  preceded  these 
latter;  they  penetrated  deeper  into  the  tissues  and  appeared  as  if  they  had  opened  a  way  for  the 
other  bacilli. 

Now  as  to  the  contents  of  the  intestine,  ^t  first  the  cases  examined  were  scarcely  suitable 
and  afforded  no  clear  picture,  for  the  contents  of  the  intestine  had  already  a  decomposed  bloody 
character.  In  these  cases  were  innumerable  quantities  of  the  most  different  kinds  of  bacilli, 
so  that  the  attention  could  not  be  fixed  on  the  special  cholera  bacillus.  It  was  only  after  I 
had  performed  autopsies  on  a  few  acute  and  uncomplicated  cases  in  which  hemorrhage  had 
not  yet  occurred,  and  in  which  the  intestinal  contents  had  not  yet  become  decomposed,  that  I 
recognized  that  the  purer  and  fresher  the  cases  were  the  more  a  definite  kind  of  bacteria  i)re- 
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vailed  in  tlie  intestinal  contents;  and  it  very  soon  became  evident  that  these  were  the  same 
bacteria  which  I  had  previously  seen  in  the  mucons  membrane.  This  discovery,  it  stands 
to  reason,  drew  more  and  more  the  attention  to  this  species  of  bacteria.  I  have  examined 
them  from  every  point  of  view  to  determine  their  special  peculiarities,  and  can  communicate 
the  following  about  them  : 

These  bacteria,  which,  on  account  of  their  peculiar  form,  I  have  named  comma  bacilli, 
are  smaller  than  the  tubercle  bacillus.  As  a  precise  idea  of  the  size,  length,  and  breadth  of 
bacteria  can  scarcely  be  got  from  a  statement  of  the  dimensions  in  numbers,  I  prefer  to  com- 
pare the  dimensions  of  bacteria  with  some  well-known  object,  so  that  a  fairly  accurate  idea  can 
be  obtained.  As  the  tubercle  bacilli  are  known  to  all,  I  shall  compare  the  cholera  bacteria 
with  them.  The  cholera  bacilli  are  about  half,  or  at  the  most  two-thirds,  as  long,  as  the 
tubercle  bacilli,  but  they  are  plumper,  thicker,  and  furnished  with  a  slight  curve.  This  curve 
is  usually  not  more  marked  than  that  of  a  comma,  but  under  certain  circ'umstances  it  can 
become  more  pronounced,  and  even  may  form  a  semi-circle.  Other  cases  are  seen  in  which 
the  curve  is  double;  one  comma  may  join  another,  but  in  an  opposite  direction,  so  that  the 
letter  S  is  formed  but  I  believe  that  in  both  cases  two  individuals  remain  in  connection 
with  each  other  after  division,  and  thus  cause  the  appearance  as  if  there  was  a  more  marked 
.curvature.  In  the  cultivations  there  is  found  a  very  noteworthy  form  of  development  of  the 
■comma  bacilli  which  is  very  characteristic.  In  one  of  the  preparations  which  have  been  laid 
before  you  there  are  several  well-marked  examples  of  this  form,  and  I  took  the  opportunity, 
in  the  demonstration  of  these  preparations,  to  draw  particular  attention  to  them.  The  comma 
bacilli  frequently  form  threads  of  greater  or  less  length.  These  threads  are  not  straight,  as 
are  those  of  other  bacilli — for  example,  the  anthrax  bacilli — nor  simple  undulating  threads,  as 
might  be  thought  from  the  microscopic  characters;  but  are  long,  delicate  spirals,  which  in 
their  length  and  other  appearances  have  the  greatest  resemblance  to  the  spirochcctse  of  relaps- 
ing fever.  I  shovild  not  be  able  to  distinguish  them  from  each  other  if  they  were  placed  side 
l)y  side.  On  account  of  the  peculiar  form  of  development  I  am  inclined  to  the  view  that  the 
'Comma  bacillus  is  not  really  a  true  bacillus,  but  an  intermediate  form  between  the  bacilli  and 
the  spirilla.  Possibly  even  it  may  be  a  true  spirillum,  of  which  we  have  a  fragment  before 
us.  In  other  spirilla— for  example,  the  spirillum  undulans — it  is  seen  that  short  specimens  do 
not  form  a  complete  spiral,  but  consist  of  a  short  rod  which  is  more  or  less  curved.  Later  I 
shall  return  to  this  point,  which  is  not  altogether  unimportant. 

From  the  demonstration  of  the  preparation  in  which  the  comma  bacilli  were  cultivated 
in  meat  infusion  you  have  already  learned  that  they  can  be  grown  in  that  material.  They 
increase  in  this  fluid  extraordinarly  quickly  and  luxui*iantly,  and  this  circumstance  can  be 
Tutilized  to  study  their  other  properties  by  suspending  a  droplet  of  meat  infusion,  in  which 
these  organisms  are  growing,  from  the  under  surface  of  a  cover  glass  and  examining  it  directly 
with  a  high  power.  It  is  then  seen  that  the  comma  bacilli  are  extraordinarily  active  in  their 
movements.  When  they  accumulate  in  numbers  at  the  margin  of  the  droplet,  and  are  swim- 
ming about  actively,  it  seems  quite  as  if  there  were  a  swarm  of  midges,  between  which  dive 
here  and  there  long  spiral-shaped  threads,  which  have  themselves  pretty  active  motion.  The 
whole  forms  a  peculiar  and  in  the  highest  degree  characteristic  picture. 

The  comma  bacilli  also  grow  in  other  fluids,  and  they  especially  develop  in  milk  very 
rapidly  and  luxuriantly.  They  do  not  cause  the  milk  to  curdle  nor  do  they  separate  the  casein, 
as  many  other  bacilli  do,  which  have  equally  the  property  of  developing  in  milk.  The  milk 
appears  quite  unchanged,  but  if  a  small  droj)  be  taken  from  the  surface  and  examined  micro- 
scopically it  swarms  with  comma  bacilli.  Further,  they  grow  in  blood  serum,  in  which  they 
develop  very  rapidly  and  increase  luxuriantly.  A  very  good  soil  for  the  comma  bacilla  is 
the  nutrient  jelly,  of  which  you  have  already  seen  a  specimen.  This  nutrient  jelly  is  also  of 
use,  as  I  have  explained  in  the  demonstration  of  the  method  of  cultivation,  for  rendering  the 
discovery  of  the  comma  bacilla  easier  and  extremely  certain.  In  nutrient  jelley  the  colonies 
of  the  comma  bacilli  take  quite  a  characteristic  and  definite  form,  which,  as  far  as  I  have 
investigated  and  as  my  experience  goes,  is  like  that  formed  by  no  other  kind  of  bacillus. 
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The  colony  appears,  wlien  it  is  quite  recent,  as  a  very  pale  and  tiny  drop,  which  is  not 
completely  circular,  as  is  usually  the  case  with  colonies  of  bacteria  in  gellatine.  They  have  a 
contour  more  or  less  irregularly  defined,  with  projections  in  jiarts,  giving  a  rough  or  dentated 
appearance.  They  also  assume  very  early  a  somewhat  granular  character,  and  are  not  of 
homogeneous  consistence  like  most  other  colonies  of  bacteria. 

As  the  colony  become  somewhat  larger  the  granulations  become  more  apparent,  till 
finally  it  appears  as  a  little  mass  of  highly  refracting  granules.  I  would  compare  the  appear- 
ance of  such  a  colony  best  with  that  of  a  heap  of  bits  of  glass.  On  further  increase  of  the 
colony  the  gelatine  in  its  immediate  neighborhood  becomes  fluid,  and  at  the  same  time  the 
colony  of  bacteria  sinks  somewhat  deeper  into  the  substance  of  the  gelatine.  Tlius  there  is 
formed  a  small  funnel-shaped  recess  in  the  gelatine,  in  the  middle  of  which  the  colony  can  be 
recognized  as  a  small  white  point.  This  appearance  is  quite  peculiar,  at  least  it  is  seen  in  very 
few  other  forms  of  bacteria,  and  according  to  my  knowledge  is  never  so  distinctly  marked  as 
in  the  comma  bacilli.  This  sinking  in  of  the  colony  can  be  most  clearly  obeserved  if  a  pure' 
cultivation  is  prepared  exactly  in  the  way  which  has  been  described  in  the  demonstration  of 
the  cultivation  process.  A  suitable  colony  should  be  looked  for  under  a  low  jjower  in  the  layer 
of  gelatine.  This  should  be  touched  with  a  platinum  wire  which  has  been  previously  heated;: 
the  bacilli  sliould  be  transferred  on  the  wire  to  a  test  tube  filled  with  gelatine,  wliicli  is  then 
plugged  Avith  sterilized  cotton  wool.  A  pure  cultivation  made  in  this  manner  grows  in  tlie  same- 
way  as  in  the  gelatine  on  the  glass  plate.  I  possess  a  large  collection  of  pure  cultivations  of 
bacteria  prepared  in  this  way  ,  but  I  have  never  seen  in  them  such  changes  as  those  Avhich  the 
comma  bacillus  causes  after  its  transfer  to  the  gelatine.  As  soon  as  the  cultivation  begins  to- 
develop  a  smail  funnel  is  noticed,  which  indicates  the  top  of  the  needle  track.  (See  Fig.  10.) 
Gradually  the  gelatine  in  the  neighborhood  of  this  track  becomes  fluid,  and  thei'e  is  clearly  seen 
the  small  colony,  which  is  ever  enlarging.  A  deeply  sunken  spot,  however,  always  remains, 
which  appears  in  the  partially  fluid  gelatine  as  if  a  bubble  of  air  floated  over  the  colony  of 
the  bacilli.  It  almost  gives  the  impression  as  if  the  vegetation  of  the  bacilli  had  not  only 
caused  the  liquefaction  of  the  gelatine,  but  also  a  rapid  evaporation  of  the  fluid  formed.  We 
know  already  a  number  of  different  bacteria  which  cause  the  gelatine  in  test-tube  cultivations- 
to  become  fluid  in  just  the  same  manner  around  the  track  of  inoculation.  But  such  a  depres- 
sion and  bubble-shaped  hollowing  out  of  the  surface  is  never  found.  I  have  still  to  mention 
that  the  liquefying  of  the  gelatine  from  a  single  isolated  colony  never  extends  far,  as  can  be 
best  demonstrated  in  a  layer  of  gelatine  spread  upon  a  glass  plate.  The  dimensions  of  this- 
liquefied  area  around  a  colony  may  be  estimated  at  about  one  millimeter.  Other  kinds  of 
bacteria  are  able,  as  you  have  seen  in  one  of  the  gelatine  plates  laid  before  you,  to  liquefy  the 
gelatine  over  a  greater  area,  so  that  a  colony  may  extend  to  a  centimeter  or  more  in  diameter.  In 
the  cultivation  of  the  comma  bacilli  in  test  tubes  the  liquefying  of  the  gelatine  spreads 
gradually  and  very  slowly  from  the  track  of  inoculation,  so  that  in  aboixt  a  week  the  entire 
contents  of  the  tube  become  fluid.  To  all  these  peculiarities,  trivial  as  they  ajjpear  by  them- 
selves, particular  weight  should  be  attached,  because  they  serve  to  distinguish  the  comma 
bacilli  from  other  varieties  of  bacteria. 

Further,  the  comma  bacilli  can  be  cultivated  when  placed  in  agar-agar,  to  which  meat 
infusion  and  peptone  has  been  added.  This  agar-agar  jelly  is  not  liquefied  by  the  comma 
bacilli.  They  can  also  be  grown  on  boiled  potatoes,  and  in  regard  to  certain  questions  this  is 
a  very  important  point.  They  grow  on  potatoes  just  like  the  bacilli  of  glanders.  These  last, 
as  you  have  perhaps  seen  in  the  cultivations  demonstrated  at  the  Hygienic  Exliibition,  form  a 
thin  pap-like  brownish  layer  on  the  potatoes.  The  cultivation  of  the  comma  bacilli,  if  grown 
on  potatoes,  is  similar  to  this,  but  it  is  not  colored  such  a  deep  brown,  but  rather  a  light  gray- 
ish brown. 

_  The  comma  bacilli  thrive  best  at  a  temi^erature  of  from  30°  to  40°  C,  but  they  are  not 
very  sensitive  to  lower  temperatures.  Experiments  have  been  made,  which  have  shown  that 
they  do  quite  as  well  at  a  temperature  of  17°  C,  though  they  grow  correspondingly  slower. 
Under  17°  C,  the  growth  is  very  slight,  and  xmder  16°  C.  it  seems  to  stop  altogether.    In  this- 
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respect  the  comma  bacilli  correspond  in  a  noteworthy  manner  to  the  anthrax  bacilli,  which  also 
require  about  the  same  limits  as  regards  low  temperat^ire.  I  once  made  an  experiment  as  to 
the  influence  of  lower  temperatures  upon  the  comma  bacilli,  to  discover  if  it  were  possible  not 
only  to  delay  their  development  by  a  very  low  temperature,  but  even  to  destroy  them.  For  this 
purpose  a  cultivation  was  placed  for  an  hour  in  a  temperature  of  10°  C,  which  completely 
froze  it.  Then  a  cultivation  was  made  therefrom  in  gelatine,  but  this  showed  in  its  develop- 
ment and  growth  not  the  slightest  difference.  It  bore  freezing  perfectly  well.  Not  so  is  it 
with  the  deprivation  of  air  and  oxygen.  It  stops  growing  at  once  if  it  is  deprived  of  air,  and 
therefore  if  one  accepts  the  division  of  aerobic  and  anaerobic  organisms  it  would  belong  to 
the  anaerobic.  One  can  easily  convince  oneself  in  this  way.  After  the  inoculated  jelly 
has  been  poured  out  on  a  glass  plate,  and  when  it  has  just  begun  to  solidify,  a  piece  of 
glass  (marienglass),  or  mica  split  as  thin  as  possible,  is  laid  on  the  middle  of  the  gelatine  so 
as  to  cover  at  least  one-third  of  the  surface.  The  leaf  of  mica,  on  account  of  its  elasticity, 
adapts  itself  accurately  to  the  surface  of  the  gelatine,  and  shuts  off  the  air  from  the  covered 
portion.  It  is  then  seen,  as  soon  as  the  development  of  the  colonies  commences,  that  it 
occurs  only  in  the  iincovered  portion  of  the  gelatine,  and  reaches  very  little  under  the  cover, 
to  the  extent  only  of  about  2  millimeters,  as  far  in  fact  as  the  air  can  penetrate  by  diffusion;  but 
under  the  mica  i:)late  nothing  grows.  There  certainly  exist  extremely  small  colonies  invisible 
to  the  naked  eye,  which  apparently  owe  their  existence  to  the  oxygen  contained  in  the  jelly, 
but  these  do  not  increase  in  size  much  further  after  this  is  exhatisted.  An  expeiiment  was 
also  made  in  another  way.  A  small  glass  containing  nutrient  jelly,  which  was  inoculated 
with  comma  bacilli,  was  placed  under  the  receiver  of  an  air-piimjD,  another  glass  prepared 
in  a  similar  way  was  placed  outside  the  air-pump,  as  a  control  experiment.  It  1;hen  appeared 
that  those  under  the  air-jDump  did  not  grow,  while  those  outside  the  j)ump  did  well.  But  if 
those  which  had  been  under  the  air-pump  were  afterward  set  out  in  the  air,  they  then  began 
to  grow.  They  therefore  had  not  died,  but  only  wanted  the  necessary  oxygen  to  be  able  to 
•grow.  The  result  is  similar  when  cultivations  are  placed  in  an  atmosphere  of  carbonic  acid; 
while  those  cultivations  placed  for  control  outside  the  carbonic  acid  atmosphere  grow  in  the 
usual  manner,  those  subjected  to  a  stream  of  carbonic  acid  remain  without  development. 
However,  in  this  case  also  they  do  not  die,  for  after  they  have  been  left  in  the  carbonic  acid 
for  a  considerable  time  they  begin  at  once  to  grow  as  soon  as  they  are  taken  out  of  it. 

Taken  as  a  whole  the  comma  bacilli  increase,  as  I  have  several  times  indicated,  extraordi- 
narily rapidly.  Their  vegetation  reaches  its  highest  point  very  quickly;  it  remains  stationary 
■only  a  short  time,  and  then  quickly  diminishes.  The  dying  comma  bacilli  lose  their  form; 
they  appear  at  times  shriveled,  at  times  they  have  a  more  swollen  aspect.  Also  in  this  state 
they  take  up  coloring  matter  faintly  or  not  at  all.  The  peculiar  conditions  of  the  growth  of 
"the  comma  bacilli  can  be  best  observed,  if  substances  which  are  rich  in  comma  bacilli,  but 
which  contain  other  bacteria,  such,  for  example,  as  intestinal  contents  or  cholera  dejections, 
are  placed  on  moist  earth  or* spread  on  linen  and  kept  in  a  moist  condition.  The  comma  bacilli 
increase  in  a  remarkable  manner  in  a  short  time,  for  instance,  within  twenty-four  hours.  The 
other  bacteria  occurring  alongside  them  are  in  the  first  instance  overgrown  by  them.  A  natural 
pure  cultivation  is  thus  formed,  and  there  are  obtained,  by  microscopic  examination  of  por- 
tions taken  from  the  surface  of  the  moist  earth  or  linen,  preparations  which  show  almost  only 
comma  bacilli.  You  have  seen  such  a  preparation  obtained  from  the  linen  of  a  cholera  patient 
which  was  soiled  with  dejecta  and  kept  moist.  The  luxurious  growth  of  the  comma 
bacilli  does  not,  however,  last  very  long.  After  two  or  three  days  they  begin  to  die,  and  the 
•other  bacteria  then  increase  in  number.  These  circumstances  are  similar  to  what  goes  on  in 
the  intestine  itself.  A  rapid  growth  takes  place,  but  when  the  period  of  vegetation,  which 
lasts  only  a  short  time,  is  over,  and  especially  when  there  is  transudation  of  blood  into  the 
■intestine,  the  comma  bacilli  disappear  again,  and  in  their  stead  other  kinds,  especially  putre- 
factive bacteria,  develop.  On  this  account  I  would  almost  assume,  a  priori,  that  if  the  comma 
bacilli  are  introduced  into  a  putrid  fluid  containing  much  of  the  products  of  decomposition  of 
.other  bacteria,  and  in  particular  of  putrefactive  bacteria,  they  would  not  develop  properly, 
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^but  would  soon  die.  Upon  this  point,  however,  exhaustive  experiments  have  as  yet  not  been 
made,  and  it  is  only  a  conjecture  I  should  make  on  the  ground  of  experience  gained  in  the 
cultivation  of  other  bacteria.  This  point  is  of  importance  so  far,  because  it  is  not  altogether 
a  matter  of  indifference  whether  the  comma  bacilli,  when  they  get  into  a  cess-pool,  will  there 
find  a  good  or  a  very  bad  soil.  In  the  first  case  tliey  would  increase,  and  must  be  destroyed' 
by  disinfection;  in  the  latter  they  would  die,  and  the  cess-pool  Avould  need  no  further  disinfec- 
tion. According  to  all  the  experience  I  have  at  my  command  I  am  inclined  to  accept  the  latter 
view. 

The  comma  bacilli  thrive  best  in  fluids  which  do  not  contain  too  little  nourishing  material. 
Several  experiments  have  been  made  as  to  this  point.  A  meat  infusion,  with  an  alkaline  reac- 
tion, was  diluted  and  inoculated  with  comma  bacilli.  In  one  of  these  exijeriments  the  meat 
infusion,  after  being  diluted  five  times,  proved  itself  to  be  no  longer  a  suitable  medium.  In 
another  the  comma  bacilli  grew  even  after  a  tenfold  dilution.  It  stands  to  reason  that  these 
experiments  must  be  performed  again  and  carried  out  on  a  more  extensive  scale,  in  order  to 
find  a  certain  limit;  but  in  any  case  this  result  was  recognized,  that  the  dilution  could  not  go 
very  far,  and  that  the  comma  bacilli  required  a  certain  concentration  of  the  nourishing  mate- 
rial for  growth. 

In  the  cultivation  experiments  it  was  further  found  that  the  nourishing  material,  at  least 
the  nutrient  jelly  and  the  meat  infusion,  should  not  be  in  the  least  acid.  As  soon  as  the  nutrient 
jelly  showed  the  slighest  trace  of  an  acid  reaction,  the  growth  of  the  comma  bacilli  became 
very  much  dimi]iished.  Did  the  reaction  become  cleaidy  acid,  then  the  development  com- 
pletely stopped.  However,  it  is  worthy  of  note  that  not  every  acid  appeared  to  be  antagonistic 
to  the  comma  bacilli,  for  the  cut  surface  of  a  cooked  potato  gives  a  marked  acid  reaction  due 
to  the  presence  of,  if  I  do  not  inistake,  pyromalic  acid  (apfelsaure),  in  sj^ite  of  which  the  comma 
bacilli  grow  quite  luxuriantly.  So  that  it  can  not  be  said  without  further  inquiry  that  all 
acids  hinder  the  growth,  but  in  any  case  there  is  a  number  of  acids  which  have  this  property, 
and  in  the  meat  infusion  it  is  probably  due  to  the  lactic  acid,  or  an  acid  salt  of  phosphorus. 

Since  the  influence  of  development-inhibiting  substances  on  the  growth  of  the  comma 
bacilli  is  of  no  small  interest,  a  number  of  other  substances  were  investigated.  At  this  stage 
I  should  like  to  draw  attention  to  the  fact  that  the  inhibition  of  the  development  does  not  im- 
ply disinfection,  and  these  experiments  only  deal  with  the  determination  of  the  amount  of  a 
substance  which  suffices  to  hinder  the  growth  of  the  bacteria.  In  no  way  are  they  killed  as 
they  would  be  in  disinfection.  We  had  something  analogous  to  these  experiments  in  the  influ- 
ence of  carbonic  acid  on  the  comma  bacilli,  in  which  only  so  long  as  the  carbonic  acid  Avas 
allowed  to  act,  was  the  growth  inhibited.  So,  also,  for  a  number  of  substances  which  I  shall 
enumerate  to  you. 

Iodine  has  been  shown  by  Davaine  to  be  a  very  intense  poison  to  bacteria,  and  in  certain 
circumstances  this  is  quite  correct.  Davaine  made  the  experiment  in  this  manner  :  He  diluted 
a  fluid,  which  contained  anthrax  bacilli  (for  example,  the  blood  from  this  disease)  to  an  extreme 
degree,  so  that  he  had  practically  only  pure  water,  in  which  were  suspended  a  very  few  anthrax 
bacilli.  To  this  flued  he  added  iodine,  and  it  was  shown  that  the  bacilli  were  killed  by  this  in 
extraordinarily  small  quantities.  But  the  conditions  in  practice  are  quite  otherwise.  We 
have  never  to  stop  the  growth  of  infective  materials  in  pure  water,  but  in  the  alkaline  con- 
tents of  the  intestine,  or  in  the  blood  or  in  lymph,  and  in  these  the  iodine  would  not  remain  free 
but  would  immediately  form  a  combination  with  the  alkalies.  The  testing  of  the  influence 
of  iodine  on  the  comma  bacilli  was  carried  out  by  adding  iodine  water  to  a  meat  infusion, 
which  was  carefully  prepared  so  as  to  form  a  good  nourishing  material.  Iodine  was  dissolved 
in  water  in  the  proportion  of  about  1  to  4,000.  Of  this  iodine  Avater  1  cubic  centimeter  was 
mixed  with  10  cubic  centimeters  of  the  meat  infusion,  l3ut  this  addition  did  not  hinder  the 
development  of  the  bacilli  in  the  slightest  degree.  The  proportion  of  iodine  which  will .  pre- 
vent the  bacilli  from  developing  would  have  to  be  far  greater  than  that  used  in  the  experi- 
ment. Therefore  it  did  not  appear  to  me  to  be  necessary  to  perform  further  experiments,  since 
in  practice  a  greater  amount  of  iodine  than  this  could  not  be  given. 
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Alcohol  first  prevents  the  development  of  the  comma  bacilli  when  one  part  is  added  to^ 
ten  of  the  cultivating  fluid,  that  is,  to  the  extent  of  10  per  cent.  This  is  a  degree  of  concen- 
tration which  in  any  case  can  not  be  made  practical  use  of. 

Common  salt  was  used  to  the  extent  of  2  per  cent,  without  any  hindering  of  the  growth 
of  the  comma  bacilli  being  caused.  Sulphate  of  iron  prevented  development  first  on  2  per 
cent,  being  added  to  the  cultivating  fluid.  As  this  material  has  frequently  been  used  for  dis- 
infection during  cholera  times,  I  would  impress  on  your  memory  that  2  per  cent,  strength  is  the 
first  limit  to  hindrance  to  develoijment,  and  that  by  this  concentration  sulphate  of  iron  does 
not  kill  the  comma  bacilli.  The  power  of  sulphate  of  iron  in  preventing  development  depends, 
upon  the  fact  that,  on  its  addition  to  the  cultivating  fluid  the  [peptones  and  the  albuminates, 
which  serve  for  the  nourishment  of  the  bacteria,  are  precipitated,  for  a  copious  precipitate 
occurs  on  the  addition  of  a  2  per  cent,  addition  of  sulphate  of  iron.  Possibly  also  the  acid 
reaction  comes  into  play  in  hindering  the  growth.  A  specific  action  on  bacteria  does  not 
therefore  seem  to  be  possessed  by  this  material,  and  it  is  not  a  real  destroying  or  disinfect- 
ing material.  I  consider  it  even  possible  that,  with  a  material  of  this  kind,  quite  the  con- 
trary result  may  be  obtained  to  what  is  intended.  Given  the  case  in  which  the  contents  of  a 
cess-pool,  into  which  it  is  supposed  that  the  comma  bacilli  have  entered,  have  to  be  disinfected, 
according  to  my  idea  the  putrefactive  process  going  on  in  the  material  is  quite  sufficient  of 
itself  to  kill  the  comma  bacilli.  But  if  iron  sulphate  is  added  to  such  an  extent  as  to  cause  an 
acid  reaction,  and  thus  to  interrupt  the  putrefactive  process,  nothing  occurs,  except  the  cessa- 
tion of  the  growth  of  the  bacteria,  as  well  as  the  comma  bacilli,  the  prejudicial  infliience  of 
the  septic  bacteria  being  taken  away,  they  will  be  preserved  instead  of  being  destroyed. 

This  instance  is  a  very  good  one  as  showing  that  the  disinfectant  must  be  accurately  esti- 
mated and  tested  on  this  point,  and  that  one  has  to  carefully  decide  what  acts  only  as  a  pre- 
ventive to  decomposition,  and  what  is  really  destructive  to  the  bacteria.  Possibly  the  first 
may  even  serve  as  a  preservative  to  the  infective  material. 

I  shall  go  over  only  shortly  the  pro^Dortion  of  other  substances  necessary  to  inhibit  the 
development.  Alum,  1  to  100  ;  camphor,  1  to  300  ;  I  had  particularly  expected  from  camphor 
a  stronger  action,  but  several  careful  experiments  have  shown  that  this  substance  possesses 
only  a  slight  influence  on  the  comma  bacilli.  Carbolic  acid,  1  to  400 ;  this  number  agrees 
roughly  with  what  we  previously  knew  of  carbolic  acid  and  other  bacteria.  Peppermint  oil,. 
1  to  2,000;  sulphate  of  copper,  1  to  2,500;  this  material  has  a  fairly  strong  effect,  but  if  one 
calculates  how  much  sulphate  of  copper  must  be  given  to  hinder  the  growth  of  the  comma- 
bacilli  in  the  intestinal  canal,  one  would  arrive  at  a  quantity  which  it  would  be  impossible  to- 
administer  to  anybody.  Quinine,  1  to  5,000  ;  and  corrosive  sublimate,  which  here  again  is  found- 
to  be  far  siiperior  to  all  other  substances,  1  to  100,000. 

In  these  experiments  as  to  the  influence  of  development-inhibiting  materials,  the  surprising 
fact  was  established  that  the  comma  bacilli  extraordinarily  easily  die  when  they  are  dried. 
The  expei'iment  was  done  by  allowing  a  small  droplet  of  a  substance  containing  bacilli  to  dry 
on  a  cover-glass  (indeed  for  a  series  of  experiments  a  large  stock  of  such  cover-glasses  should 
be  prepared).  On  such  a  cover-glass  a  small  drop  of  the  fluid  to  be  tested  is  placed,  and  the 
development  is  then  studied  in  a  hollow  slide.  By  proceeding  in  this  way  it  was  found  that 
in  not  a  single  preparation  was  there  any  growth,  but  what  was  more  remarkable,  there  was 
none  in  the  coltrol  specimen,  in  which  the  fluid  employed  was  pure  meat  infusion.  At  first  I 
did  not  at  all  know  on  what  the  non-appearance  of  the  growth  depended,  and  thoiaglit  that  the- 
caiise  must  lie  in  the  meat  infusion,  for  in  similar  experiments  with  other  bacteria  I  had  never 
met  with  any  thing  of  the  kind.  For  example,  the  anthrax  bacilli  can  be  kept  for  a  consider- 
able time  dry  on  cover-glasses,  and  in  this  state  they  remain  capable  of  growth  from  a  half  to  a 
whole  week.  As  the  examination  of  the  meat  infusion  showed  that  the  fault  was  not  due  to- 
it,  we  had  to  test  whether  the  comma  bacilli  had  not  been  destroyed  through  the  i^rocess  of 
drying  on  the  cover-glass.  To  get  information  on  this  point  the  following  experiment  was 
performed:  A  number  of  cover-glasses  were  provided  with  a  droplet  of  some  bacillus-holding 
material.  The  droplet  dried  up  after  a  few  mim-ites.  Then  one  cover-glass  after  a  quarter  of 
an  hour,  another  after  half  an  hour,  another  after  an  hour,  and  so  forth,  had  placed  upon  it  a 
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drop  of  meat  infusion.  It  then  became  apparent  in  the  several  series  of  experiments  which 
were  made,  that  the  comma  bacilli  on  the  glasses  dried  for  a  quarter  of  an  liour,  for  half,  and 
for  a  whole  hour  were  capable  of  development,  but  that  many  of  those  dried  for  two  hours 
were  dead.  In  none  of  these  experiments  did  the  bacilli  retain  their  vitality  for  more  than 
tliree  liours.  It  was  only  when  compact  masses  of  bacillus  cultivation  (for  example,  the  pap- 
like substance  of  a  cultivation  grown  upon  potatoes)  were  dried,  that  the  bacilli  remained  alive 
for  a  longer  time,  evidently  because  in  these  cases  complete  dryness  occurred  very  much  later. 
But  even  under  these  circumstances  the  bacilli  have  never  been  found  to  retain  their  vitality 
in  a  dry  state  longer  than  twenty-four  hours. 

This  result  was  in  so  far  important,  for  with  its  lielj)  it  was  easy  to  test  whether  the 
bacteria  had  a  resting  stage  (daueizustand).  We  know  that  other  pathogenic  bacteria  which 
form  spores,  for  instance,  anthrax  bacilli,  can  be  i^reserved  in  a  dry  state  in  their  resting  or 
spore  condition  for  years  on  a  cover-glass  Avithout  dying.  We  know  also  of  other  infective 
materials,  with  the  nature  of  which  we  are  not  yet  precisely  acquainted,  for  example,  variolous- 
or  vaccine  matter,  that  they  can  remain  active  in  a  dry  state  for  a  long  time,  even  for  several 
years.  These  cases  depend  on  the  existence  of  a  real  resting  stage.  If,  then,  the  comma 
bacilli,  which  ai-e  destroyed  in  such  an  unusiially  quick  manner  by  drying,  exist  in  a  resting 
stage  under  any  conditions,  this  fact  must  very  soon  be  made  evident  by  drying  the^n. 

In  any  case  this  is  one  of  the  most  important  qiiestious  in  the  etiology  of  an  infective 
disease,  but  particularly  so  for  cholera.  On  this  account  the  investigation  of  this  point  has 
been  carried  out  in  tlie  most  careful  way  possible  and  in  all  directions,  and  I  believe  there  is 
scarcely  anything  more  to  be  done  in  reference  to  it.  First,  the  cholera  dejecta  and  the  intes- 
tinal contents  of  cholera  cadavera  were  placed  on  moistened  linen,  in  order  that  the  comma 
Ijacillus  might  be  able  to  develop  under  the  most  favorable  conditions.  After  different  periods 
pieces  of  the  linen  were  dried,  as,  for  instance,  after  twenty -four  hours,  after  some  days,  after 
several  weeks,  in  order  to  see  if  in  this  time  anything  like  a  resting  stage  had  been  formed. 
For  the  infection  by  cholera  linen  affords  the  only  undisputed  examjile  of  the  existence  of  an 
active  infective  material  which  is  attached  to  a  definite  object.  If  a  resting  stage  is  to  be 
found  anywhere  it  must  exist  in  the  linen  soiled  by  cholera  patients. 

In  all  these  experiments,  however,  a  resting  stage  has  never  been  demonstrated.  When 
the  dried  materials  were  examined  it  was  found  that  the  comma  bacilli  were  dead.  Further, 
tlie  dejecta  were  in\t  into  the  ground,  either  mixed  with  the  soil  or  spread  over  the  surface  of 
the  earth,  which  was  either  kept  dry  or  moist ;  also,  they  Avere  mixed  with  marsh  water  and 
left  to  decompose  without  anything  further  being  added.  In  gelatine  cultivations  the  comma 
bacilla  have  been  cultivated  as  long  as  six  weeks  ;  the  same  in  blood  serum,  in  milk,  and  on 
potatoes,  on  which  the  anthrax  bacilla,  as  is  known,  form  spores  extremely  quickly  and  abun- 
dantly. But  a  resting  stage  of  the  comma  bacilli  has  never  been  met  with.  Since  Ave  knoAv 
that  most  of  the  bacilli  possess  a  resting  stage  this  result  must  appear  \^ery  surprising.  But  I 
hall  here  call  to  recollection  AAdiat  I  haA'e  already  mentioned  earlier,  that  it  is  in  the  highest 
degree  probable  that  we  haA^e  here  to  deal  with  a  mici'o-organism  which  is  not  a  true  bacillus, 
but  which  is  more  closely  related  to  the  group  of  spiral  bacteria,  the  spirilla.  But  we  do  not, 
however,  know  that  any  of  the  spirilla  liaA'e  a  resting  stage.  SiDirilla  are  bacteria,  which  are 
ahvays  associated  with  fluids,  and  do  not,  like  anthrax  bacilli,  grow  under  conditions  in  Avhich 
they  have  to  exist  at  times  in  a  dry  state.  It  seems  to  me,  therefore,  at  least  as  far  as  my 
experience  goes,  that  one  can  not  expect  to  find  a  I'esting  stage  for  the  comma  bacilli.  Besides,, 
as  I  shall  have  to  explain  later,  the  want  of  the  resting  stage  is  completely  in  accordance  with 
the  experience  of  the  etiology  of  cholera. 

If  all  the  peculiarities  of  the  comma  bacilli  as  yet  described  are  taken  into  consideration, 
one  must  come  to  the  conviction  that  they  belong  to  a  definite,  clearly  characterized  kind  of 
bacteria,  and  that  they  may  be  easily  recognized  and  distinguished  from  other  bacteria  by  the 
aid  of  their  characteristic  properties. 

After  this  conviction  Avas  come  to,  it  was  necessary  to  determine  in  what  relation  the 
■comma  bacilli  stand  to  the  true  cholera  process ;  and  in  the  first  place  it  Avas  necessary  to 
inquire  A\diether  they  occur  in  all  cases  of  cholera  and  Avhether  they  are  Avanting  in  all  non- 
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cholera  cases — that  is  to  say,  whether  they  belong  exclusively  to  cholera.  From  this  point  of 
view,  as  large  a  nnmber  of  cases  as  possible  have  been  thoroughly  examined.  In  Egypt  10 
post-mortem  examinations  could  be  utilized,  though  these  were  only  microscopically  tested, 
for  the  characteristics  of  the  common  bacilli,  as  shown  by  their  growth  in  nutrient  jelly, 
were  not  at  that  time  sufficiently  well  known  to  me  to  enable  me  to  use  the  gelatine  process  for 
the  demonstration  of  the  bacilli.  But  I  have  convinced  myself  by  careful  microscopical 
examination  that  the  comma  bacilli  were  present  in  all  these  cases.  Then  in  India  42  autop- 
sies were  examined  microscopically,  as  well  as  by  cultivation  in  mitrient  jelly,  and  in  no  case 
were  the  comma  bacilli  absent.  In  a  number  of  cases  having  an  acute  course  almost  a  pure 
cultivation  of  the  comma  bacilli  was  found  in  the  intestine.  Further,  in  India  the  dejections 
of  32  cholera  patients  were  examined  in  like  manner,  and  in  each  case  the  comma  bacilli  were 
demonstrated  therein.  Also  vomited  fluids  from  cholera  patients  were  very  often  examined, 
but  in  these  the  comma  bacilli  were  only  found  twice,  and  in  these  cases  the  character  of  the 
vomit  showed  that  it  was  not  the  true  stomachic  contents,  but  the  contents  of  the  intestine 
which  had  been  driven  up  by  the  pressure  of  the  abdominal  walls  and  so  evacuated,  the  fluid 
having  an  alkaline  reaction  and  quite  the .  appearance  of  intestinal  contents.  I  have  also 
found  the  comma  bacilli  in  preparations  made  from  eight  other  autoj)sies,  part  of  which  I  had 
had  sent  to  me  previously  from  India  and  part  I  had  received  from  Dr.  Kartulii  and  Dr.  Schiess 
Bey  from  Alexandria ;  and  lastly,  I  made  a  short  time  back  two  autopsies  in  Toulon  conjointly 
with  Dr.  Strauss  and  Dr.  Roux,  and  in  these  cases,  as  well  as  in  the  dejections  of  two  other 
cases,  the  comma  bacilli  were  discovered.  In  both  the  autopsies  in  Toulon  extremely  charac- 
teristic and  acute  cases  were  dealt  with.  The  one,  a  sailor,  was  to  be  dismissed  from  the  hos- 
pital on  that  day  as  convalescent  from  malaria;  he  did  not,  however,  go  out,  for  about  11 
o'clock  in  the  forenoon  he  was  attacked  by  cholera ;  at  3  o'clock  in  the  afternoon  he  was  dead, 
and  the  post-mortem  examination  was  made  at  half  past  3  o'clock.  I  shall  take  this  opportunity 
of  remarking  that  in  almost  all  the  cases  examined  by  me  the  autopsies  were  made  very  shortly 
after  death.  In  several  cases  the  autopsy  was  made  directly  after  death,  and  in  most  cases 
only  two  or  three  hours  after,  so  that  the  post-mortem  decomposition  could  not  yet  have  altered 
the  condition  of  the  intestine  and  its  contents.    In  the  above-mentioned  well  as  in  a 

number  of  former  autopsies,  it  was  very  evident  that  in  acute  cases  almost  a  pure  cultivation, 
of  common  bacilli  were  present  in  the  intestines.  I  was  able  to  demonstate  these  facts  to  Drs. 
Strauss  and  Roux,  who  had  not  yet  succeeded  in  discovering  the  comma  bacilli  either  micro- 
iscopically  or  by  means  of  cultivation  on  the  solid  materials.  Dr.  Sti'auss  informed  me  that 
they  always  thought  that  there  was  some  knack  in  the  process  of  coloring  and  cultivating  the 
comma  bacilli.  They  have,  however,  convinced  themselves  that  there  is  nothing  simpler  if 
only  a  pure  and  uncomplicated  case  is  chosen  for  examination. 

Also  in  the  second  fatal  case  which  was  investigated  at  Toulon  the  comma'  bacilli  were 
found  in  the  intestine  almost  in  a  pure  cultivation.  At  this  opportunity  I  begged  Dr.  Strauss 
to  demonstrate  the  microbe,  which  according  to  his  statement  existed  in  the  cholera  blood. 
But  in  neither  case  could  these  bodies  be  found. 

If  we  reckon  all  these  cases  together  they  come  to  nearly  100,  which  were  examined  for  the 
presence  of  the  comma  bacilli,  and  in  all  the  cases  were  they  found.  But  the  investigation  has 
not  only  proved  that  they  were  present,  but,  as  I  have  already  indicated,  they  always  stand  in 
a  direct  relation  to  the  cholera  ]Drocess  itself.  For  where  the  true  cholera  process  causes  the 
most  marked  changes  in  the  intestine,  namely,  in  the  lower  half  of  the  small  intestine  they 
were  found  most  numerously,  above  they  diminished  more  and  more.  In  the  most  typical 
cases  they  apjjeared  almost  as  a  pure  cultivation.  But  the  older  the  cases  were  and  the  more 
the  secondary  changes  had  taken  place  in  the  intestine  so  much  the  less  numerous  were  the 
■comma  bacilli. 

From  the  choleraic  matter  investigated  by  me  up  to  the  present  time  I  believe  I  can  now 
affirm  that  the  comma  bacilli  are  never  absent  in  cholera.  They  are  something  specific  to 
•cholera. 

For  purposes  of  control  a  large  number  of  other  cadavers,  dejecta  from  the  sick  and  the 
liealthy  and  other  substances  containing  bacteria,  have  been  examined  in  the  same  manner,  to 
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find  out  if  these  bacilli,  tlioiigli  they  are  never  wanting  in  cholera,  might  perhaps  also  he  present 
elsewhere ;  a  jjoint  which  is  of  the  greatest  irajjortance  in  deciding  the  casual  connection 
between  the  comma  bacilli  and  cholera.  Among  the  objects  which  were  examined  were  the 
body  of  a  man  who  had  had  cholera  six  weeks  previously  and  had  died  of  anaemia.  In  his 
intestine  there  was  absolutely  no  trace  of  tlie  comma  bacilli  to  be  found.  Further,  the 
dejecta  of  a  man  were  examined  who  had  had  an  attack  of  cholera  7  or  8  days  previously, 
and  in  whom  the  evacuations  had  already  begun  to  be  more  solid.  In  this  case,  also,  the  comma 
bacilli  were  wanting.  In  order  to  convince  myself  that  the  comma  bacilli  only  occur  in 
cholera,  I  have  thoroughly  examined  more  than  30  cadavera.  For  this  purpose  I  chose,  prin- 
cipally, the  bodies  of  those  who  had  died  of  some  intestinal  affection,  such  as  dysentery,  or 
intestinal  catarrh,  so  frequently  fatal  in  the  tropics  ;  also  cases  of  ulceration  of  the  intes- 
tines, a  case  of  typhoid,  and  several  cases  of  typhus.  In  this  last-mentioned  disease  the 
changes  in  the  intestine  were  at  first  sight  very  similar  to  those  which  occur  in  cases  of 
cholera  running  a  severe  course  with  hemorrhage  in  the  intestine.  The  small  intestine  in  its 
lower  segment  was  infiltrated  with  hemorrhages,  but  it  was  worthy  of  note  that  Peyer's  patches 
were  much  more  changed  in  typhus  than  in  cholera  where  they  show  only  the  slightest  changes. 
In  all  those  cases,  which  were  principally  intestinal  diseases,  there  were  never  any  of  the  comma 
bacilla  found,  and  experience  taught  that  these  kind  of  intestinal  affections  especially  predis- 
j)ose  to  attacks  of  cholera.  It  was  therefore  to  be  expected  that  the  comma  bacilli,  if  they 
occur  anywhere,  woiild  be  found  es]3ecially  in  such  cases  ;  besides,  a  large  number  of  evacua- 
tions from  dysenteric  patients  were  examined  without  finding  the  comma  bacilli  in  any  of 
them.  These  investigations  I  have  continued  later  in  Berlin  in  conjunction  with  Dr.  Stahl, 
my  untiring  fellow-worker,  from  whom  much  was  expected  in  bacterial  investigations,  but 
whose  activity  death  has  unfortunately  brought  to  an  early  termination.  We  tested,  for  the 
presence  of  the  comma  bacilli,  a  large  number  of  evacutions,  chiefly  from  the  diarrhea  of 
children,  but  also  from  that  of  adults  ;  further,  we  tested  the  saliva  as  well  as  the  material,  rich 
in  bacteria,  adhering  to  the  teeth  and  the  tongue,  but  always  with  negative  results.  After  that 
different  kiiids  of  animals  were  examined.  Because  in  arsenic  poisoning  there  appears  a  group 
of  symptoms  very  like  those  of  cholera,  animals  were  poisoned  with  arsenic  and  afterwards 
examined.  A  number  of  bacteria  were  found  in  the  intestine  but  no  comma  bacilli,  nor  were 
they  found  in  the  sewage  from  the  town  of  Calcutta  in  the  extremely  impure  water  of  the 
river  Hughli  in  a  number  of  tanks  which  were  situated  in  the  villages  and  between  the  huts  of 
the  natives  and  which  contained  very  dirty  water.  Wherever  I  could  obtain  a  fluid  containing 
bacteria  I  have  examined  it  for  the  presence  of  the  comma  bacilli,  but  I  have  never  found  them. 
Only  once  in  the  water,  Avhich  at  flood  time  overflows  the  lands  near  the  salt-water  lakes  lying 
to  the  east  of  Calcutta,  have  I  met  with  a  kind  of  bacteria  which  at  first  sight  had  a  certain 
resemblance  to  the  cholera  bacilli,  but  on  more  exact  examination  it  appeared  larger  and 
thicker  and  its  cultivation  did  not  liquefy  gelatine.  Besides  this  observation  I  had  already  at 
my  disposal  a  jjretty  considerable  experience  of  bacteria,  but  I  can  not  call  to  my  recollection 
that  I  have  ever  seen  previously  any  bacteria  which  resembled  the  comma  bacilli.  I  have 
spoken  with  many  who  have  made  a  large  number  of  cultivations  and  have  had  much  experi- 
ence, but  they  have  all  declared  to  me  that  they  have  not  yet  seen  such  a  form  of  bacteria.  I 
believe,  therefore,  I  can  say  with  certainty  that  the  comma  bacilli  are  the  constant  companions 
of  the  cholei'aic  process,  and  that  they  are  present  nowhere  else. 

It  will  be  now  time  to  answer  the  question  :  What  can  we  suppose  to  be  the  connection 
between  the  comma  bacilli  and  the  choleraic  process?  In  answering  this  question,  three  differ- 
ent propositions  can  be  advanced.  First,  it  may  be  said  that  the  cholera  jDrocess  is  favorable 
to  the  growth  of  the  comma  bacilli,  because  it  provides  a  soil  for  them,  and  as  a  consequence 
a  surprising  increase  in  this  kind  of  bacteria  takes  place.  If  this  assertion  is  made,  then  one 
must  go  upon  the  supposition,  that  everybody  has  the  comma  bacilli  in  himself,  before  he  has 
the  cholera,  for  they  have  been  found  in  the  most  different  places,  in  India,  in  Egypt,  and  in 
France,  and  in  men  of  the  most  different  race  and  nationality.  According  to  this  suj^position 
this  kind  of  bacteria  must  be  one  of  the  most  widely  sjDread  and  the  most  common.    But  the 
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opposite  is  tlie  case,  for  tliey  occiii%  as  Ave  liave  seen,  neitlier  in  those  who  suffer  from  other  dis- 
eases, nor  in  heathly  people,  nor  apart  from  man  in  places  most  favorable  for  the  development 
of  bacteria.  They  alwaj^s  appear  only  when  cholera  has  broken  out.  This  proposition  can 
not  be  considered  as  admissible,  and  therefore  we  must  let  it  drop. 

Secondly,  one  may  attempt  to  explain  the  regular  coincidence  of  the  comma  bacilli  and 
the  cholera  process  thus:  That  during  the  disease  conditions  arise,  in  consequence  of  which, 
among  the  many  bacteria  which  are  present  in  the  intestine,  one  or  oth  r  undergoes  alteration 
and  assumes  the  form  and  peculiarities  which  we  have  learned  to  recognize  as  belonging  to  the 
comma  bacillus.  With  regard  to  this  explanation  I  must  confess  that  it  is  without  any  founda- 
tion, in  fact,  and  is  a  pure  hypothesis.  We  do  not  know  such  a  change  of  one  kind  of  bacteria 
into  another.  The  only  example  of  change  in  the  peculiarities  of  the  bacteria  affects  their 
physiological  and  pathogenic  action,  but  not  their  form.  The  anthrax  bacilli,  for  instance, 
lose  their  pathogenic  action  if  they  are  treated  in  a  certain  way,  but  they  remain  quite 
unchanged  in  their  form.  In  this  example,  then, we  have  to  do  with  a  loss  of  their  pathogenic 
properties.  But  this  is  exactly  the  contrary  to  what  would  take  place,  if  the  harmless  intes- 
tinal bacteria  changed  to  the  dangerous  cholera  bacilli,  and  of  this  kind  of  alteration,  viz,  from 
harmless  to  hurtful  bacteria,  there  does  not  exist  one  well-authenticated  example.  Some 
years  ago,  when  bacteric  investigation  was  yet  in  its  infancy,  one  might  have  suggested  such 
a  hypothesis  with  some  degree  of  justilication  ;  but  the  more  the  knowledge  of  the  bacteria  has 
advanced,  the  more  it  has  become  apparent  that  as  regards  their  form  the  bacteria  are  extraor- 
dinarily constant.  In  reference  to  the  comma  bacilli  specially,  I  shall  here  notice,  that  if  they 
are  grown  outside  the  human  body  they  retain  completely  all  their  previously  described  char- 
acters. For  instance,  they  were  cultivated  in  jelly  to  the  tAventieth  cultivation,  and  if  they 
had  not  been  as  constant  in  their  properties  as  other  bacteria,  they  would  have  returned  in  the 
course  of  this  experiment  to  the  usual  form  of  the  ordinary  intestinal  bacteria.  But  this  was 
in  no  way  the  case. 

There  now  remains  only  the  third  projposition,  namely,  that  the  cholera  process  and  the 
comma  bacilli  stand  in  direct  dependence  on  each  other,  and  with  regard  to  this  I  know  no 
other  explanation  than  that  the  comma  bacilli  cause  the  cholera  process;  that  they  precede  the 
the  disease,  and  cause  it.  The  reverse  of  this — that  the  cholera  process  produces  the  comma 
bacilli — might  be  advanced,  as  I  have  explained;  but  this,  as  was  shown,  is  not  possible.  To  me 
it  is  proved  that  the  comma  bacilli  are  the  cause  of  cholera. 

But  it  can  be  fairly  demanded  that,  if  this  be  so,  further  proof  should  be  brought  forward, 
and  above  all  things,  that  the  cholera  process  should  be  produced  experimentally  by  the  comma 
bacilli.  To  satisfy  this  demand  attemps  have  been  made  in  every  possible  way.  The  only 
possibility  of  obtaining  such  direct  proof  of  the  cholera-engendering  action  of  the  comma 
bacilli  is  afforded  by  experiments  on  animals,  which,  if  one  could  give  credence  without  reserve 
to  the  statements  of  authors,  should  be  possible  without  any  difficulty.  It  has  been  stated  that 
cholera  attacks  cows,  dogs,  cats,  poultry,  elephants,  and  many  other  animals,  but  if  these 
statements  are  examined  somewhat  more  minutely,  it  will  be  found  that  they  are  altogether- 
untrustworthy.  Up  to  the  present  time  we  possess  no  really  trustworthy  example  at  all  of 
the  lower  animals  being  spontaneously  affected  by  cholera  during  cholera  epidemics.  Further, 
all  the  experiments,  which  have  been  made  up  till  now  with  choleraic  material  on  animals, 
either  have  turned  out  directly  negative,  or,  when  they  Avere  stated  to  be  positive,  were  only 
so  nominally,  for  the  evidence  was  not  complete,  or  was  upset  by  other  experimenters.  In  spite 
of  this  we  have  experimented  on  animals  in  the  most  thorough  manner.  In  particular,  because 
much  importance  is  attached  to  the  resu.lts  on  white  mice  obtained  by  Thiersch,  I  took  with 
me  fifty  white  mice  from  Berlin,  and  performed  on  them  every  kind  of  infection  ex])eriment- 
They  Avere  fed  more  especially  with  the  evacuations  of  cholera  patients  and  the  intestinal  con- 
tents of  cholera  cadavera.  W^e  carried  out  the  method  of  research  of  Thiersch  as  accurately 
as  possible,  and  used  as  food  not  only  the  materal  when  fresh,  but  also  after  it  had  become 
decomposed.  Although  these  experiments  were  performed  OA^er  and  over  again  with  material 
from  different  cholera  cases,  our  mice  remained  quite  healthy.    Then  monkeys  were  experi- 
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mented  on,  as  well  as  cats,  dogs,  i5onltrj%  and  various  other  animals  "wliicli  were  available, 
,but  we  have  never  been  able  to  obtain  any  thing  like  the  cholera  process.  In  the  same  way  we 
exi^erimented  with  the  cultivations  of  the  comma  bacilli,  and  used  them  as  food  in  every  stage 
of  their  development.  We  also  found  that  when  we  fed  animals  on  large  quantities  of  tlie 
comma  bacilli,  then  killed  them,  and  searched  the  contents  of  their  stomach  and  intestine  for 
comma  bacilli,  that  the  comma  bacilli  were  destroyed  in  the  stomach,  and  did  not  usually  reach 
the  intestine.  Other  bacteria  behave  differently  under  these  circumstances,  for  there  was 
accidentally  discovered  at  Calcutta  a  micrococcus,  giving  a  beautiful  red  color,  whicli,  on  account 
of  its  striking  color,  was  easy  to  recognize,  and  therefore  Avas  particularly  suitable  for  siich  an 
experiment.  This  micrococcus,  at  my  suggestion,  was  used  as  food  for  a  mousebj^  Dr.  Barclay, 
of  Calcutta,  and  the  intestinal  contents  of  the  animal  were  placed  on  potatoes.  There  again 
red  colonies  of  micrococci  were  found,  showing  that  it  had  passed  through  the  stomach  of  the 
mouse  uninjured.  The  comma  bacilli,  on  the  contrary,  are  destroyed  in  the  stomach  of  animals. 
As  it  had  to  be  decided  whether  the  failure  of  the  feeding  exiDeriment  depended  on  this  pecul- 
iarity of  the  comma  bacilli,  the  experiment  was  altered  and  the  substances  introduced  directly 
into  the  intestine  of  the  animals.  The  abdomen  was  opened  and  the  fluid  was  injected  directly 
into  the  small  intestine  by  a  subcutaneous  syringe  (Pravaz's).  The  animals  bore  this  inter- 
ference very  Avell,  but  they  did  not  become  ill  from  it.  Then  we  tried  in  monkeys  to  throw 
the  cholera  dejections  as  high  up  as  possible  in  the  intestine  through  a  long  catheter.  This 
was  easily  done,  but  the  animals  remained  well.  Also,  I  have  to  mention  that  purgatives  were 
first  given  to  animals  to  excite  a  certain  amount  of  irritation  in  the  intestine,  and  then  the 
infective  substance  was  introduced  without  a  different  result  being  obtained.  The  only  experi- 
ment in  which  the  comma  bacilli  showed  a  pathogenic  effect,  and  which  therefore  made  us 
hope  at  first  that  some  result  ndght  be  got  from  it,  was  the  injection  of  pure  cultivations 
directly  into  the  circidation  of  rabbits  and  into  the  abdominal  cavity  of  mice.  The  rabbits 
appeared  to  be  very  ill,  though  they  recovered  again  after  a  few  days.  The  mice,  on  the  other 
hand,  died,  after  from  twenty-four  to  forty-eight  hoiirs,  and  comma  bacilli  were  found  in  their 
blood. 

One  must,  of  course,  use  a  fairly  large  quantity  in  animals,  i,nd  it  is  not  as  in  other 
infective  experiments,  which  require  only  the  use  of  the  smallest  amount  to  obtain  a  result. 
As  regards  the  possibility  of  being  able  to  infect  animals  with  cholera,  I  have  inquired  all 
over  India  to  obtain  evidence  of  a  similar  disease  being  observed  in  animals,  but  I  have  been 
assured  that  even  in  Bengal  nothing  of  the  kind  has  ever  occurred.  In  this  province  there  is 
an  extremely  dense  population  and  many  kinds  of  domestic  animals,  and  it  must  be  allowed 
that  in  that  country,  whei'e  cholera  is  universally  and  continually  present,  animals,  just  as 
often  as  men,  get  the  infective  material  of  cholera  into  their  digestive  canals  in  quite  as  active 
a  form ;  but  it  has  never  been  observed  that  animals  fall  ill  with  attacks  like  cholera.  I 
believe,  therefore,  that  not  only  all  those  animals  which  are  at  our  disposal  for  experimental 
purposes,  hnt  those  which  commonly  come  in  contact  with  mankind,  have  all  of  them  an 
immunity  from  cholera,  and  that  a  true  cholera  process  can  not  be  artificially  produced  in 
them.    Hence  we  must  give  up  this  method  of  proof. 

Nevertheless  one  can  not  therefore  say  that  no  proof  at  all  of  the  pathogenic  action  of  the 
comma  bacilli  can  be  brought  forward  by  this  means.  I  have  already  explained  to  you  that,  as 
far  as  I  am  concerned,  I  can  not,  even  excluding  these  experiments  on  animals,  form  any  other 
opinion,  except  that  there  exists  a  casual  connection  between  the  comma  bacilli  and  the  cholera 
process.  If  later  attempts  to  produce  in  animals  something  similar  to  cholera  should  be 
successful  they  would  not  be  more  convincing  to  me  than  the  facts  which  stand  now  at  our 
disposal.  Moreover,  we  know  other  diseases  which  do  not  spread  to  animals,  for  instance, 
leprosy ;  and  yet  we  must  assume,  from  what  we  know  of  the  lejirosy  bacillus,  that  it  is  the 
cause  of  leprosy.  In  this  disease  also  we  can  not  avail  ourselves  of  experiments  on  animals, 
for  up  till  now  no  species  of  animal  has  been  found  suscei^tible  to  leprosy.  Apparently  it  is  just 
the  same  with  typhoid  fever;  I  do  not  know  that  anybody  has  been  successful  in  infecting 
.animals  with  it.    Hence  we  must  be  satisfied  if  we  can  establish  the  constant  presence  of  a 
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certain  kind  of  bacteria  in  the  disease  under  consideration  and  the  ahsence  of  the  same  bacteria 
in  other  diseases.  The  bacteria  in  question  must  always  go  hand-in-hand  witli  the  infective 
material  of  the  disease,  and  what  I  especially  lay  stress  upon,  the  occurrence  of  the  pathogenic 
bacteria,  must  correspond  to  the  pathological  changes  in  the  body  and  to  the  course  of  the 
disease.  On  the  other  hand,  we  are  aware  of  diseases  of  the  lower  animals  which  can  not  be 
transferred  to  man,  for  example,  rinderpest  and  pleuro-pneumonia.  We  here  meet  with  one 
of  the  m.ost  widespread  phenomena  in  nature.  Almost  all  the  parasites  attack  only  one  or  a 
few  species  of  animals  which  serve  as  its  host.  I  would  remind  you  of  tape-worms ;  many 
species  of  animals  have  their  own  special  tape-worm,  which  can  develop  only  in  that  species 
and  in  no  other. 

We  must,  therefore,  do  without  this  part  of  the  proof  in  a  large  number  of  infective  dis- 
eases, including  the  exanthemata ;  and  we  can  do  this  the  more  easily,  because  we  are  already 
acqiiainted  with  a  whole  series  of  other  diseases  which  are  caused  by  pathogenic  organisms,  in 
which,  moreover,  the  conditions  are  similar,  and  with  regard  to  which  we  know  with  complete 
certainty  that  the  disease  is  j^roduced  by  the  organisms  which  are  found  in  it,  while  on  the 
other  hand  we  have  never  yet  seen  that  a  disease  produced  a  specific  organism.  I  think  that 
after  we  have  learned  to  recognize  a  number  of  diseases  produced  by  such  parasites  a  deduction 
can  be  fairly  made  from  analogy. 

Besides  we  have  at  our  disposal  some  observations  quite  as  good  as  experiments  on  men. 
We  can,  in  fact,  regard  as  experiments  what  occurs  under  natural  circumstances.  The  most 
important  of  these  observations  is  the  infection  of  persons  having  to  do  with  cholera  linen.  I 
have  had  several  opportunities  of  examining  cholera  linen,  and  have  always  found  (as  you  could 
convince  yourself  in  one  of  the  microscopical  preparations)  the  comma  bacilli  in  enormoiis 
numbers,  and  almost  as  a  pure  cultivation  in  the  mucus-like  substance  which  is  on  the  surface 
of  the  linen  soiled  with  dejecta. 

If  then  an  infection  occurs  through  the  cholera  linen,  as  the  comma  bacilli  is  the  only 
organism  in  question,  the  infection  can  be  caused  by  it  only.  Supposing  the  transfer  has  taken 
place  thus  :  The  washerwoman  brings  her  hands,  dirtied  with  the  comma  bacilli,  in  contact 
with  her  food,  or  directly  with  her  mouth,  or  the  water  used  for  washing  containing  the  comma 
bacilli  is  splashed  about,  and  a  few  drops  fall  on  the  lips.  In  any  case  the  conditions  are 
exactly  like  an  experiment  in  which  a  man  has  been  fed  with  a  minute  quantity  of  a  piire  culti- 
vation of  comma  bacilli.  It  is  in  fact  an  experiment  which  a  man  performs  unwittingly  upon 
himself,  and  it  affords  quite  the  same  proof  as  if  it  were  designedly  done.  This  observation  has 
been  made  so  frequently  and  by  such  different  medical  men  that  there  can  be  no  doubt  about  it. 
Besides  I  can  bring  forward  a  similar  observation  made  by  himself.  I  have  succeeded  in  finding 
the  comma  bacilli,  with  all  their  characteristic  properties,  in  a  tank  supplying  the  drinking  and 
service  Avater  to  the  entire  surrounding  population,  and  in  the  immediate  neighborhood  of 
which  a  number  of  fatal  cholera  cases  had  occured.  It  was  afterwards  ascertained  that  the 
linen  of  the  first  of  these  fatal  cases  had  been  washed  in  the  tank,  and  this  is  the  only  instance 
in  which  I  have  as  yet  been  able  to  find  the  comma  bacilli  outside  the  human  body.  On  the 
banks  of  this  tank  were  situated  30  or  40  huts,  in  which  dwelt  from  200  to  300  persons.  Of 
these,  17  died  of  cholera,  though  how  many  sick  there  were  could  not  be  exactly  determined. 
A  tank  of  this  kind  supplies  drinking  and  service  water  to  the  neighboring  inhabitants  and 
receives  all  the  refuse  from  the  households  as  Avell.  The  Hindoos  bathe  daily  in  such  a  tank  ; 
they  wash  their  apparel  in  it,  and  the  personal  excrement  is  placed  by  preference  on  its  bank, 
and  should  a  hut  by  any  chance  be  provided  with  a  lartine,  it  has  its  outflow  to  the  tank.  Just 
such  a  tank  was  the  one  in  question.  The  little  epidemic  had  already  i-eached  its  height  when 
the  comma  bacilli  were  found,  at  first  in  a  fairly  abundant  amount  and  at  several  parts  of  the 
bank,  but  shortly  afterwards,  when  only  single  cases  were  occurring,  only  at  one  place  and  in 
lesser  amount.  On  the  first  discovery  they  were  so  abundant  that  their  number  could  not  have 
depended  on  the  dejections  and  the  washing  water  from  the  cholera  linen  thrown  at  one  time 
or  another  into  the  tank.  Some  growth  must  bave  taken  place.  On  the  other  hand,  the  small 
amoimt  found  at  the  second  examination  did  not  correspond  to  the  numerous  cases  occurring 
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just  previously.  If  these  cases  had  furnished  the  bacilli  in  the  tanfe  water,  then  the  bacilli 
would  have  been  far  more  numerous  on  the  second  occasion  than  on  the  first.  In  this  case, 
therefore,  it  can  not  be  said  that  the  presence  of  the  comma  bacilli  in  the  tank  was  only  a  conse- 
quence of  the  cholera  epidemic.  On  the  contrary,  the  circumstances  were  such  that  the 
epidemic  followed  the  bacilli.  To  these  kinds  of  observations,  and  especially  to  infection 
through  cholera  linen,  we  must  attach  the  greatest  importance,  for  perhaps  we  may  never  be 
able  to  carry  out  direct  infection  experiments  with  any  result. 

For  my  view  that  the  comma  bacilhis  is  the  cause  of  cholera.  I  find  further  important 
evidence  in  the  fact  that  the  whole  etiology  of  cholera,  as  far  as  it  is  known  to  us,  is  comj^letely 
in  accord  with  the  characteristics  of  the  comma  bacilli. 

We  have  seen  that  the  comma  bacilli  grow  extremely  rapidly,  that  their  vegetation  qiiickly 
reaches  a  climax,  then  ceases,  and  that  finally  they  are  supplanted  by  other  bacilli.  This  cor- 
responds exactly  to  what  goes  on  in  the  intestine  in  cholera. 

It  may  be  assumed  that,  as  is  the  case  Avitli  other  bacteria,  very  few  of  the  comma  bacilli 
(under  certain  circumstances  even  one)  might  suffice  to  cause  an  infection.  Correspondingly, 
we  can  well  picture  to  ourselves  single  comma  bacilli  being  admitted  opportunely  to  the 
intestinal  canal,  and  increasing  there  very  rapidly.  As  soon  as  they  have  increased  to  a 
certain  degree  an  irritation  of  the  intestinal  mucous  membrane  and  diarrhea  occurs;  then 
as  the  increase  goes  on  and  reaches  its  height  the  peculiar  group  of  symptoms,  which  we 
designate  as  the  true  cholera  attack,  appears. 

We  have  formerly  seen  that  it  is  highly  probable  that  the  comma  bacilli  can  not  pass  the 
stomach  under  ordinary  circumstances,  at  least  in  animals.  This  also  agrees  with  all  our 
experience  of  cholera,  for  it  appears  that  predisposition  plays  an  extremely  important  part 
in  cholera  infection.  It  may  be  presumed  that  of  a  number  of  individuals  who  are  exposed 
to  cholera  infection  only  a  fraction  fall  ill,  and  these  are  almost  always  those  who  had  pre- 
vioiisly  from  some  disturbance  or  other  of  the  digestive  organs,  for  instance  catarrh  of  the 
stomach  or  intestine,  or  who  had  overloaded  their  stomach  with  indigestible  food.  Especially 
in  the  last  case  masses  of  food,  more  or  less  undigested*  and  incompletely  acted  upon  by  the 
stomach,  could  pass  into  the  intestine,  and  possibly  could  carry  with  them  the  comma  bacilli 
not  yet  comj^letely  destroyed.  Certainly  the  frequent  observation  is  well  known  that  most  of 
the  cholera  cases  happen  on  Monday  or  Tuesday,  these  being  the  days  which  succeed  excesses- 
in  eating  and  drinking. 

Now  it  is  certainly  a  peculiar  phenomenon  that  the  comma  bacilli  should  be  confined  to  the 
intestine.  They  do  not  spread  to  the  blood,  nor  even  to  the  mesenteric  glands.  How  does  it 
happen,  then,  that  this  vegetation  of  bacteria  in  the  intestine  can  cause  death?  To  explain  this 
it  must  be  recollected  that  the  bacteria  in  their  growth  do  not  only  use  up  matter,  but  also  pro- 
duce substances  of  a  very  different  kind.  We  already  know  a  number  of  these  products  of 
bacteric  fermentation,  which  are  of  a  very  peculiar  nature.  Many  are  volatile,  and  give  otf 
an  intense  odor,  others  form  coloring  matter,  others  again  form  poisonous  substances.  The 
decomposition  of  albuminous  fluids,  such  as  blood,  produces  poisons  which,  since  the  decompo- 
sition is  only  a  consequence  of  the  growth  of  bacteria,  must  be  the  products  of  change  of  these 
bactei'ia.  Many  appearances  are  in  favor  of  these  jDoisons  being  produced  only  by  a  given  kind 
of  bacteria,  for  we  see  that  putrid  fluids,  which  at  one  time  can  be  injected  into  an  animal 
without  having  any  effect,  at  another  time  will  prove  to  be  highly  poisonous.  Thus  I  should 
explain  the  action  of  the  comma  bacilli  in  the  intestine  as  being  due  to  the  poisonous  i^rodiicts 
of  decomposition.  In  support  of  this  view  I  possess  certain  facts.  In  one  of  the  cultivation 
experiments  the  gelatine  had  a  fairly  lai'ge  mimber  of  blood  corpuscles  in  it,  as  well  as  comma 
bacilli.  After  the  gelatine  had  been  poured  out  on  a  glass  plate  a  number  of  colonies  of  comma 
bacilli  grew.  The  plate  had  the  appearance  as  if  a  red-colored  dust  was  suspended  in  it,  as 
the  effect  of  the  individual  blood  corpuscles  could  be  clearly  made  out  by  transmitted  light. 
In  this  red  granular  layer  the  colonies  of  the  comma  bacilli  appeared  even  to  the  naked  eye 
as  small  colorless  bodies.  AVhen  it  was  examined  microscopically,  it  showed  the  surprising- 
phenomenon  that  the  colonies  of  the  comma  bacilli  had  destroyed  all  the  blood  corpuscles  in 
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a  fairly  wide  circle  aronnd  them,  which  even  extended  far  beyond  the  limit  within  which  the 
gelatine  had  been  liquified.  TJius  it  appears  that  tlie  comma  bacilli  can  exercise  a  destructive 
influence  on  the  formed  elements  of  the  blood  and  most  probablj^  on  other  cells  as  well. 

Moreover,  another  observation  has  been  made  by  an  Indian  physician,  Dr.  Richards,  of 
Goolundo,  which  likewise  is  in  favor  of  the  existence  of  a  poisonotxs  material  in  the  contents 
of  the  cholera  intestine.  Dr.  Richards  first  fed  dogs  on  a  large  quantity  of  cholera  dejecta 
without  producing  any  efl:ect  on  the  animals.  He  theia  performed  the  same  experiment  on 
pigs,  which,  according  to  his  account,  died  of  convulsions  in  a  short  time — fifteen  minutes  to 
two  and  a  half  hou,rs  after  the  meal.  Here,  then,  was  evidently  an  intoxication,  and  not,  as 
Dr.  Richards  supposed,  an  artificial  inoculation  of  cholera.  The  fact  that  this  was  the  case 
was  markedly  shown  by  an  experiment  in  which  the  contents  of  the  intestine  of  a  pig  killed 
through  feeding  it  on  cholera  dejecta,  and  having  had  the  cholera  according  to  Dr.  Richards, 
was  given  as  food  to  a  second  pig.  The  second  animal  remained  healthy,  and  therefore  there 
could  not  have  taken  place  a  reproduction  of  the  supposed  infective  material  in  the  intestine 
of  the  first  pig.  If  a  true  cholera  had  really  been  produced  in  pigs  then  a  second  pig  could 
have  been  infected  with  the  intestinal  contents  of  the  first,  and  from  this  a  third,  and  so  on. 
If  the  experiment  did  not  exactly  prove  what  Dr.  Richards  intended,  it  is  at  least  so  far  inter- 
esting as  showing  that  under  certain  circumstances  substances  can  exist  in  the  cholera  dejecta 
which  are  poisonous  to  pigs.  Dogs  appeared  not  to  be  affected  by  it,  nor  are  mice  and  many 
other  animals,  as  our  experiments  show.  The  power  of  resistance  of  other  animals  to  this 
poison,  and  the  susceptibility  of  the  pig  to  it,  should  not  cause  surprise,  if  it  is  remembered 
that  a  poison,  which  is  sometimes  found  in  the  salt  meat  and  herring  brine,  also  only  appears 
to  be  fatal  to  pigs. 

If  it  be  accepted  that  the  comma  bacilli  form  a  specific  poison,  the  phenomena  and  course 
of  cholera  may  be  thus  explained.  The  action  of  the  f)oison  shows  itself,  partly  directly  in 
the  destruction  of  the  epithelium,  and,  in  the  more  severe  cases,  of  the  superficial  layers  of  the 
miicous  membrane,  partly  indirectly  when  it  is  absorbed,  and  acts  on  the  entire  organism,  but 
especially  on  the  circulating  system,  which  is  brought  to  a  state  of  paralysis.  The  grouj)  of 
symptoms  in  a  regular  attack  of  cholera,  usually  thought  to  be  the  consequence  of  the  loss  of 
water  and  thickening  of  the  blood,  should  be  in  reality  considered,  according  to  my  idea, 
poisoning,  for  it  not  unf requently  happens,  that  even  though  a  comparatively  small  qiiantity 
■of  fluid  has  been  lost  during  life,  through  vomiting  and  diarrhea,  the  intestine  also  will  be 
found  to  contain  only  a  little  fluid  after  death. 

If  death  occurs  in  the  stage  of  cholera  poisoning,  the  post-mortem  appearances  correspond 
to  those  cases,  in  which  the  intestinal  mucous  membrane  is  very  little  changed,  and  the  intes- 
tinal contents  consist  of  a  pure  cultivation  of  the  comma  bacilli. 

On  the  other  hand,  if  this  stage  is  prolonged,  or  if  it  is  survived,  then  the  consequences 
of  the  necrosis  of  the  epithelium  and  mucous  membrane  make  themselves  evident.  Capillary 
hemorrhage  in  the  mucous  membrane  occurs,  and  the  constituents  of  the  blood  mix  more  or 
less  abundantly  with  the  intestinal  contents.  Then  the  albuminous  fluid  in  the  intestine 
begins  to  decompose,  and  under  the  influence  of  the  bacteria  of  decomposition  other  poisonous 
products  are  formed,  which  are  likewise  absorbed.  These,  however,  act  difl^erently  to  the 
cholera  poison,  and  give  rise  to  symptoms  corresponding  to  those  commonly  designated  as 
cholera  typhoid. 

In  accordance  with  the  theory  that  the  comma  bacilli  can  grow  and  develop  their  action 
in  the  intestine  only,  the  seat  of  the  infective  material  must  be  sought  for  in  the  dejecta  of 
the  patient,  and  exceptionally  in  the  vomit.  I  believe  on  this  point  I  am  in  entire  agreement 
with  the  more  recent  views.  Certainly  this  theory  is  still  contradicted  by  some  investigators, 
but  we  possess  such  incontestable  examples  of  it,  especially  infection  by  cholera  linen,  that, 
without  regarding  the  cholera  bacilli,  there  can  be  no  doubt  at  all  that  the  cholera  dejecta 
really  contain  the  infective  material  of  cholera. 

For  the  further  spread  of  the  infective  tnaterial  the  main  condition  is,  that  the  dejecta 
should  remain  in  a  moist  state,  for  as  soon  as  they  dry  up  they  lose  their  activity. 
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One  of  the  most  frequent  paths  by  which  tlie  infective  material  spreads  is  water,  of 
which  we  have  had  an  examj^le  in  the  tank  epidemic.  How  easily  can  cholera  dejections,  or 
water  used  for  washing  cholera  linen,  contaminate  wells,  public  water  courses,  or  other  places 
from  which  drinking  or  service  water  i.^  taken.  From  them  the  comma  bacilli  find  many 
opportunities  to  return  to  their  human  habitation,  either  in  the  drinking  water  or  in  the  water 
used  for  dilutijig  milk,  for  cooking  food,  for  scouring  dishes,  for  cleaning  vegetables  or  fruits, 
for  washing,  bathing,  and  so  forth. 

Besides,  the  infective  material  can  reach  the  digestive  oi'gans  by  another  way,  for  the 
comma  bacilli  can  undoubtedly  remain  capable  of  life  for  a  longer  space  of  time  in  provisions 
which  have  a  moist  surface,  and  it  can  be  easily  imagined  that  tliey  are  not  unfrequently 
propagated  through  the  contact  of  dirty  hands  and  such  like.  I  also  think  it  not  at  all 
improbable  that  the  infective  material  is  spread  through  food  by  means  of  insects,  such  as 
the  common  fly.  In  most  cases  certainly  the  infective  material  is  deposited  in  the  ground 
with  the  dejections,  and  finds  a  path  some  way  or  other  into  a  reservoir  or  cistern. 

I  also  go  on  the  supposition  that  only  moist  substances  (and  they  may  be  very  difl:'erent ; 
I  do  not  at  all  confine  myself  to  drinking  water)  which  in  any  way  become  contaminated  by 
dejections  can  carry  the  infective  material  to  the  body.  On  the  other  hand,  I  do  not  believe 
that  the  infective  material  of  cholera  can  retain  its  vitality  in  a  dry  state  or,  what  is  the  same 
thing,  that  it  can  be  transported  by  air,  for  the  spread  of  an  infective  material  by  the  air 
can,  as  a  general  rule,  take  place  only  when  it  is  in  a  dry,  dust-like  condition.  Also  it  is  in 
accordance  with  experience  that  the  infective  material  can  not  be  spread  in  a  dry  state,  for 
we  know  that  up  till  now  cholera  has  never  reached  us  frozn  India  by  merchandise  ;  nor  have 
letters  and  parcels  sent  by  post  ever  brought  cholera,  even  wlien  they  were  not  perforated 
and  fumigated,  as  has  happened  freqiiently  lately.  Cholera  has  always,  if  we  investigate 
more  closely  the  origin  of  isolated  epidemics,  come  to  us  in  no  other  way  than  by  mankind 
himself,  and  if  in  isolated  epidemics  we  do  not  succeed  in  finding  the  individual  who  brought 
the  cholera,  we  must  not  suppose  that  an  exception  has  taken  place,  for  we  must  remember 
that  not  only  the  individual  who  died  of  cholera,  or  who  has  had  an  undoubted  cholera 
attack,  is  capable  of  spreading  infection,  but  that  there  is  every  possible  gradation  between 
the  most  severe  form  of  the  disease  and  quite  an  unimportant  diarrhea,  which  apparently  is 
just  as  able  to  infect  as  the  most  severe  case  of  cholera.  However,  absolute  certainty  will  be 
obtained  as  to  this  important  point  only  when  the  least  severe  cases  come  to  be  diagnosed  as 
cholera  cases  by  means  of  the  comma  bacilli. 

There  still  remains  a  very  important  question  to  answer,  namely,  whether  the  infective 
material  can  reproduce  itself  and  multiply  outside  the  human  body.  I  think  that  this  is  the 
case.  .  As  comma  bacilli  grow  on  a  layer  of  gellatine,  as  they  can  grow  on  a  piece  of  linen,  in 
a  meat  infusion,  or  on  a  potato,  so  they  ought  to  be  able  to  grow  outside  the  body,  esjDecially 
as  we  have  seen  that  a  comparatively  low  tempei'ature  makes  their  development  possible.  I 
certainly  should  not  like  to  say  that  the  increase  of  the  comma  bacilli  outside  the  human  body 
goes  on  directly  in  spring  or  river  water,  for  these  fluids  do  not  possess  that  concentration  of 
nourishment  which  is  requisite  for  the  growth  of  the  bacilli ;  but  I  can  easily  imagine  that, 
though  the  Avater  in  a  reservoir  as  a  whole  is  too  poor  in  nourishment  for  the  growth  of  the 
bacilli,  certain  places  might  have  a  sufficient  concentration  of  nourishing  material ;  for 
instance,  where  a  gutter  or  the  waste-pipe  of  a  water-closet  discharges  into  standing  water,  or 
when  vegetable  matter  or  aiiimal  evacuations,  or  the  like,  are  deposited  and  are  exposed  to 
decomposition  by  bacteria.  At  such  points  an  active  life  can  be  developed.  Formerly  I  made 
many  such  investigations,  and  it  has  often  hajipened  to  me  that  water  contained  almost  no 
bacteria  at  all,  while  vegetable  refuse  (especially  roots  or  fruits)  which  floated  therein 
swarmed  with  bacteria,  particularly  of  the  bacilkis  and  spirillar  varieties.  Even  in  the  imme- 
diate neighborhood  of  such  objects  the  water  was  rendered  muddy  by  the  crowds  of  bacteria, 
which  evidently  obtained  the  necessary  nu.triment  from  the  material  which,  as  the  result  of 
diffusion,  surrounded  it  for  a  short  distance. 

I  think  that  we  can,  then,  very  easily  demonstrate  the  connection  between  the  ground 
water  and  the  spread  of  cholera.  Everywhere  where  water  stagnates  on  the  surface,  or  in  the 
S.  Mis.  92  3U  ' 
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ground,  m  marshes,  in  docks  which  have  no  outlet,  in  places  where  the  ground  is  formed 
like  a  trough,  in  sluggish  rivers,  and  the  like,  the  conditions  which  have  been  described  can 
be  found.  There  a  concentrated  nutrient  solution  can  form  in  the  neighborhood  of  animal 
and  vegetable  decaying  matters  most  easily,  and  give  the  micro-organisms  oiDportunity  for 
growth.  On  the  other  hand,  whenever  the  water  has  a  swift  current,  or  is  in  a  constant  state 
of  change,  both  on  the  surface  and  in  the  ground,  these  conditions  occur  less  easily,  or  some- 
times not  at  all,  for  tlie  continuous  current  prevents  a  localized  concentration  of  nourishment 
in  the  fluid  sufficient  for  the  pathogenic  bacteria.  The  connection  between  the  sinking  of  the 
ground  water  and  the  increase  of  many  infective  diseases  we  might  explain  thus  :  That  with 
the  sinking  of  the  ground  water  the  current  which  exists  in  it  becomes  very  much  lessened; 
besides,  the  mass  of  water  lying  superficially  at  disposal  will  be  considerably  diminished,  and 
therefore  such  a  concentration  as  I  have  described  as  necessary  for  the  growth  of  the  bacteria 
will  be  produced  much  sooner. 

If  we  grant  that  cholera  depends  on  a  well  defined  specific  organism,  then  we  could  not 
admit  a  spontaneous  (autocthonous)  origin  of  cholera  in  any  place.  Such  a  specific  organism, 
even  if  it  is  only  a  comma  bacilli,  follows  just  as  much  tlie  laws  of  growth  as  a  highly 
developed  plant.  It  must  always  develop  from  its  like,  and  can  not  be  produced  from  other 
things  or  out  of  nothing.  Biit  since  the  comma  bacilli  do  not  belong  to  the  universally  dis- 
tributed micro-organisms,  we  are  compelled  to  trace  the  disease  dependent  on  them  to  well- 
defined  localities,  from  which  these  micro-organisms  have  been  brought  to  us.  We  could  not, 
therefore,  imagine  that  the  cholera  can  arise  of  itself,  even  though  exceptionally,  in  the  delta 
of  the  river  Nile,  because  this  is  in  some  respects  similar  to  the  delta  of  the  Ganges,  as  was 
last  year  asserted  in  all  earnestness.  Just  as  little  can  we  think,  that  cholera  could  arise  here 
among  us  in  Europe  without  previous  importation  of  the  comma  bacilli.  An  attempt  was 
once  made  to  prove  that  a  cholera  epidemic  occurring  in  Europe,  which  had  apparently  broken 
out  in  an  isolated  manner  in  Poland,  had  arisen  spontaneously,  but  later  it  became  evident 
that  this  mode  of  origin  could  not  be  admitted,  for  the  cholera  in  this  case  had  existed  in 
various  parts  of  Russia  in  small  unobserved  epidemics,  and  had  been  carried  to  Poland  by 
troops.  A  short  time  back  a  somewhat  similar  example  came  to  my  notice.  About  ten  years 
ago  the  cholera  broke  out  suddenly  in  the  town  of  Hamah,  in  Sibyria,  and  nobody  knew  how  it 
had  come  there.  It  was  repeatedly  declared  that  it  had  arisen  spontaneously.  I  was  lately  asked 
about  it  by  a  French  physician  in  France,  and  since  there  was  nothing  definite  to  be  found  on 
record  as  to  the  origin  of  this  epidemic,  I  could  only  answer,  that  the  mode  of  introduction  in 
this  case  had  not  yet  been  made  clear;  but  I  gave  as  my  conviction  that  the  origin  of  the 
cholera  in  Syria  must  be  traced  back  to  India,  while  I  pointed  out  at  the  same  time  that  the 
epidemics  in  Syria  and  Egypt,  apparently  arising  spontaneously,  had  occurred  in  the  trade 
route  between  India  and  Europe,  or  in  its  immediate  neighborhood,  and  that  it  had  never 
risen  in  places  which  had  no  connection  with  India.  Soon  after  this  I  was  accidentally  put  into 
the  position  to  get  a  satisfactory  explanation  of  the  origin  of  this  epidemic.  In  Lyons  Pro- 
fessor Lortet,  who  had  been  himself  in  Hamah  during  this  epidemic,  and  had  instituted  inquir- 
ies as  to  the  origin  of  the  cholera,  informed  me  that  the  cholera  had  been  brought  to  Hamah 
from  Jeddah  by  Turkish  soldiers. 

Undoubtedly,  as  far  as  we  have  gone,  we  are  unacquainted  Avith  a  cholera  epidemic,  which 
has  arisen  spontaneously  outside  India,  and  on  this  point  experience  agrees  with  the  proposi- 
tion, that  cholera  is  dependent  on  a  specific  organism  whose  habitat  is  in  India. 

Now,  the  relative  conditions  of  cholera  in  India  are  of  quite  a  peculiar  nature.  I  do  not 
believe  that  the  whole  of  India  is  the  father  of  the  comma  bacilli.  Formerly,  indeed,  it  was 
asserted  that  cholera  was  at  home  in  Ceylon,  in  Madras,  in  Bombay,  and  had  subsequently 
spread  over  almost  the  whole  of  India,  but  this  has  been  rightly  denied.  Only  in  regard  to 
the  Province  of  Bengal  there  exists  no  difference'  of  opinion.  All  authors  are  agreed  that  the 
delta  of  the  Ganges  is  the  true  home  of  cholera,  ami  I  have  come  to  the  conviction  that  this  is 
the  case,  and  that  there  are  no  other  places  of  origin  of  cholera  in  India;  for  the  only  district 
in  India,  where  cholera  prevails  continually  year  after  year  in  a  uniform  manner,  is  the  delta 
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of  the  Ganges.  In  all  other  places  it  shows  marked  variations,  or  it  may  even  disappear 
altogether  for  a  shorter  or  a  longer  time.  In  certain  places — for  example,  in  Bombay — it  never 
entirely  disappears,  but  it  is  highly  probable  that  on  account  of  the  unusually  active  trade 
witli  the  rest  of  India,  it  is  constantly  being  imported  there  afresh. 

Over  the  whole  of  this  district,  and  on  the  banks  of  the  Ganges  as  far  up  as  Benares, 
cholera  continually  prevails.  On  closer  examination  of  the  map),  it  must  strike  one  tliat  the 
upper  i^art  of  the  delta  is  tliickly  covered  with  townships,  wliile  the  base  of  the  triangle 
ajjpears  quite  uninhabited.  This  uninhabited  stretch  of  land,  called  the  Sunderbuns,  embraces 
an  area  of  7,500  English  square  miles,  and  is  separated  from  the  densely  inhabited  northern 
|)art  by  quite  a  sharp  line.  Here  the  great  rivers,  the  Ganges  and  the  Brahmaputra,  break  up 
into  a  net-work  of  water  courses,  in  which  the  sea  water,  mixing  itself  with  the  river  water, 
flows  hither  and  thither  with  the  tide,  and  at  flood  time  i:)laces  large  tracts  of  the  Sunderbuns 
under  water. 

A  luxuriant  vegetation  and  an  abundant  animal  life  have  developed  in  this  uninhabited 
region,  which  is  inaccessible  to  man,  not  only  on  account  of  the  floods  and  the  numerous  tigers, 
but  is  avoided  principally  on  account  of  the  pernicious  fever  which  attacks  everybody  who 
remains  there  even  for  quite  a  short  time.  One  can  easily  imagine  how  dense  the  vegetable  and 
animal  matter  is  which  is  given  x^p  to  decomposition  in  the  marshy  districts  of  the  Sunderbuns, 
and  that  here  an  opportunity  is  afforded  for  the  development  of  micro-organisms,  such  as  exists 
in  scarcely  any  other  place  on  the  globe.  Peculiarly  favorable  for  this  are  the  regions  between 
the  inhabited  and  uninhabited  parts  of  the  delta,  where  the  excrements  of  an  unusually  thickly 
poi^ulated  country  are  washed  away  by  the  current,  and  flowing  here  and  there,  are  mixed 
with  the  brackish  water  of  the  Sunderbuns,  already  teeming  with  decaying  matter.  Under 
these  peculiar  conditions  quite  a  distinct  fauna  and  flora  of  micro-organisms  must  be  developed 
there,  to  which,  in  all  probability,  the  cholera  bacillus  belongs,  for  everything  j^oints  to  the 
cholera  having  its  origin  in  this  district.  All  the  greater  epidemics  have  begun  with  an  increase 
of  cholera  in  the  southern  portion  of  Bengal.  Jessore,  from  which  the  first  intimation  of  the 
epidemic  of  1817  came,  lies  on  the  borders  of  the  Sunderbuns;  and  Calcutta,  which  is  now  the 
fixed  home  of  the  cholera,  is  connected  with  the  neighboring  Sunderbuns  by  a  marshy  and 
sparsely  inhabited  tract  of  land. 

Now  the  comma  bacillus  finds  in  this  district,  contiguous  to  its  presumptive  home,  the 
most  favorable  conditions  imaginable  to  implant  itself  and  to  spread  from  one  individual  to 
another. 

Lower  Bengal  is  a  perfectly  flat  country,  wliich  rises  only  slightly  above  the  sea  level  and 
during  the  rainy  season  is  underwater  to  almost  its  entire  extent.  Everyone  who  builds  there 
protects  himself  from  these  yearly  floods  by  placing  his  house  on  elevated  grounds.  This 
form  of  building  is  seen  in  all  the  villages  of  the  delta,  even  in  Calcutta  itself,  though  chiefly 
in  its  immediate  neighborhood  and  in  the  suburbs,  which  bear  more  or  less  a  village-like 
appearance.  .Each  house  or  group  of  houses  stands  on  a  flat  elevation  which  is  formed  by 
earth  being  taken  from  some  spot  lying  near  the  site  and  piled  on  the  building  ground.  The 
excavation  thus  formed  becomes  filled  with  Avater  and  forms  the  so-called  tank. 

Each  house  or  group  of  houses  must  have,  therefoi'e,  a  more  or  less  large  tank,  and  their  ■ 
number  is  correspondingly  very  great.  In  the  town  of  Calcutta  there  were  a  short  time  ago 
about  800  tanks,  although  many  had  already  been  shut  up  for  sanitary  reasons.  In  the  suburbs 
of  Calcutta  there  still  exist  more  than  1,000.  What  part  the  tanks  play  in  the  household 
economy  of  the  native  population  and  how  favorable  they  are  for  spreading  cholera,  I  have 
already  previously  indicated. 

It  must  be  evident  that  an  improvement  in  the  state  of  the  water  in  those  districts  will 
exercise  a  decided  influence  on  the  cholera  situation.  In  truth  all  testimony  shows  this  in 
Calcutta.  This  town,  situated  on  the  Hoogley  River,  has  about  400,000  inhabitants  and 
its  suburbs  have  at  least  as  many  more.  Until  the  year  1870,  Calcutta,  that  is  the  main 
town,  had  yearly  from  .3,500  to  5,000  deaths  from  cholera  and  the  suburbs  had  a  correspond- 
ing proportion.    Already  in  1865  they  had  begun  to  drain  the  town,  first  in  that  part  which  is 
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inhabited  by  Europeans  and  wMch.  is  most  extensively  bnilt  upon  ;  later  also  the  east  of  the 
town  was  gradually  provided  with  a  system  of  drains,  but  until  the  year  1874  there  were  not 
many  houses  in  the  native  part  of  the  town  really  connected.  Only  in  some  quarters  was  the 
network  of  channels  completely  built,  as  may  be  seen  in  the  plan  before  you.  Since  then  the 
completion  of  the  drainage  has  been  continually  worked  at  and  is  now  pretty  far  advanced. 

I  must  mention  at  this  point  one  peculiarity  of  Calcutta.  In  the  central  parts  of  the 
town,  among  massive  houses  and  palace-like  villas,  there  are  groups  of  huts  like  villages, 
thickly  crowded  together,  which  are  exclusively  inhabited  by  the  natives.  These  villages  lying 
in  the  town  are  called  Bustees.  Closets,  lartines,  and  the  like,  the  huts  of  a  Bustee  do  net 
possess.  All  the  dirt  collected  between  the  dwellings  can,  on  account  of  the  closeness  of  the 
buildings,  be  only  incompletely  removed,  and  therefore  is  carried  directly  or  washed  by  the 
rain  to  the  tanks,  the  natural  cesspool  for  all  the  fluid  filth.  Connection  between  such  huts 
and  this  system  of  drainage  is  otxt  of  the  question. 

At  the  same  time  with  the  drainage  the  construction  of  water-works  for  Calcutta  was 
taken  in  hand.  Water  was  taken  from  the  Hoogley  several  miles  above  Calcutta,  was  weil 
filtered,  and  then  conducted  to  the  town.    The  water- works  were  opened  in  the  year  1870. 

From  1865  to  1870  the  effect  of  the  gradually  extending  drainage  on  the  cholera  mortality 
was  not  noticed.  But  immediately  after  the  opening  of  the  water- works  the  cholera  dimin- 
ished, and  since  that  time  has  remained  on  an  average  at  about  a  third  the  previous  amount. 
The  drainage  has  also  considerably  advanced  toward  completion  since  1870,  but,  as  it  has  not 
yet  further  increased  the  remission  of  cholera  which  had  suddenly  begun  with  the  "entrance  of 
good  drinking  water,  the  favorable  effect  in  this  case  can  only  be  ascribed  to  the  water- works. 
If,  in  spite  of  this,  cholera  still  continues  relatively  frequent  in  Calcutta,  it  is  due  to  the  fact 
that  a  great  part  of  the  population  take  what  water  they  need,  not  from  the  water  conduits, 
but  in  the  old-fashioned  way  from  the  Hoogley,  or  from  the  numerous  tanks. 

In  the  suburbs,  which  stand  in  direct  connection,  and  the  closest  intercourse  with  the 
town,  but  which  do  not  participate  in  the  water  siipply,  the  cholera  mortality  remains  as 
before. 

Still  clearer  does  the  influence  of  the  water  ari'angements  show  itself  in  Fort  William, 
which  stands  in  the  middle  of  the  town  on  the  Hoogley.  The  fort  itself  is  not  drained,  and 
because  of  thejdistance  from  the  nearest  town  drains  can  not  be  included  in  the  system  of 
drainage.  The  relations  of  the  ground  water  must  be  exactly  the  same  as  they  were  at  the 
time  of  the  construction  of  the  fort.  Formerly  the  garrison  of  the  fort  was  every  year 
severely  visited  by  cholera.  But  since  the  beginning  of  1860  the  attention  of  the  officials  was 
drawn  to  the  drinking  water,  which  was  guarded  as  far  as  possible  from  impurities,  and  since 
then  the  cholera  has  markedly  declined.  The  fort  received  an  absolutely  reliable  water  at  the 
same  time  as  the  town,  and  from  that  time  foi'th  cholera  has  disappeared  from  the  fort.  This 
case  may  be  regarded  as  a  regular  experiment,  in  which  all  the  condicions  have  remained 
unaltered  except  that  of  the  drinking  water.  If  the  cholera  does  not  visit  the  fort  any  more, 
it  can  only  be  ascribed  to  the  change  in  the  drinking  water. 

There  are  similar  if  not  so  striking  examples  of  the  influence  of  drinking  water  on  cholera 
in  other  Indian  towns.  It  is  so  in  Madras,  where  cholera  has  declined  to  a  marked  extent  since 
a  water  supply  was  introduced  ;  similarly  in  Bombay.  But  particularly  interesting  in  refer- 
ence to  this  is  what  has  occurred  in  Pondicherry.  Formerly  cholera  occurred  very  freqiiently 
in  this  town.  For  a  number  of  years  artesian  wells  of  a  dejath  of  300  or  400  meters  have  been 
in  use,  and  from  that  time  cholera  has  disappeared  from  Pondicherry.  Last  spring,  neverthe- 
less, it  was  unexpectedly  announced  that  the  immunity  of  Pondicherry,  already  assumed  to  be 
certain,  had  proved  by  no  means  to  be  relied  upon.  In  consequence  I  communicated  with  Dr. 
Furnell,  of  Madras,  who  had  occupied  himself  mainly  with  the  behavior  of  cholera  in  Pondi- 
cherry, and  obtained  from  liim  the  intelligence  that  it  was  a  fact  that  a  number  of  cases  of 
cholera  had  occurred  there,  but  exclusively  in  those  portions  of  the  town  which  had  not  yet 
been  provided  with  artesian  wells. 
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Though  I  have  cited  to  you  some  examples  of  the  advantages  of  a  good  supply  of  drinking 
water,  the  assurance  that  I  am  not  asujiporter  of  the  exclusive  drinking-water  theory  is  scarcely 
necessary  after  my  former  deductions.  I  want  specially  to  avoid  any  prominent  point  of  view, 
for  I  consider  that  the  ways  in  which  cholera  can  spread  itself  are  extremely  different,  and 
that  almost  every  place  has  its  own  peculiarities  which  have  to  be  thoroughly  investigated,  and 
the  regulations  which  are  to  serve  for  the  prevention  of  infection  in  the  place  in  qiiestion  nii;st 
be  drawn  up  accordingly. 

Moreover,  in  India  the  spread  of  cholera  depends  on  human  intercourse,  and  this  is  x)rinci- 
pally  due  to  the  very  unusual  extent  to  which  pilgrimages  are  developed  there.  We  can 
scarcely  imagine  to  what  a  degree  pilgrimages  are  carried  in  India.  To  give  5'ou  an  example 
I  shall  only  mention  the  two  ijrincipal  places  of  resort  for  pilgrims,  Hurdwar  and  Puri.  These 
are  places  in  which  every  year  hundreds  of  thousands,  often  over  a  million,  of  men  congregate 
together  from  all  parts  of  India.  TJie  pilgrims  remain  there  for  several  weeks  ;  they  are  packed 
together  in  the  narrowest  space,  and  live  in  the  most  miserable  condition.  In  these  places  also 
tanks  a,re  everywhere  found,  in  Avhich  thousands  of  men  bathe  and  out  of  which  they  drink. 
These  are  circumstances  which  do  not  make  it  appear  at  all  wonderful  that  this  disease,  when 
it  develops  among  the  crowds  of  pilgrims,  quickly  spreads  out  over  the  whole  of  India. 

Cholera  originally  traveled  beyond  the  boundaries  of  India,  through  north  Iiidia  to  the 
interior  of  Asia,  from  there  to  Persia,  and  thence  to  the  south  of  Euroj^e.  But  this  has  become 
altered,  since  commerce  does  not  go  any  more  by  the  caravan  route  through  Persia,  l:)ut  by  sea 
thi'ough  the  Red  Sea  and  the  Suez  Canal.  I  scarcely  think  that  an  invasion  of  cholera  by  the 
land  route  through  Asia  is  now  to  be  feared.  It  is  not  absolutely  impossible  that  it  may  take 
this  route,  but  it  is  not  probable.  But,  on  the  other  hand,  the  other  way,  tlie  sea  route  from  India 
through  the  Red  Sea,  pi'incipally  from  the  chief  harbor  of  export,  Bombay,  will  become,  in 
my  opinion,  from  year  to  year  more  dangerous.  From  Bombay,  which  is  seldom  free  from 
cholera,  Egypt  can  be  reached  in  11  days,  Italy  in  1(3  days,  and  the  south  of  France  in  18  or, 
at  the  most,  20  days. 

These  spaces  of  time,  in  comparison  to  what  was  the  case  formerly,  have  becoine  so  extra- 
ordinarily short  that  the  dangers  of  the  direct  importation  of  cholera  from  India  to  Europe 
will  become  continually  greater.  As  in  reference  to  this  the  manner  in  which  cholera  Ijehaves 
on  board  ship  is  of  special  interest,  I  should  like  to  have  permission  to  make  a  remark  about  it. 

It  has  always  surprised  me  that  true  cholera  epidemics  only  occur  in  ships  which  have  on 
board  a  large  number  of  men,  while  on  ships  manned  to  a  less  extent,  and  on  all  merchant 
ships,  cholera  epidemics  lasting  for  more  than  a  week  never  arise,  even  if  cholera  cases  occur 
on  the  first  day  of  the  voyage.  Because  this  point  is  of  the  greatest  importance  not  only  for 
the  etiology  of  cholera,  but  also  for  maritime  trade,  I  have  made  inquiries  about  it  as  far  as 
possible,  and  have  found  that  this  observation  is  completely  confirmed. 

If  the  question  which  arises  from  ship  cholera  is  discussed,  we  must  cast  our  eye  on  ships 
which  serve  as  transports  for  masses  of  men,  such  as  troop  ships,  pilgrim,  coolie,  or  emigrant 
ships.  On  those  which  start  from  cholera-infecteil  jjorts,  cholera  does  not  occur  so  seldom  as 
is  frequently  supposed.  The  attempt  has  sometimes  been  made  to  show  that  marine  traffic  is 
as  regards  the  spread  of  cholera,  quite  without  danger,  for  it  is  calculated  that  to  such  and 
such  a  number  of  ships  free  from  cholera,  there  is  only  one  on  which  cholera  breaks  out.  To 
this  calculation  must  be  opposed  the  fact  that,  even  if  out  of  a  thousand  ships  only  one  has 
cholera  on  board,  it  stands  to  reason  that  this  one  cholera  ship  can  do  just  as  much  mischief 
as  if  all  the  thousand  had  been  infected.  If  the  calculation  of  the  proportion  between  ships 
free  from  and  those  infected  by  cholera  be  limited  to  the  crowded  transports,  the  results,  as  I 
have  said,  is  much  less  favorable  than  people  imagine. 

In  the  repoi"ts  of  the  sanitary  commissione]'  with  the  Government  of  India  for  the  year 
1881,  there  is  found  a  highly  interesting  table  of  cholera  on  the  coolie  ships  which  sailed  from 
Calcutta.  These  ships  are  not  very  large,  though  they  carry  from  300  to  600  Indian  laborers, 
so-called  coolies,  mostly  to  the  British  colonies  in  America.  Of  such  ships,  223  made  the  voyage 
during  10  years;  of  these,  33  had  cholera,  and  in  16  of  them  the  epidemic  lasted  more  than  20 
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days.  One  can  thus  easily  imagine  liow  great  the  danger  of  a  cholera  invasion  must  he  to  the 
more  nearly  situated  pai'ts  of  Europe,  if  a  similar  coolie  transport  should  go  to  Egypt,  for 
instance,  or  to  any  of  the  Mediterranean  ports. 

There  is  one  question  in  the  etiology  of  cholera  which  is  rather  of  a  theoretical  interest, 
and  on  which  I  have  not  yet  had  the  opportunity  of  expressing  my  opinion,  and  which,  there- 
fore, I  shall  only  shortly  touch  upon.  This  question  is  the  explanation  of  the  noteworthy  fact 
that  cholera,  outside  of  India,  disappears  after  a  relatively  short  space  of  time. 

The  extinction  of  the  infection  aj)pears  to  me  to  depend  on  different  factors. 

First,  I  consider  it  settled  that,  as  in  many  other  infective  diseases,  an  individual  obtains 
a  certain  immunity  by  a  previous  attack  of  cholera.  This  immunity  does  not  a,ppear  to  last 
very  long,  for  there  are  instances  enough  of  people,  who  had  been  attacked  during  one  epidemic, 
falling  ill  of  cholera  a  second  time  during  another;  but  one  has  seldom  heard  of  anybody 
being  attacked  twice  in  the  same  cholera  epidemic.  Repeated  attacks  of  cholera,  however, 
ought  to  occur  often,  for  the  individual  who  has  recovered  from  an  attack  of  cholera  usually 
returns  again  after  some  days  to  the  same  surroundings,  and  will  be  continually  ex]30sed  to 
the  same  hurtful  influences,  and  to  the  same  source  of  infection.  Further,  some  observations, 
which  have  been  made  in  India,  indicate  that  a  certain  immunity  is  obtained  after  an  attack 
of  cholera.  Now,  as  a  single  individual  can  obtain  an  immunity,  so  can  a  whole  district  become 
more  or  less  safe  for  a  certain  space  of  time,  as  many  instances  teach  us.  It  is  often  seen  that 
if  the  cholera  attacks  a  place,  and  infects  it  through  and  through,  and  afterwards  appears 
again  in  the  next  year,  this  place  is  almost  entirely  spared,  or  is  only  very  slightly  attacked. 

As  a  second  reason  for  the  extinction  of  a  cholera  epidemic,  the  absence  of  a  resting  stage 
of  the  cholera  bacilli  is  of  importance,  for  with  its  help  the  infective  material  could  outlast 
the  duration  of  the  immunitj^  of  the  inhabitants,  which  would  be  an  unfavorable  time  for  its 
further  progress. 

Finally,  there  is  still  to  be  considered  the  circumstances  that  temperatures  which  are 
under  seventeen  degrees  act  so  unfavorably  on  the  growth  of  the  bacilli  outside  the  body  that  an 
increase  no  longer  takes  place.  If  all  these  factors  work  together — if,  therefore,  winter  comes 
and  there  is  only  left  a  population  more  or  less  immune  to  cholera — then,  since  there  exists  no 
resting  stage  in  the  infective  material,  the  epidemic  must  become  extinct. 

Before  I  finish  I  should  like  to  say  a  few  words  on  the  practical  use  we  can  put  the  discov- 
ery of  the  comma  bacilli  to.  It  is  commonly  said,  What  is  the  use  of  such  a  discovery  ?  We 
certainly  know  that  cholera  rises  from  bacilli,  but  in  spite  of  this  we  can  not  cure  the  disease 
any  better  than  formerly.  I  remember  that  similar  ojDinions  were  frequently  expressed  with 
regard  to  the  discovery  of  the  tubercle-bacillus.  He  who  looks  at  these  things  exclusively 
from  the  point  of  view  of  the  prescription-writing  physician,  is  certainly  right,  for  he  has 
still  no  palpable  api^lication  before  his  eyes,  but  yet  these  critics  ought  to'  remember  that  a 
rational  treatment  for  the  majority  of  diseases,  and  especially  for  infective  diseases,  can  not 
be  carried  out  until  their  cause  and  nat^ire  has  been  recognized.  I  have  hopes  that  even 
without  this  the  discovery  of  the  cholera  bacilli  will  be  of  very  great  use.  First,  I  think  it 
may  be  of  use  from  a  diagnostic  point  of  view.  It  is  extremely  imj^ortant  that  the  first  case, 
which  occurs  in  any  country  or  place,  should  be  correctly  diagnosed.  In  my  opinion  one  can 
now  determine  with  certainty  whether  cholera  is  present  or  not  by  the  demonstration  of  the 
cholera  bacilli.    This  appears  to  me  to  be  a  very  important  advantage. 

Further,  I  believe  that  after  we  have  recognized  the  true  cause  of  the  disease  and  its 
peculiarities  the  etiology  of  cholera  can  be  constructed  . on  definite  and  established  lines,  and 
something  final  can  be  formulated  out  of  its  many  contradictions.  Now  we  shall  obtain  an 
established  basis  for  an  harmonious  course  of  action,  the  scope  of  which  will  be  definitely 
known.  I  hope  to  get  especial  advantage  from  the  observation  that  the  comma  bacilli  are 
destroyed  by  drying  ;  certainly  the  fact  that  the  choleraic  infective  material  is  destroyed  by 
drying  should  have  been  made  use  of  in  practice  earlier  than  now,  but  it  wanted  experimental 
support,  and  there  was  never  any  certainty  about  it.  Now  we  can  put  down  the  peculiarities 
of  the  infective  material  as  quite  decided  facts,  and  can  reckon  on  them  in  the  future ;  but 


CHOLERA  IN  EUROPE  AND  INDIA. 


471 


the  greatest  advantage  we  obtain  from  it  is,  that  a  limit  is  once  and  for  all  \mt  to  the  frightful 
waste  of  disinfectants,  and  that  millions  of  money  will  not  be  again  poured  into  the  gutters 
and  water-closets,  as  in  the  last  epidemic,  without  being  of  the  smallest  benefit. 

Moreover,  I  lean  to  the  hope  that,  therapeutically,  recognition  of  the  comma  Imcilli  will 
be  of  use.  In  the  future  a  diagnosis  can  be  made  in  the  milder  cases,  and  at  the  commence- 
ment of  the  disease.  Therapeutic  attempts  will  become  correspondingly  more  certain  if  it  is 
known  that  the  patient  really  suffers  from  cholera.  An  early  diagnosis  must  be  indeed  of  the 
greatest  value,  for  the  prospects  of  a  therapeutical  result  are  brightest  at  the  commencement 
of  the  disease. 


REPORT  OF  RESEARCHES  UPON  THE  CHOLERA  IN  EGYPT. 
By  Straus,  Roux,  Thuillier  and  Nocard.* 

We  have  the  honor  to  present  to  the  Biological  Society  a  summary  report  of  our  study  of 
cholera  in  Egypt,  with  the  histological  preparations  relating  thereto. 

When  we  arrived  in  Egypt  on  the  15tli  of  August,  1883,  the  mortality  at  Alexandria 
reached  its  maximum  (40  to  50  deaths  per  day).  Dr.  Ardouin  ,  chief  physician  of  the  European 
Hospital,  placed  himself  at  our  service.  We  also  received  the  valuable  assistance  of  Dr  Sierra, 
an  attache  of  the  same  hospital. 

The  autopsies  which  we  performed  numbered  24.  Of  this  number  there  were  7  males  and 
17  females,  of  whom  5  were  pregnant  or  recently  delivered;  the  youngest  was  five  years  of  age, 
the  oldest  fifty-four;  the  majority  of  the  autopsies  were  upon  individuals  aged  twenty  to  tliirty, 
five  years.  Fifteen  of  these  cases  developed  rapidly,  death  supervening  in  ten  haurs  to  three 
days  after  the  commencement  of  the  attack;  nine  autopsies  were  of  prolonged  cases  (four  to 
fifteen  days)  with  or  without  typhoid  reaction.  The  subjects  were  of  various  nationalities 
residing  in  Egypt,  Italians,  Maltese,  Greeks,  Austrians,  and  Syrians.  We  were  not  aljle  to 
perform  an  autopsy  uj^on  any  native. 

A  favorable  circumstance  for  these  investigations  which  we  were  imable  to  obtain  in  Europe 
is  the  fact  that  we  were  subject  to  no  delay  in  opening  the  body.  In  a  certain  number  of  the 
cases  we  were  able  to  perform  tile  autopsy  immediately  after  death,  and  the  latest  ]iosi-mortem 
examination  was  not  longer  than  fourteen  hours  after  death.  It  is  easily  understood  what 
advantages  were  thus  obtained,  as  well  from  the  point  of  view  of  search  for  pathogenic  micro- 
organisms as  from  the  point  of  view  of  anatomo-pathological  studies.  Every  complication 
due  to  putrefaction  was  thus  avoided,  and  the  lesions  which  were  observed  could  be  considered 
as  belonging  exclusively  to  the  disease. 

We  shall  not  dwell  upon  the  well-known  anatomical  lesions  (dryness  of  muscles,  fluctuat- 
ing intestines,  absence  of  gas,  viscous  coating  of  the  peritoneum,  and  of  other  serious  mem- 
branes, distension  of  the  large  venous  trunks,  etc).  Abundance  of  the  cerebro-spinal  fluid 
was  always  observed  in  sharp  contrast  with  the  general  dryness  of  the  body. 

The  symptoms  and  anatomical  lesions  of  cholera  are  such  that  one  is  naturally  led  to 
first  search  in  the  intestines  for  the  microbe  as  the  cause  of  the  disease.  The  microscopic  ex- 
amination of  the  characteristic  stools  of  cholera  patients  or  of  the  intestinal  contents  obtained 
from  the  cadaver  revealed  the  presence  of  a  very  large  number  of  organisms.  These  were  of 
diverse  varieties  ;  bacteria  of  varying  size,  some  motionless,  others  mobile,  isolated  micro- 
cocci, united  in  zoolaea  masses  or  disposed  in  chains.  Having  to  do  with  such  a  great  variety 
of  organisms,  it  was  obviously  impossible  to  distinguish  and  to  designoie  those  which,  more 
than  any  other,  might  be  the  cause  of  cholera.  The  examination  of  the  vomited  material  and 
of  the  contents  of  the  stomach  revealed  the  same  diversity  of  microbe. 

The  rice-like  flakes  contained  in  the  stools  consisted  in  great  part  of  desquamated  epithelial 
cells,  some  still  adhering  together  and  forming  a  mold  of  the  villi,  others  isolated  and  in 
process  of  granular  degeneration.  The  nucleus  of  the  most  of  these  cells  had  lost  its  faculty 
of  coloring  by  carmine  and  aniline  dyes  (coagulation  necrosis;. 


*  Compt.  ren.  de  la  soc.  de  biologie,  1883. 
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Sections  were  made  from  diverse  portions  of  the  digestive  tract  and  were  examined  for 
the  presence  of  micro-organisms  in  the  depth  of  the  intestinal  walls. 

The  reagent  employed  by  preference  and  which  gave  the  best  results  was  a  weak  aqueous 
solution  of  methyl-blue  (2  cubic  centimeters  of  concentrated  alcoholic  solution  of  methyl- 
blue  in  140  grams  of  distilled  water).  The  sections  were  placed  therein  for  10  to  24  hours, 
dehydi-ated  by  alcohol,  cleared  by  oil  of  cloves,  and  mounted  in  Canada  balsam. 

In  preparations  thus  treated  one  demonstrates  at  first  the  almost  complete  disappearance 
of  the  epithelial  covering,  partly  as  a  result  of  the  disease  and  partly  as  the  effect  of  the  hard- 
ening fluid  employed  (alcohol).  The  epithelial  covering  of  the  body  and  of  the  fundus  of  the 
glands  of  Lieberkuhn,  the  ducts  of  the  tubular  glands,  the  connective  tissue  framework  of  the 
villi,  the  intertubular  connective  tissue  and  in  places  the  submucous  tissue  contained  diverse 
micro-organisms  in  variable  numbers  according  to  the  portion  of  the  intestine  examined  and 
the  duration  of  the  disease.  The  most  numerous  of  the  micro-organisms  are  bacilli  of  varia- 
ble size  and  form  ;  some  are  long  and  narrow,  others  short  and  of  a  greater  diameter.  One  of 
the  most  frequent  forms  is  a  thin  bacillus  about  two  millimeters  long,  quite  closely  recalling 
the  appearance  of  the  bacillus  turberculosis.  At  cei'tain  points  this  variety  of  bacilli  predom- 
inates, manifestly  forming  nests  or  elongated  clumps  which  invade  as  far  as  the  submucous 
tissue  without  ever  penetrating  the  blood  vessels  or  the  muscular  tunic. 

This  is  without  doubt  the  bacillus  which  Koch  describes  in  his  report,  which  appeared 
the  13th  of  October,  1883,  in  the  North  German  Gazette,  and  which  he  compares  on  account 
of  its  appearance  to  the  bacillus  of  glanders.  He  is  moreover  evidently  inclined  to  consider 
it  as  the  characteristic  organism  of  cholera. 

Furthermore,  there  existed  other  forms  of  bacilli  of  still  smaller  dimensions,  and  here 
and  there  there  were  numerous  micrococci  infiltrating  in  the  mucous  membrane  or  the  villi. 
This  enteromycosis  is  especially  marked  in  the  lower  portion  of  the  small  intestine ;  in  certain 
cases  it  exists,  although  to  a  slighter  degree,  in  the  jejunum. 

What  significance  must  one  attribute  to  this  anatomical  picture  ?  In  view  of  the  rapidity 
of  the  autopsy,  the  idea  of  a  cadaveric  pi'ocess  must  be  excluded;  but  during  life  a  mucous 
membrane  despoiled  of  its  epithelium,  like  that  of  the  intestine  in  cholera,  miist  be  easily 
invaded  by  the  micro-organisms  contained  in  the  fluid  which  bathes  it. 

The  variety  of  microbes  which  one  observes  in  the  preparations  should  awaken  in  the 
highest  degree  the  suspicion  of  a  secondary  invasion  of  the  intestine.  If  a  relation  of  cause 
and  effect  really  exists  between  one  species  of  these  microbes  found  in  the  intestinal  walls  and 
cholera  it  should  be  met  with  in  all  autopsies  of  cholera  patients.  Now,  we  have  observed 
the  presence  in  the  intestinal  mucous  membrane  of  these  micro-organisms,  and  especially  of 
bacilli  resembling  that  of  tuberculosis,  particularly  in  the  cases  of  cholera  which  are  pro- 
longed and  which  are  accompanied  by  hemorrhage  of  the  intestine.  But  in  three  of  the 
foudroyante  cases,  where  the  subjects  had  succumbed  in  10  to  20  hours,  and  where  the  intestine 
was  rather  anaemic  than  congested,  it  was  impossible  for  us  by  the  examination  of  numerous 
sections  and  caref^^l  search  to  demonstrate  its  presence.  Now,  it  is  precisely  in  these  foud- 
royante cases  that  the  presence  of  a  microbe  in  the  intestinal  mucus,  if  it  were  really  patho- 
genic and  characteristic,  ought  to  be  revealed  with  the  greatest  certainty. 

The  mesenteric  ganglia,  the  liver,  the  spleen,  the  kidneys,  have  furnished  only  negative 
results  concerning  the  presence  of  micro-organisms. 

The  blood  of  cholera  patients  is  black  and  presents  in  the  highest  degree  the  character- 
istics of  an  asphyxiated  and  infected  blood.  Collected  with  a  sterilized  pipette,  the  globules 
rapidly  sink  to  the  bottom  and  are  covered  by  a  layer  of  clear  serum,  which  may  remain  a 
long  time  without  coagulating.  At  other  times  after  a  variable  time  the  blood  forms  a  clot 
which  contracts  or  remains  difiluent. 

Under  microscopic  examination,  the  red  globules  spread  out  upon  the  object-slide  and 
seemed  pale  and  poisseux  without  always  adhering  together  as  in  charbon.  The  white  glob- 
ules are  increased  in  number  and  filled  with  brilliant  granules. 

In  the  blood  of  patients  dying  in  twenty-four  hours,  which  we  observed,  we  saw  in  the 
free  species  comprised  between  the  globules,  small,  very  pale  bodies,  slightly  elongated, 
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appearing  to  be  contracted  in  tlieir  middle,  comparahle  to  the  microbes  of  lactic  ferment,  but 
much  smaller,  and  of  a  refraction  so  feeble  that  they  are  very  difficiilt  to  see.  The  blood  of  the 
heart  at  times  contains  them  in  abundance,  but  in  general  the  blood  of  the  mesenteric  gastric, 
portal,  and  subhepatic  veins  is  most  abundant  in  them.  They  absorb  badly  the  aniline  colors, 
and  thus  there  is  great  difficulty  in  obtaining  demonstrative  stained  preparations,  all  tlie  more 
so  since  one  is  always  afraid  of  confounding  so  small  an  organism  with  deposits  of  coloring 
matter  or  granules  of  protoplasm. 

If  one  places  in  the  oven  at  38°  C.  for  2-4  to  48  hours,  tubes  of  pure  choleraic  blood,  one 
sees  that  these  bodies  are  increased  in  number,  and  at  times  are  united  in  two  or  four  forming 
small  chains.  It  seems  that  under  these  conditions  there  may  have  been  a  culture  of  a  micro- 
organism in  the  blood. 

In  the  majority  of  cases  the  blood-serum  preserved  in  tubes  becomes  slightly  but  appre- 
ciably acid;  in  one  case  where  the  pericardinal  fluid  and  the  blood  had  been  examined  imme- 
diately after  death,  the  same  observation  was  made. 

In  order  to  furnish  the  proof  that  in  this  body  we  have  really  to  do  with  a  micro-organ- 
ism, it  is  necessary  to  successfully  obtain  a  culture  in  appropriate  fluids.  We  have  not  suc- 
ceeded in  doing  this,  notwithstanding  the  employment  of  the  most  varied  culture  media  (neu- 
tral chicken-bouillon,  veal-bouillon,  albumen-bouillon,  neutral  urine,  milk,  blood-serum  of 
beef,  blood-serum  of  rabbit. 

Neither  did  we  succeed  in  our  numerous  attemj)ts  to  produce  cholera  in  animals.  Chickens, 
pigeons,  cailles,  a  dinde,  geais,  rabbits,  guinea-pigs,  rats,  mice,  dogs,  cats,  a  monkey,  and  pigs 
have  been  vainly  fed  at  divers  times  upon  rice-like  stools  and  vomited  matter,  fresh  or  dried, 
or  upon  quantities — frequently  considerable — of  intestines,  viscera,  and  blood  of  cholera 
patients.  The  same  negative  results  for  the  intravenous  and  subcutaneous  injection  of  cholera 
blood  were  obtained. 

From  these  exjjeriences  we  have  not  the  right  to  affirm  that  the  animals  are  imsusceptible 
to  cholera,  but  that  the  mode  of  inoculation  and  the  conditions  of  virulence  which  would 
permit  the  transmission  of  cholera  to  these  animals  are  still  to  be  discovered. 

Such  are,  very  briefly,  the  principal  facts  that  we  have  collected  during  these  two  months 
of  study.  They  are  far  from  furnishing  the  solution  of  the  etiological  problem  of  cholera, 
but  perhaps  they  may  not  be  useless  for  the  understanding  of  future  researches. 


RESEARCHES  UPON  THE  MICROBE  OF  ASIATIC  CHOLERA. 
By  E.VAN  Ermengem.* 

The  author,  in  the  coirrse  of  an  exhaustive  report  of  his  investigations  concerning  Asiatic 
cholera,  as  special  commissioner  appointed  by  the  Belgian  Government  incori^orates  the  fol- 
lowing conclusions  : 

(1)  There  exists  in  the  intestinal  contents  of  patients  attacked  Avith  cholera  (8  autopsies 
and  34  cases  in  which  the  examination  of  the  stools  was  made)  a  micro-organism  identical 
with  the  comma  bacillus  discovered  by  Koch. 

(2)  Its  curved  form,  its  grouping  in  S-figured  outline  and  in  chains,  fo?  med  by  the  juxta- 
position end  to  end  of  separate  commas,  and  sometimes  its  appearance  in  the  form  of  slightly 
imdulating  filaments,  furnish  a  group  of  microscopic  characters  which  usually  allow  it  to  be 
easily  distinguished  fx'om  the  pathogenic  micro-organisms  up  to  the  present  known. 

(3)  It  is  more  or  less  abundant  in  the  intestinal  contents,  according  to  the  period  of  the 
disease  and  that  at  which  the  examination  is  made.  In  two  foudroyant  cases  it  existed  in  the 
intestinal  contents  as  almost  a  pure  culture.  In  a  case  of  short  duration,  where  the  patient 
had  died  with  very  pronounced  symptoms  of  algidity,  the  commas  were  found  to  be  very  rare 
in  the  intestinal  fluid.    They  disappear  in  the  colored  stools  of  the  period  of  reaction. 


*  Official  report  presented  to  the  Minister  of  the  Interior  of  Belgium,  1885. 
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(4)  It  would  have  been  very  important  to  have  songht  for  these  organisms  in  the  dejecta 
of  patients  attacked  with  the  so-called  premonitory  diarrhea,  but  my  investigations  did  not 
cover  this  point. 

(5)  In  the  single  case  of  algid  cholera  in  which  microscopic  examination  did  not  show 
numerous  commas,  a  minute  quantity  of  the  intestinal  material  spread  upon  soiled  linen  and 
placed  in  a  moist  chamber  gave,  after  24  hours,  an  incalculable  number  of  characteristic 
comma  bacilli. 

(6)  Microscopic  examination  of  dejecta  could  suffice  for  the  establishment  of  the  diagnosis 
of  asiatic  cholera  if  ]3reparations  are  obtained  in  which  the  divers  forms  of  comma  bacilli 
predominate. 

(7)  Bacteriological  researches  supplemented  the  insufficiency  of  the  microscoj)ical  exami- 
nation in  cases  where  the  comma  bacilla  were  rare,  or  were  not  to  be  found  with  certainty  in 
preparations.  The  characteristic  aspect  of  their  colonies,  seen  under  a  low  magnifying  power 
(120  diameters),  enabled  one  to  recognize  them  with  certainty. 

The  practical  vakie  of  culture  upon  the  object-slide  and  in  nutritive  gelatine  of  10  per 
cent,  is  well  demonstrated  by  my  experiments.  Mixtures  of  a  very  small  quantity  of  a  cult- 
ure, with  quite  considerable  quantity  of  putrefied  blood,  urine  exposed  to  air,  foecal  matter, 
hay -infusion,  etc.,  furnished  preparations  in  which  the  typical  colonies  of  the  comma  bacilli 
could  be  distinguished  with  facility  in  the  midst  of  the  most  varied  growths. 

(8)  The  study  of  the  morphological  characters  of  the  comma  bacilli  at  various  periods  of 
developments,  and  cultivated  in  various  media,  but  principally  in  chicken  bouillon  and  fluid 
serum,  shows  that  they  should  be  regarded  as  closely  allied  to  the  true  spirilli. 

(9)  The  most  adverse  conditions  of  temperature  and  of  medium  have  not  enabled  me  to 
recognize  the  existence  of  a  period  of  sporulation.  The  want  of  resistance  to  desiccation  very 
well  proves  that  they  do  not  form  resistant  spores. 

(10)  Cultures  in  gelatine  cease  to  be  transferable  six  or  seven  weeks  after  having  been 
inoculated.    Cultures  upon  agar-agar  still  contain  living  organisms  after  eight  to  nine  weeks. 

(11)  The  most  favorable  temperature  for  their  development  appears  to  be  that  of  25°  to 
37°  C.    Below  16°  C.  (between  8°  and  15°  C.)  they  still  develop,  but  feebly. 

(12)  Their  phenomena  of  grov/th  and  multiplication  are  extremely  active.  In  two  or  three 
days  they  liquefy  completely  several  cubic  centimeters  of  coagulated  serum. 

(13)  The  curved  bacilli  of  the  saliva,  already  described  by  Miller  (March,  1884).  and  which 
Dr.  Lewis  believes  to  be  identical  with  the  comma  bacilli  of  cholera,  do  not  develop  in  10  per 
cent,  gelatine. 

(14)  Cultures  of  the  organism  to  which  Finkler  and  Prior  attribute  the  production  of 
cholera  nostras  are  impure  (the  one  which  I  have  examined  contains  two  species  of  bacilli)  ; 
their  mode  of  vegetation  and  the  appearance  of  their  colonies  in  gelatine  differ  from  those  of 
the  comma  bacilli  of  Asiatic  cholera.  One  of  them  communicates  to  the  culture  media  a 
greenish-blue,  very  characteristic  fluorescence,  which  is  absent  in  pure  cultures  of  the  comma 
bacilli. 

(15)  The  attempts  at  inoculation  with  products  of  culture  have  given,  up  to  the  present 
time,  very  encouraging  results  in  some  species  of  animals,  such  as  dogs,  rabbits,  and  Guinea- 
pigs.  Three  Guinea-pigs  out  of  four  have  died  in  two  or  three  days  after  the  injection  into  the 
duodenum  of  a  drop  of  a  culture  (fourth  day)  of  comma  bacilli  in  liqiiid  serum,  after  the  method 
of  Nicati  and  Rietsch,  of  Marseilles.  1  he  post-mortem  phenomena  were  those  of  cholera,  and 
the  intestinal  contents  contained  large  numbers  of  the  comma  bacilli. 

(16)  The  pathogenic  action  of  these  products  of  culture  is  probably  due  to  zymese,  an 
albuminoid  substance,  easily  destructible.  The  globules  of  fresh  human  blood  placed  in  prep- 
arations upon  the  warm  stage  of  Ranvier  and  brought  into  exact  contact  with  a  drop  of  a  culture 
serum,  presents  characteristic  alterations  quite  comparable  with  those  described  by  Nicati  and 
Rietsch  after  their  observations  upon  cholera  blood. 

(17)  The  discovery  of  the  comma  bacillus  has  the  greatest  importance  for  the  diagnosis  of 
choleriform  cases  of  a  doubtfiil  nature  which  occur  at  the  commencement  of  an  epidemic, 
and  for  the  prompt  application  of  efficient  prophylactic  measures. 
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(18)  The  application  of  bacteriological  methods  to  the  diagnosis  of  trne  cholera  does  not 
offer  great  practical  difficnlties,  and  it  would  be  extremely  desirable,  in  \{ew  of  the  serious 
danger  of  the  invasion  of  Belgium  by  cholera,  that  a  sufficient  number  of  physicians  connected 
witli  tlie  sanitary  services  should  be  initiated  in  these  methods  without  delay. 

(19)  The  knowledge  of  the  biological  properties  of  the  cholera  microbe  and  of  its  feeble 
resistance  to  desiccation,  and  of  the  absence  in  its  evolution  of  a  period  of  spirulation  furnish 
data  for  prophylaxis.  It  places  a  limit  to  the  excessive  application  of  means  of  disinfection, 
and  places  us  in  possession  of  more  simple  and  surer  methods  for  comlxiting  the  effects  of 
these  germs. 

According  to  Van  Ermengem  (Recherches  sur  le  microbe  du  cholira  asiatique,  Paris  and 
Brussels,  1885),  curved  bacilli  are  found  in  the  intestinal  canal  of  healthy  Gi;inea-pigs,  but 
under  culture  they  differ  from  the  coma  bacillus  of  Koch.  Control  experiments,  such  as  the 
injection  of  various  decomj^osed  products  into  duodenum  of  Guinea-pigs,  etc.,  where  almost 
all  is  harmless.  This  author  confirmed  Koch  in  the  most  important  particulars,  as  well  as  sub- 
stantiated the  results  of  the  inoculation  experiments  of  Nicati  and  Rietsch.  There  is  one 
imjjortant  particular,  however,  concerning  the  morphology  of  the  comma  bacillus  of  Koch 
which  this  author  mentions.  He  describes  the  presence  of  bullet-shaped  swellings  in  the 
course  of  cholera  spirilli  which  in  Koch's  first  detailed  publication  find  no  mention.  Cori- 
cerning  the  significance  of  these  bullet-shaped  bodies,  which  he  regards  as  identical  with  Fer- 
ran's  so-called  antheridia,  this  author  speaks  very  giiardedly,  holding  it  however  not  imj^os- 
sible  that  they  represent  a  sort  of  permanent  state  of  cholera  bacilli.  In  a  later  publication, 
appearing  near  the  same  time  as  the  communication  of  Huj^pe,  concerning  the  morphology  of 
the  comma  bacillus  of  Koch,  whose  preparations  Van  Ermengem  saw,  this  latter  author 
sjjeaks  more  jjositively  of  these  globular  masses,  asserting  that  they  are  very  probably  repro- 
ductive, corresponding  with  artlirospores.  Respecting  the  antheridia-like  bodies  which  he  had 
already  seen  before  Ferran,  Van  Ermengem  could  not  satisfy  himself,  in  spite  of  numerous 
careful  examinations  relating  to  Ferrari's  view  of  the  development  of  the  comma  bacilli. 


NEW  INVESTIGATIONS  CONCERNING  THE  CHOLERA  3IICR0BES. 

By  Dr.  E.  Van  Ermengem,  Professor  of  Hygiene  and  Bacteriology  in  the  University  of  Ghent.* 

The  author  announces  the  results  of  his  exhaustive  study,  which  is  an  important  ad- 
ditional contribution  to  the  knowledge  of  cholera  in  the  following  conclusions  : 

(1)  There  is  in  the  intestinal  contents  of  cholera  patients  an  organism  which  is  identical 
with  that  discovered  by  Koch,  and  named  the  comma  bacillus. 

(2)  Its  curved  form,  its  grouping  in  S-shaped  outlines  and  in  chains,  and  its  aj^pearance  in 
the  shape  of  curved  threads,  give  a  sum-total  of  microscopical  characters  which  allow  it  to  be 
distinguished  from  all  other  now  known  pathogenic  micro-organisms. 

(3)  The  bacillus  shows  its  appearance  in  the  evacuations  and  in  the  vomit  of  cholera 
patients  in  greater  or  less  numbers  according  to  the  period  of  the  disease  at  which  the  observa- 
tion is  made.  In  two  acute  cases  it  was  found  in  the  intestinal  contents  as  almost  a  pure  cul- 
ture. In  one  fatal  case,  where  the  patient  died  in  the  algid  stage,  very  few  bacilli  were  found 
in  the  fluid  contents  of  the  intestines.  The  bacilli  disappear  in  the  colored  stools  of  the  reac- 
tion period. 

(4)  In  a  single  case  of  algid  cholera,  where  the  microscopic  investigation  showed  only  a 
few  bacilli,  twenty-four  hours  after  the  placing  of  a  small  quantity  of  this  fluid  upon  moist 
linen  a  large  number  of  characteristic  comma  bacilli  could  be  seen. 

(5)  The  microscopic  examination  of  infectious  material  is  sufficient  for  the  diagnosis  of 
Asiatic  cholera,  if  one  obtains  preparations  in  which  the  dffercnt  forms  of  the  comma  bacilli 
appear. 


*Wiener  Medizinsche  Presse.  July  18, 1886. 
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(6)  The  bacteriological  investigation  removes  tlie  uncertainty  of  the  microscopical  method 
in  those  cases  where  the  bacilli  are  few  and  there  is  difficulty  in  recognizing  them.  The  char- 
acteristic appearance  of  their  colonies  permits  a  recognition  of  them  under  low  powers.  The 
practical  value  of  cover-glass  cultures,  and  of  those  in  10  per  cent,  nutrient  gelatine,  is  demon- 
strated by  these  studies.  Mixing  a  very  small  quantity  of  culture  with  a  very  considei'able 
mass  of  decomposed  blood,  fermented  urine,  fecal  matter,  etc.,  furnishes  preparations  in  which 
the  typical  colonies  of  comma  bacilli  can  be  readily  recognized  in  the  midst  of  those  of  the  most 
various  organisms. 

(7)  The  investigation  of  the  morphology  of  bacilli  cultivated  in  different  nutrient  material, 
especially  in  chicken  broth  and  in  fluid  serum,  shows  by  its  different  stages  of  growth  that 
this  organism  is  very  similar  to  genuine  spirilli. 

(8)  Up  to  the  present  time  various  methods  of  culture  at  various  temperatures  have  not 
brought  to  light  a  stage  of  spore  formation.  Their  low  power  of  resistance  to  the  effect  of 
drying  shows  indeed  that  they  do  not  possess  resistent  spores. 

(9)  Cultures  in  nutrient  gelatine,  after  6  or  7  weeks,  can  no  longer  be  cultivated.  Cultures 
in  agar  still  contain  living  organisms  after  8  or  9  weeks. 

(10)  The  most  favorable  temperature  for  the  development  of  this  organism  appears  to  be 
from  25°  to  37°  C.    At  a  temperature  of  from  8°  to  15°  C,  growth  is  extremely  slow. 

(11)  The  appearances  under  growth  and  multiplication  are  most  striking.  In  2  to  3  days 
it  renders  fluid  several  cubic  centimeters  of  coagulated  serum. 

(12)  The  curved  bacillus  of  saliva,  described  by  Miller  (Mar..  1884),  and  which  Dr.  Lewis 
believed  to  be  identical  with  the  cholera  bacillus,  does  not  grow  in  10  per  cent,  gelatine. 

(13)  The  cultures  of  the  organism  which  Finkler  and  Prior  declare  to  be  the  cause  of 
cholei'a  nostras  are  impure.  These  cultures  contain  two  varieties  of  bacilli;  the  manner  of 
their  development  and  the  appearance  of  their  colonies  in  gelatine  differentiates  them  perfectly 
from  comma  bacilli;  one  of  these  organisms  produces  in  the  culture  material  a  very  character- 
istic bluish-green  fluorescence,  which  is  absent  entirely  in  pure  cultures  of  the  comma  bacilli. 

(14)  The  inoculation  experiments  with  culture  products  has  furnished,  up  to  the  present 
time,  in  several  species  of  animals,  as  dogs.  Guinea-pigs,  and  rabbits,  very  interesting  results. 
Three  Guinea-iDigs  out  of  four  died  in  2  to  3  days  after  an  injection  into  the  duodenum  of  a 
drop  of  a  4-days'  old  bacillus  culture  in  fluid  serum,  after  the  method  of  Nicati  and  Rietsch. 
The  intestinal  contents  showed  large  numbers  of  comma  bacilli. 

(15)  The  pathogenic  quality  of  the  culture  product  is  probably  of  an  albuminous  composi- 
tion, easily  broken  up.  Blood  corpuscles  observed  in  glass-slide  preparations,  to  which  one  has 
added  a  drop  of  culture  in  serum,  show  characteristic  alterations  which  correspond  with  the 
results  described  by  Nicati  and  Rietsch. 

(16)  The  discovery  of  the  comma  bacilli  possesses  the  greatest  value  for  the  diagnosis  of 
cholera  cases  of  a  doubtful  nature,  which  always  show  themselves  at  the  commencement  of  an 
epidemic,  and  for  the  application  of  combative  measures  which  are  rendered  possible  after  a 
correct  diagnosis.  The  application  of  bacteriological  investigations  for  diagnosis  is  very  easily 
followed  in  practice. 

(17)  The  knowledge  of  the  biological  characteristics  of  the  cholera  microbe  and  of  its  low 
power  of  resistance  against  drying,  furnishes  a  most  valuable  suggestion  for  prophylaxis.  It 
places  a  limit  to  extensive  and  unnecssary  disinfection,  and  places  in  our  hands  the  simplest 
and  safest  means  for  limiting  the  danger. 


EXPERIMENTS  WITH  THE  COMMA  BACILLUS  OF  KOCH. 
By  ViCENZi.* 

Vicenzi  communicated  the  results  which  he  had  obtained  by  experiments  upon  animals  in 
Schmidt's  Chemical  Labratory  at  Wiesbaden  : 

(1)  Intra-peritoneal  injection  of  the  comma  bacilli  was  without  result. 


*Deut.  Med.  Zeit.  11,  28,  1887. 
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(2)  The  bacilli  injected  into  the  peritoneal  cavity  did  not  pass  into  the  intestinal  canal. 

(3)  They  were  absorbed  by  the  lymph  vessels,  and  entered  the  blood  current  and  were 
therein  destroyed. 

(4)  Different  degrees  and  kinds  of  mechanical  irritation  of  the  small  intestine  rendered 
possible  the  transition  of  the  comma  bacilli  into  the  intestinal  canal,  their  multiplication 
there,  and  the  development  of  their  pathological  qualities,  whether  they  were  injected  into 
the  abdominal  cavity,  directly  into  the  blood,  or  under  the  skin  and  into  the  lungs. 

(5)  It  is  demonstrated  that  the  small  intestine  is  the  favorite  locus  of  the  comma  bacillus 
because  it  finds  only  there  the  favorite  circumstances  for  its  multiplication  and  for  the  devel- 
ojjment  of  its  pathogenic  qualities. 

(6)  The  entrance  of  the  bacilli  into  the  glands  of  the  mucous  membrane  of  the  intestine 
does  not  generally  take  place. 

(7)  In  the  majority  of  cases  the  comma  bacillus,  if  in  association  with  other  bacteria, 
especially  those  of  decomposition,  shows  an  exuberant  development  in  sterilized  bouillon,  and 
covers  the  free  surface  of  the  fluid  only  after  a  few  days. 


AN  INQUIRY  INTO  THE  ETIOLOGY  OF  ASIATIC  CHOLERA. 
By  E.  Klein  and  Henneage  Gibbes.* 

The  nature  and  origin  of  cholera  have  until  recently  been  subjects  about  which  a  great 
many  speculations  and  theories  have  been  forwarded,  in  all  of  which  the  fundamental  fact, 
viz,  the  demonstration  and  actual  isolation  of  the  cholera  virus,  was  absolutely  wanted. 

The  large  number  of  observations  made  concerning  the  sj)read  of  cholera  in  India  and  the 
different  visitations  of  cholera  of  Great  Britain,  the  continent  of  Europe,  and  the  Mediterx'a- 
nean  has  yielded  a  number  of  facts,  which  have  brought  the  different  observers,  as  it  were, 
under  three  well-defined  flags  : 

(1)  According  to  some,  cholera  in  its  causation  depends  on  no  definite  "entity,"  but  is  due 
to  certain  atmospheric  and  teluric  conditions.  Where  these  conditions  prevail,  as  in  Bengal, 
or  where  by  some  unknown  change  they  obtain,  as  in  the  epidemics  in  Europe,  cases  of  chol- 
era occur.  These  cases  stand  in  no  casual  relation  to  one  another,  but  occur,  like  ague  or 
intermittent  fever,  independently  of  one  another,  but  are  dependent  on  a  common  cause  of 
soil  and  atmospheric  state.  This  theory,  then,  does  not  admit  cholera  into  the  rank  of  the 
infectious  diseases,  and  it  is  hardly  necessary  to  say  that  in  Europe  this  theory  has  no  great 
number  of  followers,  since,  with  few  exceptions,  almost  all  medical  authorities  are  opposed 
to  it. 

(3)  Other  authorities  maintain  that,  in  the  history  of  all  the  visitations  by  cholera  of 
Europe  and  the  Mediterranean  countries,  the  character  and  course  of  every  epidemic  point  clearly 
and  immistakably  to  the  fact  that  cholera  is  dependent  in  a  great  measure  on  human  inter- 
course, that  each  eiDidemic  has  had  its  origin  in  importation  from  a  country  where  cholera 
cases  had  previously  occurred,  and  that  when  once  imported  it  is  liable  to  and  generally  does 
spread  to  larger  and  larger  areas;  that  if  the  first  cases  are  isolated  and  sanitary  precautions  are 
taken  the  plague  remains  limited.  This  theory  further  says  that  cholera,  being  communica- 
ble, belongs  to  the  group  of  infectious  diseases,  i.  e.,  diseases  in  which  a  viri;s,  having  had 
access  to  the  body  of  a  person,  therein  multiplies  to  an  enormous  extent,  and  thereby  causes 
the  disease;  that  the  morbid  products  in  the  case  of  cholera — the  vomits  and  evacuations — are 
charged  with  this  new  brood  of  virus,  and  that  the  smallest  quantity  of  this  is  capable  to  start 
the  malady  in  a  new  individual. 

The  upholders  of  this  theory,  viz,  that  cholera  is  a  cummunicable  disease,  group  themselves 
again  into  two  distinct  classes,  (a)  those  that  maintain  that  cholera  is  a  contagious  disease, 
i.  €.,  directly  communicable  from  person  to  person,  and  (6)  those  that  do  not  admit  of  direct 


*Offlcial  report  to  the  British  Government,  1884. 
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contagion,  but  say  that  tlie  substances  voided  by  a  patient  in  the  vomits  and  evacuations 
are  harmless  while  fresh  and  do  not  as  yet  contain  the  actual  virus,  but  acquire  this  power 
only  after  they  have  undergone  certain  changes,  these  changes  being  dependent  in  a  certain 
measure  on  the  medium  into  which  the  cholera  dejecta  pass,  not  every  medium  being  suitable 
forpi'oducing  this  change;  having  undergone  this  change,  this  substance  assumes  the  character 
of  the  cholera  virus;  i.  e.,  finding  access  to  the  human  body,  either  through  the  air  we  breathe, 
or  food,  or  water,  produces  cholera. 

(3)  There  is  a  third  group  of  observers,  headed  by  v.  Pettenkofer,  who,  as  is  well  known, 
is  justly  considered  to  be  the  greatest  living  authority  on  cholera,  v.  Pettenkofer  is  a  localist, 
with  this  distinction,  that,  judging  from  his  earliest  and  latest  writings,  he  does  not  admit  of 
the  evaciiations  of  a  cholera  patient  containing  the  virus  at  all  either  potentially  or  actually, 
but  considers  the  virus  a  product  of  an  organism  altogether  extraneous  to  the  body  of  a  patient. 
This  product  is  a  kind  of  ferment,  created  by  that  organism  only  under  certain  favorable,  sea- 
sonable, and  local  conditions. 

The  upholders  of  the  first  subsection  of  Group  2  are  spoken  of  as  the  contagionists,  those 
of  the  second  subsection  and  of  the  Group  3  as  the  localists. 

There  is  no  doubt  that,  as  regards  the  observations  on  the  spread  of  cholera  and  on  the 
nature  of  epidemics,  an  immense  amount  of  valuable  work  has  accumulated  in  India  and 
Europe:  Very  capable  and  accurate  observers  have  exerted  themselves  in  this  respect,  and  if 
the  problem  has  not  been  solved  as  yet,  it  is  doubtful  whether  any  new  observations  in  this 
particular  aspect  of  the  question  will  ever  bring  it  to  a  sokition.  If  it  coulcl  be  demonstrated  with 
the  same  accuracy  and  to  the  same  degree  as  has  been  done  for  some  of  the  infectious  diseases — 
notably  splenic  fever,  tuberculosis,  glanders,  swine  fever,  erysipelas,  etc. — that  the  virus  is  a 
living  entity,  capable  of  multiplication  within  the  infected  body  and  thereby  causing  the  dis- 
ease; that  the  products  of  the  disease  are  charged  with  the  same  living  entities;  that  these 
organisms  are  capable  of  starting  the  malady  when  introduced  into  a  new  individual,  then  the 
whole  problem  might  be  said  to  be  practically  solved. 

To  have  achieved  .his  demonstration  is  claimed  by  Mr.  Robert  Koch,  sent  out  in  1883  by 
the  German  Government  to  investigate  the  outbreak  of  cholera  in  Egypt  and  to  study  cholera 
in  Calcutta.  Koch  has  published  in  full  his  observations  and  conclusions  in  the  "Berliner 
Klin  Woch,''  1884,  No.  31.  In  the  periodical  reports  sent  to  his  Government  from  Egypt  and 
India,  and  still  more  in  the  above  publication,  the  views  of  Koch  on  the  nature  and  cause  of 
cholera  have  been  expressed  with  so  much  precision  and  definiteness,  and  Koch  being  justly 
considered  a  great  authority  on  questions  concerning  the  relation  of  micro-organisms  to 
infectious  diseases,  it  is  not  io  be  wondered  at  that  a  great  section  of  the  general  and  medical 
public  take  it  for  granted  that  the  whole  problem  of  the  nature  and  cause  of  cholera  is  definitely 
and  satisfactorily  solved. 

Now,  what  are  the  observations  and  conclusions  of  Koch  ?  Koch  failed  to  discover  in  the 
blood  and  other  tissues  of  patients  dead  of  cholera  anything  that  could  be  identified  as  infective 
particles.  He  failed  to  find  any  kind  of  micro-organisms,  and  he  therefore  looked  to  the 
alimentary  canal,  which,  as  is  well  known,  is  the  seat  of  grave  disturbances.  In  the  intestine 
he  founcl  this:  In  some  cases  the  lower  portion  of  the  ileum,  particularly  just  above  the  ileo- 
coecal  valve,  was  of  a  dark  brown  color,  owing  to  hemorrhage  into  the  mucous  membrane,  wliich 
in  some  instances  amounted  to  necrotic  and  diphtheritic  changes  in  these  latter  instances  the 
contents  being  of  the  nature  of  a  sanguineous  dirty-looking  fluid.  In  other  cases  the  redness 
was  much  slighter,  limited  to  the  margin  of  the  solitary  lymph  follicles  and  Peyer's  glands. 
In  comparatively  few  instances,  however,  the  mucous  membrane  showing  very  little  change, 
being  slightly  swollen,  less  transparent  than  normally.  The  solitary  follicles  and  Peyer's  glands 
were  prominent,  the  whole  of  the  mucous  membrane  was  slightly  red,  but  there  was  nowhere 
capillary  hemorrhages. 

In  these  cases  the  contents  of  the  intestines  were,  more  or  less,  a  fluid,  like  rice  water,  in 
which  were  suspended  the  characteristic  flakes,  i.  e. ,  masses  of  detached  epitliepium  cells  held 
together  by  mucous. 
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The  last  two  sets  of  cases  Koch  considers  as  the  typical  and  acute  forms  of  cholera,  and  in 
such  cases  he  discovered  in  the  flakes  of  the  intestinal  fluid  and  in  the  reddened  mucous  mem- 
brane, particularly  in  those  cases  in  which  the  margin  of  the  Peyers  glands  showed  the  char- 
acteristic redness,  peculiar  bacteria,  which  he  called  "  comma-shaped  bacilli."  In  sections 
through  such  part  of  the  mucous  membrane,  these  "comma  bacilli"  were  seen  to  have  pene- 
trated from  the  free  surface  into  the  cavity  of  the  Lieljerkulin's  cryjits,  and  into  spaces  pro- 
duced by  the  detachment  of  the  epithelial  lining  of  these  crypts  from  their  membrana  propria. 
In  other  cases,  other  (putrefactive)  bacteria  could  be  seen  penetrating  into  the  mucous  mem- 
brane, but  the  "  comma  bacilli"  were  leading. 

In  aciite  typical  cases  of  cholera  the  rice-water  stools  showed  the  comma  bacilli  in  greater 
numbers  the  fresher  the  stools.  Koch  found  this  condition  to  be  characteristic  of  cholera;  he 
saw  it  in  Egypt,  in  Calcutta,  and  more  recently  in  Toulon,  and  not  finding  the  comma  bacilli 
in  any  otlier  disease  except  cholera,  he  is  led  to  attribute  to  them  an  important  relation  to 
cholera.  Seeing  that  the  more  typical  and  fresher  the  case,  the  more  pronounced  the  presence 
of  the  comma  bacilli  is,  seeing  that  in  the  most  typical  or  acute  cases  the  mucous  membrane 
of  the  intestine  is  so  crowded  with  the  comma  bacilli  that  it  represents,  as  it  were,  a  pure  culti- 
vation of  them,  he  concludes  that  these  bacilli  are  the  true  cause  of  the  disease. 

To  explain  the  manner  in  which  these  comma  bacilli  produce  the  disease,  he  assumes  that 
a  chemical  ferment  is  elaborated  by  the  comma  bacilli,  analogous  to  the  sej^tic  or  putrid  fer- 
ment produced  by  putrefactive  bacteria;  this  ferment,  while  at  the  same  time  killing  and  de- 
taching the  epithelium,  is  being  absorbed  into  the  general  system,  and  then  sets  up  all  the 
symptoms  constituting  cholera.  The  more  acute  a  case  the  greater  the  number  of  the  comma 
bacilli  in  the  intestine,  and  conseqnently  the  greater  the  quantity  of  this  chemical  ferment 
produced.  This — the  presence  of  large  numbers  of  comma  bacilli  in  the  mucous  membrane- 
is  a  point,  the  verification  of  which  being  obviously  of  essential  importance,  Koch  has  been 
able  to  ascertain  to  hold  good  in  a  large  number  of  cases,  for  he  found  that  the  more  acute  the 
case  the  more  conspicuously  was  the  mucous  membrane  of  the  ilium  a  pure  cultivation,  and 
also  the  more  affected  the  mucous  membrane,  the  more  numerous  were  the  comma  bacilli. 
Cases  that  do  not  run  an  acute  course,  i.  e. ,  in  which  the  disease  passes  the  first  stage,  show 
on  ijost  mortem  examination  less  conspicuously  the  comma  bacilli,  there  being  grave  disorgan- 
izations of  the  membrane,  and  consequently  numerous  putrefactive  bacteria. 

The  comma  bacilli  are  then,  according  to  Koch,  the  producers  of  the  cholera  poison,  and  the 
intensity  of  the  disease  is  indepeiident  in  a  direct  ratio  on  the  number  of  comma  bacilli  pres- 
ent in  the  mucous  membrane  of  the  ilium.  A  very  necessary  conclusion  from  these  state- 
ments is  this,  viz.,  that  the  rice-water  stools,  and  particularly  the  mucous  flakes  suspended  in 
the  clear  fluid  (being  charged  with  the  comma  bacilli)  are  the  vehicles  of  the  virus,  and  the 
minutest  quantity  of  these  materials  finding  entrance  into  the  small  intestine  of  a  person  mid- 
tiply  in  the  mucous  membrane,  and  produce  the  chemical  ferment  acting  as  the  cholera  poison, 
the  more  rapid  the  multiplication  of  the  comma  bacilli,  the  greater  their  numbers  and  the  more 
acute  and  intense  the  disease  ;  as  long  as  their  number  is  limited,  the  amount  of  the  ferment 
is  too  small  to  produce  any  other  symptom  except  diarrhea,  but  as  their  number  increases,  the 
amount  of  ferment  increases,  and  a  general  infection  of  the  system  with  all  the  tyi^ical  symp- 
toms ensues.  A  very  remarkable  fact  stated  by  Koch  is  this  :  If  a  mucous  flake  of  the  fresh 
rice-water  stool,  or  of  the  fresh  mucous  membrane  of  an  acute  typical  cholera  case  be  placed 
on  a  piece  of  linen  or  cloth,  and  this  be  kept  damp,  being  placed  in  a  moist  cell  or  chamber  (under 
a  bell  glass  )  at  ordinary  temi:»erature,  it  is  found  that  after  24  to  48  hours  the  comma  bacilli 
have  increased  enormously  in  numbers,  later  on  putrefactive  bacilli  make  their  appearance, 
and  by  their  multiplication  gradually  suppress  the  comma  bacilli. 

Koch  has  cultivated  the  comma  bacilli  artificially  on  sterilized  media  of  difl'erent  kinds  ; 
they  grow  well  in  milk,  which  is  not  curdled  by  them  in  blood  serum,  particularly  in  nourish- 
ing gelatine  in  broth  in  agar-agar  with  broth  and  peptone.  Nourishing  gelatine  (composed 
of  gelatine,  peptone,  and  meat  extract),  is  liquefied  by  the  comma  bacilli  :  the  Agar-agar 
mixture  is  not.  The  nourishing  medium  must  not  be  too  dilute.  The  behavior  of  the  comma 
bacilli  in  nourishing  gelatine  differs  from  that  of  other  bacilli,  inasmuch  as  the  growth 
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forms  peculiar  funnel-shaped  depressions.  They  grow  well  at  ordinary  temperature,  but  best 
at  a  temperature  varying  between  30  and  40  centigrades.  The  growth  ceases  below  16  centi- 
grades.  They  do  not  form  spores  under  any  condition,  but  having  reached  in  their  multipli- 
cation a  maximum,  gradually  shorten  and  die.  The  comma  bacilli  require  for  their  growth 
an  alkaline  medium.  If  the  nourishing  medium  contains  acid  the  bacilli  cannot  grow  or  mul- 
tiply ;  and  if  free  access  of  oxygen  is  prevented  no  growth  of  the  bacilli  can  take  place.  The 
bacilli  are  killed  by  drying,  and  they  are  not  killed  by  freezing  to  10  centigrades. 

Various  .siibstances  inhibit  the  growth  of  the  comma  bacilli.  Iodine  must  be  used  in 
greater  strength  than  in  the  case  of  other  bacteria,  similarly  alcohol.  Sulphate  of  iron  in  3 
per  cent,  mixtures,  alum  1  in  100,  camjihor  1  in  300,  carbolic  acid  1  in  400,  quinine  1  in  5,000, 
perchloride  of  mercury  1  in  100,000. 

The  comma  bacilli  are  about  one-half  or  two-thirds  the  size  of  the  tiibercle,  bacilli  are 
thicker,  and  they  possess  a  curvature,  which,  as  a  rule,  is  not  greater  than  that  of  a  caraway 
seed,  but  occasionally  amounts  to  a  semi-circle.  After  division  the  two  bacilli  may  remain 
joined  endwise,  their  curvature  beitig  directed  in  opposite  directions,  and  thus  an  S -shaped 
organism  results.  Occasionally,  in  gelatine,  and  particularly  in  broth,  Koch  saw  them  grow 
(by  rapid  division,  and  remaining  endwise)  into  a  sort  of  spirillium,  not  unlike  a  spirillium 
tenue. 

These  views  of  Koch,  it  is  evident,  favor  in  an  eminent  degree  the  theory  of  contagious- 
ness, inasmuch  as  the  comma  bacilli  directly  derived  from  the  fresh  evacuations  are  considered 
as  the  contagium  vivium.  Particles  of  these  evacuations,  linen  and  clothing  soiled  with  them, 
provided  these  articles  remain  in  a  damp  state,  water,  food,  and  other  articles  contaminated 
with  comma  bacilli  can,  imder  this  view,  directly  convey  the  disease,  if  they  find  access  to 
the  alimentarj^  canal,  particularly  to  the  small  intestine.  There  exists  a  great  many  a  priori 
difficulties  in  accepting  this  view  of  Koch.  Foremost  is  the  well-known  fact,  observed  over 
and  over  again,  that  direct  contagion  does  not  exist  at  all,  or  is  of  the  greatest  variety;  the 
attendants  of  a  cholera  patient,  the  persons  living  in  the  same  room,  physicians  and  nurses, 
persons  occupied  in  handling  and  removing  the  evacuations  of  a  cholera  patient,  are,  accord- 
ing to  almost  all  accoimts,  particularly  exempt;  if  the  comma  bacilli  were  in  reality  the  con- 
tagium, then  it  is  impossible  to  understand  why  direct  contagion  should  not  be  a  very  common 
thing.  (It  would  be  quite  unjustifiable  to  maintain  that  the  extraordinary  panic  which  seized 
a  section  of  the  French  and  Italian  nations  on  the  visitation  by  the  cholera  in  the  summer  of 
1884  was  caused  by  this  theory  of  the  comma  bacilli,  but  considering  the  authoritative  position 
that  Koch  occupies,  and  considering  the  very  decided  way  in  which  Koch,  his  government, 
and  the  daily  and  most  of  the  medical  press  gave  expresiou  to  this  view,  it  is  not  unreasonable 
to  say,  that  that  panic,  although  not  caused,  derived  material  support  from  it,  for  has  it  not 
been  preached  from  day  to  day  that  the  cholera  evacuations  are  full  of  comma  bacilli,  and 
that  the  comma  bacilli  are  the  contagium  of  cholera  ?  What,  after  this,  is  more  natural  than 
that  the  general  public,  reading  such  statements  as  coming  from  the  highest  authorities, 
should  take  up  and  spread  the  cry?)  Again,  it  is  well  established  by  the  researches  of  Petten- 
kofer  and  others,  that  between  the  introduction  of  the  cholera  virus  into  a  new  locality  and 
the  outbreak  of  the  disease  in  the  form  of  an  epidemic,  there  is  always  a  considerable  lapse  of 
time;  according  to  Pettenkofer  the  cholera  matter  introduced  into  a  locality  must,  before 
becoming  active  virus,  pass  a  certain  stage  of  development  in  the  soil,  this  soil  must  at  the 
same  time  be  of  a  definite  chai'acter,  and  only  after  having  undergone  these  changes  and  hav- 
ing had  access  to  the  system  of  persons  can  produce  the  disease.  If  the  comma  bacilli  of  the 
evacuations  were  the  actual  materies  morhi,  such  notorious  immunity  from  cholera  as  is  en- 
joyed by  Versailles,  by  Lyons,  Birmingham,  by  ships  on  the  high  seas,  etc. ,  could  not  easily 
be  understood.  In  the  several  epidemics  of  cholera  that  visited  Paris,  thousands  of  persons 
fled  from  Paris  to  Versailles;  some  of  them  had  contracted  the  disease  in  Paris,  were  ill  in 
Versailles,  but  the  disease  did  not  spread  in  Versailles  to  other  persons;  if  the  comma  bacilli  were 
the  contagium,  surely,  when  introduced  into  Versailles,  there  is  no  possible  reason  why,  having 
taken  a  footing  in  Versailles,  they  should  not  have  exerted  the  same  power  there  as  in  Paris  ; 
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the  conditions  under  which  in  Paris  the  comma  bacilli  can  find  entrance  into  healthy  persons 
(linen  and  cloth  contaminated  with  cholera  evacuations,  water,  food,  and  other  articles)  are 
precisely  the  same  as  in  Paris;  the  people  in  Versailles  do  not  differ  in  I'espect  of  personal 
cleanliness,  habits,  etc.,  from  those  of  Paris,  and  notwithstanding  all  this  the  disease  did  not 
spread  in  Versailles.  The  same  can  be  said  of  Lyons  and  other  places.  A  fact  as  well  estab- 
lished as  to  have  led  to  the  adoption  of  radical  and  thoroughly  efficient  measures  is  this, 
that  if  into  any  ship  lying  off  an  infected  country  cholera  cases  are  introduced,  or  cholera 
breaks  out  among  the  personnel,  after  removing  the  ship  to  the  high  seas  cholera  cases 
cease  and  the  epidemic  dies  out;  if  the  comma  bacilli  present  in  the  evacuations  were  the  dis- 
ease germs  such  a  thing  would  be  impossible;  the  w\\o\e  pe rsonnel  of  such  a  ship,  at  any  rate 
all  susceptible  persons,  would  become  lialjle  to  attack.  Another  noteAvorthy  observation, 
constantly  acted  on  in  India  with  conspicuous  success,  is  this — when  in  any  military  canton- 
ment cholera  cases  occur,  the  troops  are  at  once  moved  into  camp  and  cholera  ceases;  surely 
no  amount  of  shifting  of  the  troops  could  in  the  least  affect  comma  bacilli;  for  as  long  as  there 
is  one  case  of  cholera  amongst  the  troops,  there  would  be  available  sufficient  numbers  of 
comma  bacilli  to  infect  any  number  of  persons. 

Another  great  difficulty  in  accepting  the  theory  of  Koch  is  this:  The  comma  bacilli  can 
not,  according  to  Koch,  exist  in  acid  media,  and  therefore  when  introduced  into  the  stomach, 
this  mode  of  infection  being,  according  to  Koch,  the  general  one,  they  could  not  pass  unscathed 
into  the  small  intestine  (the  ilium  being  their  true  breeding  ground).  In  an  epidemic  of  cholera 
it  is  notorious  that  not  only  those  become  attacked  by  cholera  that  suffer  from  some  gastric 
disturbance,  for  many  persons  previsouly  in  perfect  health  become  subject  to  the  disease,  and 
a  dyspeptic  condition  of  the  stomach  ought  to  be  the  very  best  protection  against  cholera, 
seeing  that  in  such  a  state  it  is  hyperacidity  which  is  present  in  the  stomach,  and  therefore  the 
comma  bacilli  ought  to  have  less  chance.  An  empty  stomach,  that  is  in  the  morning  before 
any  food  has  yet  entered  the  stomach,  would  be  the  only  condition  in  which  the  comma  bacilli 
could  pass  unscathed  into  the  small  intestine;  but  it  can  hardly  be  seriously  assumed  that  this 
is  the  time  when  infection  is  carried  out  in  all  cases  of  cholera.  If  the  comma  bacilli  entered 
the  stomach  with  the  first  morsel  of  food  they  would  be  attacked  by  the  gastric  juice,  the 
secretion  of  which  is  immediately  set  going,  and  since  they  would  have  to  sojourn  in  the 
stomach  for  some  tim.e  like  all  the  rest,  they  would,  do  doubt,  be  killed.  Thus  we  see  that 
here  are  many  weighty  facts  against  accepting  Koch's  view  as  to  the  specific  nature  of  comma 
bacilli. 

In  order  to  make  good  the  proposition  that  the  comma  bacilli  are  specific,  it  is  necessary 
for  Koch  to  show  (1)  that  these  comma  bacilli  occur  only  and  exclusively  in  cholera;  (3)  that 
the  comma  bacilli  being  absent  from  the  blood  and  other  tissues,  must  be  present  in  the  tissues 
of  the  small  intestine  in  acute  typical  cases  in  enormous  numbers,  so  as  to  cause  the  production 
of  a  correspondingly  large  amount  of  the  chemical  ferment — ^the  direct  poison;  (3)  that  not 
only  differ  the  comma  bacilli  from  other  similar  putrefactive  bacilli  as  regards  shape,  but  also 
as  regards  other  characters,  such  as  growth,  behavior  toward  reagents,  etc. ;  and  (4)  that  the 
comma  bacilli  of  pure  cultivations  are  capable  of  producing  the  disease  when  introduced  into 
the  animal  system.  As  regards  No.  1,  Koch  maintains  that  the  comma  bacilli  occur  only  and 
exclusively  in  the  intestine  of  patients  suffering  from  cholera,  and  hence  regards  their  presence 
as  characteristic  of  cholera. 

The  examination  by  Koch  of  a  number  of  cases  of  diarrhoea  (infantile  diarrhoea,  diarrhoea 
due  to  other  caiises,  dysentery,  cholera  nostras,  and  a  variety  of  other  conditions)  invariably 
proved  that  comma  bacilli  were  absent.  (In  a  subsequent  publication,  Deutsche  Woch,  No. 
45,  1884,  Koch  has  modified  this  view,  since  he  admits  that  comma-shaped  bacilli  occur  also  in 
other  conditions. )  And  for  these  reasons  Koch  is  of  opinion  that  in  doubtful  cases  the  jiresence 
of  comma  bacilli  iji  the  stools  is  of  an  infallible  diagnostic  value.  From  these  statements  of 
Koch  we  must  differ  most  decidedly.  In  typical  rice-water  stools  of  cholera  cases,  however 
fresh,  there  occur,  as  is  well  known,  a  variety  of  micro-organisms  :  (a)  various  species  of 
micrococci,  differing  from  one  another  in  size  of  the  elements  in  the  mode  of  aggregation,  some 
S.  Mis.  92  31 
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forming  dumb-bells,  and  curved  chains,  and  zoogloea,  others  forming  only  dumb-bells  and^- 
sarcina-like  groups,  but  not  chains  ;  (&)  various  species  of  bacillus  subtilis,  differing  from  one 
another  in  the  length  and  thickness  of  the  elements  ;  (c)  bacterium  termo  and  lineola;  this 
bacterium  seems  to  possess  in  Bombay  a  wide  distribution,  since  many  artificial  cultivations 
appear  contaminated  with  it,  but  it  is  never  missed  in  cholera  stools ;  (cZ)  vibrio  rugula  of 
Colm  (Beitr.  z.  Biol.  d.  Pfl.  11.)  ;  but  there  are  sometimes  more  than  one  species  of  them, 
differing  from  one  another  in  the  length  and  thickness  of  the  elements  ;  (e)  spirillium,  in  all. 
respects  identical  with  the  spirillium  tenue  of  Cohn  (spirillium  denticola,  spirillium  Obermy  eri) , 
is  often  found  in  great  numbers  in  cholera  stools,  particularly  those  that  have  been  kept  stand- 
ing for  several  days  ;  but  we  have  seen  also  tolerably  fresh  stools  containing  a  great  number 
of  them,  although  there  were  stools  in  which  they  were  absent  or  only  scarce  ;  these  spirilla, , 
when  abundant,  present  themselves  in  all  shapes  and  lengths,  from  that  of  a  single  turn  to 
that  of  three  or  four  turns,  either  conspicuous  by  being  twisted  spirally  or  only  more  or  less 
'wsbYj  ;  (/)  Koch's  comma  baciUi;  these  are  caraway-seed  shaped  curved  organisms,  with  very 
slightly  pointed  or  blunt  ends  ;  their  length,  measured  like  the  tendon  of  the  arch,  varies 
between  0.0017™"  and  0.0026™™  ;  they  differ  slightly  in  length  and  thickness  in  the  same  sam- 
ple, but  show  greater  differences  in  the  amount  of  curvature.  In  the  best  examples  the  curve 
amounts  to  as  much  as  half  a  circle;  in  most  others  it  is  only  comparatively  slight. 

Now  and  then  one  comes  across  two  comma  bacilli  joined  end  to  end,  but  so  that  their 
curves  point  in  opposite  directions,  and  nearly  an  S-shaped  figure  is  produced. 

Note  1. — Since  the  name  of  comma  bacillus  has  been  now  universally  adopted  we  will  retain 
it  under  protest.  Its  claim  of  being  compared  to  a  comma  is  in  no  way  admissible,  especially 
not  to  English  readers,  since  an  English  comma  is  distinctly  hook-shaped  ;  its  resemblance  to 
a  comma  as  used  by  the  Germans  in  writing  is,  however,  more  real.  Nor  is  its  claim  to  the 
name  of  "bacillus"  more  justifiable,  since  by  "bacillus"  acylindricai  or  rod-shaped  bacterium 
is  understood.  A  great  deal  of  misunderstanding  has  been  caused  by  this  unhappy  comparison 
of  Koch's  cholera  organism  to  a  comma  bacillus  ;  most  English  microscopists  when  first  read- 
ing of  it  expected  to  find  an  organism  of  a  distinctly  hook-shaped  appearance,  and  some  went 
so  far  as  actually  to  identify  it  with  a  hook-shaped  something  with  thickened  end.  Thus,  Dr. 
Bristowe  states  in  the  "Lancet"  that  some  years  ago,  when  engaged  in  a  microscopic  inquiry 
into  cholera,  he  had  actually  seen  (and  drawn  in  his  notes,  unpublished  till  urged  by  Dr. 
Wilks)  the  ' '  comma-shaped  bacillus,"  and  he  figures  a  huge  hook-shapped  or  rather  club-shaped 
corpuscle  with  a  thickened  curved  head,  which  he  thinks  corresponds  to  the  cholera  oi'ganism . 
of  Koch. 

Dr.  Bristowe's  "organism"  as  much  resembles  the  comma  shaped  bacillus  of  Koch  as  a 
cylindrical  epithelial  cell  of  the  intestinal  mucous  membrane  resembles  a  bacillus  anthracis  ; 
Dr.  Bristowe  figures  are,  no  doubt,  distorted  and  injured  epithelial  cells. 

Similarly,  Dr.  V.  Carter,  of  Bombay,  anxious  not  to  be  behindhand  in  claiming  priority 
in  having  identified  Koch's  cholera  organism,  gave  an  actual  demonstration  of  it  to  the  Bombay 
Medico-Physical  Society,  and  published  also  drawings  and  descriptions  in  the  Lancet,  Septem- 
ber 5,  1884.  One  of  us  had  seen  the  comma  bacilli  of  Koch  in  specimens  of  rice-water  stools  and 
artificial  cultures  prepared  by  Koch  himself,  and  therefore  knew  exactly  what  they  were  like. 
On  our  arrival  in  Bombay,  Dr.  Carter  was  soon  informed  that  in  his  specimens  and  drawings  . 
submitted  for  exainination  the  comma  bacilli  of  Koch  were  altogether  absent,  and  that  his 
drawings  (the  same  as  published  subsequently  in  the  Lancet),  showed  a  variety  of  spirilla 
tenua  that  have  nothing  whatever  to  do  with  the  real  comma  bacillus.  The  coma-shaped  bacilli 
of  Koch,  as  described  sub.  f.,  have  no  claim  to  the  name  of  bacillus  (Cohn),  for  under  this 
name  an  organism  is  understood  which,  in  its  elements  or  single  bacilli,  is  straight,  rod-shaped. 
Owing  to  the  shape  of  Koch's  cholera  organism,  and  owing  to  the  fact  that  when,  after  the 
division  of  one,  the  two  offspring  remain  connected  end  to  end  so  as  to  form  an  "S,"  it  i-s  more 
appropriate  to  consider  it  as  a  vibrio  or  spirilliiim,  for  a  curved  organism  of  this  nature  is 
considered  to  be  a  vibrio  or  spirillium,  and  is  distinct  from  bacillus.  Prom  this  and  other  facts 
presently  to  be  mentioned,  Koch's  comma  bacillus  ranks  as  a  vibrio  or  spirillium.    The  comma 
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"bacilli  are,  then,  present  in  the  rice-water  stools  of  cholera  patients,  but  their  nnmher  is  sub- 
ject to  very  great  variations  ;  while  in  some  they  are  easily  found,  in  others  it  is  difficult  to 
meet  with  one.  However,  in  thte  flakes  of  the  fresh  stools  they  are  generally  found  in  suffi- 
cient numbers  to  be  easily  detected,  but  we  have  seen  typical  fresh  stools  of  acute  cholera 
cases  iu  which  their  number  was  so  limited  in  the  flakes  that  a  careful  search  revealed  only 
in  one  or  the  other  field  of  the  microscope  a  comma  bacilliis.  In  stools  of  some  hours  and  days 
they  are  not  found  so  easily,  being  almost  crowded  out  by  the  other  organisms.  In  a  few 
cases  of  cholera  which  during  the  first  30  hours  had  jiassed  a  very  large  number  of  evacua- 
tions, some  of  them  obtained  during  the  second  day  of  illness  were  almost  clear  watery  fluid, 
in  which  were  suspended  minute  muous  flakes ;  these  flakes  consisted  almost  entirely  of  hyaline 
mucus,  and  included  only  few  cells ;  a  very  large  number  of  comma  bacilli,  but  not  to  the 
exclusion  of  minute  straight  bacilli,  were  met  with  in  the  fluid  and  in  the  flakes.  In  other 
tyijical  cases,  during  the  first  day  of  illness,  the  mucous  flakes  of  the  rice-water  stools  con- 
tained large  numbers  of  other  bacteria  besides  the  comma  bacilli,  (g)  In  some  rice-water 
stools  we  have  met  organisms  which  are  no  doubt  comma  bacilli,  but  difi^er  from  the  ordinary 
typical  examples  of  comma  bacilli  in  this,  that  they  are  distinctly  semi-circular,  in  some  of 
them  the  ends  are  turned  inwards,  and  then  they  represent  rather  more  than  half  a  circle. 
These  semi-circular  organisms  occur  in  two  sizes,  (o)  either  such  as  correspond  to  long  comma 
bacilli  with  ends  turned  inward,  or  (b)  such  as  correspond  to  very  short  comma  bacilli.  This 
latter  variety  is  sometimes  met  with  in  great  numbers,  and  their  uniform  and  minute  size  are 
very  typical  features  in  them  (see  Fig.  12).  We  were  at  first  inclined  to  consider  them  as  a 
distinct  species,  but  a  more  careful  analysis  left  no  doubt  that  they  are  only  a  variety  of  the 
comma  bacilli.  Both  the  large  and  small  semi-circular  organisms  grow,  as  is  exemplified  in 
the  specimens,  into  cork-screw-shaped  spirals,  the  former  into  spirals  of  much  larger  curve 
than  the  latter. 

In  cultivations  in  broth  Koch  found  the  cholera  organism  in  forms  which  made  him. 
doubtful  whether  it  is  not  rather  a  spirillium  (see  below),  or  at  any  rate  an  intermediate  form, 
between  bacillus  and  spirillium.  These  forms  (see  his  pamphlet,  p.  q..  Fig.  Aa)  are,  however,, 
quite  reconcilable  with  the  acceptance  of  the  "comma  bacillus*'  being  a  minute  form  of  vibrio.. 
In  cultivations  in  fluids  (broth,  liqiiefled  gelatine,  etc.)  the  commas  grow  through  the  S-shaped. 
form  into  vibrios  of  several  wave  lengths,  similar  to  a  spirillium,  but  this  is  not,  therefore,  to  • 
be  considered  a  true  spirillium,  since  the  typical  organism,  as  shown  in  cholera  material  and 
in  cultivations,  is  a  single  curved  element,  or  a  couple  of  them  arranged  like  an  S. 

Also,  in  mucous  flakes  kept  three  days,  of  an  acute  typical  case,  the  comma  bacilli  were  > 
found  growing  into  S-shaped  and  spirillar  forms. 

In  this  instance,  although  putrefaction  was  going  on,  there  were  mucous  flakes  containing 
enormous  niimbers  of  commas,  S-shaped,  and  many-waved  vibrios,  all  of  the  same  thickness, 
but  of  slightly  greater  thickness  than  the  commas  in  the  fresh  flakes.  They  are  easily  dis- 
tinguishable from  the  spirilla  tenua  one  meets  in  putrid  stools,  for  these  latter  are  very  much 
finer,  and  stain  dift'erently  in  aniline  dyes.  So  much  for  Koch's  generalization  that  the  comma, 
bacilli  are  inhibited  in  their  growth  and  even  destroyed  bj^  piitrefaction. 

This  cholera  bacillus,  or,  at  any  rate,  one  that  in  morphological  respects  appears  identical' 
with  it,  occurs  also  in  the  stools  of  cases  of  diarrhea. 

In  an  ej)idemic  of  diarrhoea  that  occurred  in  the  autumn  of  1883  in  Cornwall,  the  stools  of 
patients  contained,  besides  various  species  of  micrococci,  of  bacillus  subtilis,  and  sj^irillium 
tenue,  also  curved  organisms,  which  it  is  impossible  to  distinguish  from  the  comma  bacillus  of 
cholera  stools  ;  in  size  they  are  the  same,  iu  being  curved  they  are  the  same,  and  in  some  the 
ends  being  slightly  pointed  or  blunt  they  are  the  same.  They  occurred  not  less  numerously 
than  they  are  sometimes  found  in  cholera  stools.  In  several  cases  of  dysentery,  besides  the 
ordinary  putrefactive  organisms  and  spirilla  tenua,  comma  bacilli  were  found. 

In  cases  of  enteric  catarrh  comina  bacilla  could  be  detected.  In  a  case  of  chronic  jDhthisis, 
of  whom  a  post-mortem  examination  was  made,  the  mucus  of  the  small  intestine,  although 
free  of  any  tubercle  bacilli,  contained,  besides  other  putrefactive  organisms,  also  comma. 
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bacilli,  and  in  this  case  they  were  so  distinct  that  there  was  no  difficulty  in  identifying  them^ 
and  they  were  as  numerous  as  in  many  cholera  stools  that  we  have  examined.  In  the  stool  of  a 
case  of  diarrhea  in  a  child,  suffering  from  chronic  peritonitis  (J'ebruary,  1882),  there  are  present 
in  specimens  stained  with  Spiller's  purple  numbers  of  comma  bacilli,  which  it  is  impossible  to 
distinguish  from  choleraic  comma  bacilli ;  in  size,  shape,  and  general  aspect  they  appear  iden- 
tical. On  the  whole,  then,  we  maintain,  contrary  to  Koch's  emphatic  statement,  that  comma 
bacilli  occur  also  in  other  cases  of  intestinal  disease  than  cholera. 

And  from  this  it  must  be  clear  that  the  statement  of  Koch  that  the  commabacillus  is 
pathognomonic  for  cholera,  and  therefore  is  a  valuable  guide  in  deciding  whether  a  doubtful 
case  is  or  is  not  a  case  of  cholera,  is  not  borne  out  by  our  observations.  A  point  on  which 
Koch  and  his  pupils  lay  great  stress  is  this:  they  admit  now,  since  Koch's  return  to  Berlin, 
that  comma-shaped  bacilli  do  occur  in  other  conditions  than  cholera  (Finkler  and  Prior  found 
them  in  stools  of  cholera  nostras,  Lewis  found  them  in  fluid  of  the  mouth  of  healthy  persons, 
see  below),  but  they  say  the  commabacillus  of  cholera  stools  is  different  in  size  from  those 
occurring  in  other  conditions,  and,  what  is  much  more  important,  by  artificial  cultivation  it  can 
be  shown  that  the  choleraic  commabacilli  behave  altogether  differently  from  other  commaba- 
cilli.  As  regards  this  second  point,  we  shall  return  to  this  when  speaking  of  the  behavior  of 
the  commabacilli  in  artificial  cultivations;  here  we  wish  to  state  that  the  commabacilli 
occurring  in  our  cases  of  intestinal  catarrh  above  mentioned  are  no  doubt  slightly  thicker 
than  most  of  the  choleraic  commabacilli  in  rice-water  stools,  but — and  this  can  not  be  too 
strongly  insisted  on — a  careful  comparison  of  the  choleraic  commabacilli  in  different  rice- 
water  stools  show  undoubtedly  diffei'ences  in  thickness,  besides  conspicuoiis  differences  in 
length.  And,  more  than  that,  cases  were  examined  in  Calcutta  (typical  and  rapidly  fatal 
cases)  in  which  in  one  and  the  same  specimen  of  the  same  rice-water  stool  the  differences 
between  the  commas  were  most  distinct,  some  being  at  least  three  or  four  times  the  thickness 
of  others.  Such  differences  in  thickness,  and  still  more  in  length,  between  commas  are 
equally  striking  in  the  mucus  flakes  taken  from  the  ileum  of  typical  cases  of  cholera,  as  will 
be  mentioned  presently. 

That  the  commabacilli  should  in  some  cases  of  cholera,  particularly  those  with  typical 
Tice-water  stools,  with  or  without  many  mucus  flakes,  be  very  abundant  may  simply  mean 
-that  here  the  commabacillus  finds  the  most  suitable  conditions  for  growth,  more  suitable  than 
.any  other  bacillus,  although,  as  a  matter  of  fact,  we  have  not  found  that,  except  in  a  few 
■cases,  it  always  predominates  over  other  bacilli,  particularly  very  short,  thin,  straight  bacilli, 
to  be  mentioned  below.  The  statement  of  Koch  that  in  acute  typical  cases  the  commabacilli 
;are  found  chiefly  and  almost  exclusively  in  the  mucus  flakes  of  the  lower  part  of  the  ileum — 
a,  statement  borne  out  by  our  observations — does  not  harmonize,  it  appears,  with  the  assump- 
tion that  the  commabacilli  are  the  cause  of  the  disease,  since  in  several  acute  typical  cases 
there  is  no  difference  as  regards  the  aspect  of  the  intestine,  the  amount  of  fluid  and  flakes 
contained  in  the  cavity  of  the  intestine,  and  the  anatomical  changes  of  the  membrane  between 
the  lower  and  upper  portions  of  the  ileum  as  well  as  jejunum. 

Note  2. — In  order  to  explain  the  causation  of  the  disease  by  the  commabacillus,  Koch 
-assumes  that,  it  being  absent  from  the  blood  and  present  only  in  the  small  intestine,  a  chem- 
ical ferment,  which  is  the  actual  poison,  is  secreted  by  it,  and  on  the  amount  of  this  the 
•severity  and  rapidity  of  the  illness  depend;  in  the  typical  acute  cases  a  large  amount  of  this 
-chemical  ferment  is  being  produced,  absorbed  by  the  system,  and  therefore  death  rapidly 
•  ensues.  And  this,  Koch  states,  is  in  accordance  with  the  observation  made  by  him,  that  in 
ithese  instances  the  commabacilli  are  so  numerously  found  in  the  mucous  membrane  itself, 
-particularly  in  the  lower  part  of  the  ileum,  that  this  appears  almost  like  a  pure  cultivation  of 
'the  bacilli.  If  this  were  really  the  case,  viz,  if  it  could  be  shown  that  in  acute  typical  cases 
of  cholera  not  only  the  flakes  composed  of  the  detached  epithelium  and  mucus,  found  in  the 
cavity  of  the  intestine  and  on  the  surface  of  the  mucous  membrane,  but  also,  as  Koch  states, 
the  superficial  layers  of  the  mucous  membrane  of  the  congested  ileum  are  loaded  with  com- 
imabacilli  and  nothing  else,  this  would  be  a  remarkable  fact,  and  there  would  be  strong 
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grounds  for  "believing  that  the  commahacilli  must  in  some  way  or  another  be  related  to  the 
morbid  process,  although  it  would  not  necessarily  follow  that  these  bacilli  must,  as  a  conditio 
'   sine  qua  nan,  be  the  actual  cause  of  the  disorder. 

Now,  our  observations  are  in  direct  opposition  to  these  statements  of  Koch.  It  is  difficult 
to  explain  how  such  a  statement  could  have  been  made.  Several  cases  of  acute  typical  cholera 
were  subjects  of  post  mortem  examinations.  Death  had  followed  in  some  within  from  10  to 
28,  in  others  from  8  to  12,  hours.  The  post  mortem,  was  made  in  some  within  one,  in  others 
within  half  or  a  quarter  of  an,  hour.  The  ileum,  and,  as  a  matter  of  fact,  the  whole  of  the 
small  intestine,  was  either  slightly  and  uniformly  injected  and  its  mucous  membrane  slightly 
tumefied,  the  cavity  both  of  the  jejunum  and  ileum  Ijeing  filled  with  clear  watery  fluid,  in 
which  were  suspended  large  numbers  of  the  typical  flakes.  There  was  no  difference  noticeable 
in  this  respect  between  the  lower  part  of  the  ileuin  and  the  rest  of  the  small  intestine.  In  a 
few  cases  in  the  lower  portion  of  the  ileum  the  solitary  follicles  and  Peyer's  glands  were  dis- 
tinct, and  presented  either  a  slight  redness  or  only  redness  at  the  margin.  Koch's  statement, 
that  in  acute  typical  cases  of  cholera  the  Peyer's  glands  and  solitary  glands  of  the  ileum  are: 
enlarged,  and  on  naked-eye  inspection  already  visible  by  a  slight  injection  of  their  marginal 
portion,  is  not  confirmed  by  our  observatioijs,  since  several  acute  typical  cases  came  u^nder  our 
observation  in  which  such  a  condition  was  not  noticeable — that  is  to  say,  cases  coming  imder' 
the  category  of  the  pure  typical  cases  of  Koch,  in  which  the  mucous  membrane  ought  to  be: 
almost  "a  pure  culture  of  comma  bacilli." 

The  microscopic  examination  (carried  out  precisely  after  the  same  methods  as  used  by  Koch,, 
i.  e.,  spreading  out  of  a  layer  of  mucus,  drying  it,  and  then  staining  with  gentian  violet,, 
Spiller's  purple,  or  methyl  blue)  revealed  in  some  cases  in  the  flakes  taken  from  the  super- 
ficia  llayer  of  the  membrane  a  goodly  number  of  small  bacilli  and  also  a  considerable  number 
of  comma  bacilli,  besides,  of  course,  amorphous  mucus  and  lymph  corpuscles  and  the  detached 
clyindrical  and  epithelial  cells — some  perfect,  others  degenerating  and  breaking  down — as  well 
as  cells  of  the  basement  membrane.  In  other  cases  there  were  almost  no  putrefactive  organ- 
isms present ;  only  in  one  or  the  other  field  of  the  microscope  could  a  fine,  short,  straight, 
bacillus  be  detected,  and  in  addition  a  few  comma  bacilli :  and  in  still  other  cases,  besides  the 
mucus,  the  perfect  or  degenerating  epithelial  cells,  we  could  detect  also,  but  at  great  intervals,. 
1,  2,  or  3  comma  bacilli  and  a  similar  or  greater  number  of  fine,  short,  straight  bacilli.  But 
in  2  cases  more  favorable  for  examination,  death  occurring  after  12  and  18  hours,  respectively, 
since  the  first  symptoms,  and  post  mortem  examination  being  made  within  half  an  hour  to  an 
hour,  there  were  found  in  the  flakes  lifted  off  with  a  scalpel  from  the  superficial  layer  of  the 
mucous  membrane  remarkably  few  comma 'bacilli ;  many  fields  of  the  microscope  contained 
none,  others  1  or  2,  but  there  were  present,  though  in  small  numbers,  the  fine,  short,  straight 
bacilli.  It  must  be  stated  that  this  does  not  refer  to  a  very  minute  particle  of  a  flake  spread 
out  on  the  cover-glass  in  a  thin  film,  but  this  and  the  previous  statements  refer  to  preparations 
in  which  a  considerable  mass  of  the  flakes  had  been  spread  on  the  cover-glass. 

A  point  which  appears  to  us  of  primary  importance  is  this,  that  in  some  typical  rapidly 
fatal  cases  when  the  examination  was  made  soon  after  death  the  comma  bacilli  were  very 
scarce  in  the  mucous  flakes,  while  when  the  post-mortem  examination  was  delayed,  or  when  the 
patient  remained  in  articulo  mortis  for  many  hours,  the  number  of  the  comma  bacilli  was  much 
greater  in  the  mucous  flakes.  Thus  we  flnd,  for  instance,  as  stated  in  the  table  on  a  following- 
page,  that  the  comma  bacilli  were  very  scarce  in  cases  14  and  16  and  23,  post-mortem  made 
after  half,  three-quarters,  and  H  hours,  respectively;  abundant  in  case  2,  post-mortem  after 
4  hours,  and  when  they  were  abundant  in  the  lower  part  of  the  ileum  in  early  post-mortem, 
also  other  bacteria  were  very  abundant. 

In  the  following  is  given  a  tabular  statement  of  the  occurrence  of  bacteria  in  the  mucous 
flakes  taken  from  the  lower  part  of  the  ileum  of  typical  rapidly  fatal  cases,  the  ileum  was 
slightly  reddened  and  filled  with  clear  fluid,  in  which  were  numerous  typical  flakes.  The 
numbers  attached  to  the  cases  indicate  the  number  in  the  total  series  of  cholera  cases  examined. 
in  Bombay  and  Calcutta: 
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(1)  Case  2. — Death  after  40  hours.  Post-mortem  made  after  4  hours.  Comma  bacilli 
abundant,  small  and  large  straight  bacilli. 

(2)  Case  11. — Death  after  18  hours.  Post-mortem  after  half  an  hour.  Comma  bacilli 
tolerably  numerous;  they  vary  in  length,  and  particularly  in  thickness.  Large,  straight  bacilli 
exceedingly  numerous;  minute  straight  bacilli. 

(3)  Case  14.— Death  after  12  hours.  Post-mortem  after  half  an  hour.  Comma  bacilli  very 
scarce.    Few  other  bacteria. 

(4)  Case  16. — Death  after  18  hours.  Post-mortem  after  three-quarters  of  an  hour.  Very 
few  comma  bacilli.  Exceedingly  numerous,  small,  straight  bacilli,  singly  and  in  clumps. 
Other  kinds  of  bacteria. 

(5)  Case  23. — Death  after  20  hours.  Post-mortem  after  1^  hours.  Various  species  of 
bacteria;  micrococcus,  bacterium  termo.    Minute  straight  bacilli  in  clumps. 

(6)  Case  32.— Death  after  27  hours.  Post-mortem  after  2  hours.  All  kinds  of  straight 
bacilli  in  great  numbers.  The  small  straight  bacilli  numerous.  Comma  bacilli  tolerably 
numerous;  they  are  of  different  lengths  and  thickness. 

(7)  Case  35. — Death  after  13  hours.  Post-mortem  after  quarter  of  an  hour.  Comma 
bacilli  tolerably  numerous.    The  small  straight  bacilli  exceedingly  numerous. 

(8)  Case  48. — Death  after  14  hours.  Post-mortem  after  half  an  hour.  Great  abundaifce 
of  comma  bacilli  and  also  numerous  minute  straight  bacilli. 

(9)  Case  51. — Death  after  9^  hours.  Post-mortem  after  1  hour.  Various  kinds  of  bacilli. 
The  minute  straight  bacilli  in  extraordinary  numbers.  Comma  bacilli  of  three  different  kinds, 
distinct  by  their  various  thicknesses,  some  exceedingly  minute,  others  five  and  six  times  as  big, 
and  a  third  variety  corresponding  in  length  and  thickness  to  the  typical  comma  bacilli  of  other 
oases.  The  first  varietj^  in  very  large  numbers,  forming  continuous  masses.  Numerous  small 
;semicircular  commas,  corresponding  in  size  to  the  small  variety  of  the  above  commas. 

All  these  organisms  were  as  numeroiis  in  the  free  flakes  as  well  as  in  those  still  on  the 
mucous  membrane. 

Other  cases,  although  typical  and  rapidly  fatal,  but  in  which  the  ileum  did  not  contain 
the  clear  watery  fluid  with  mucous  flakes,  are  not  included  here. 

This  case  51  is  in  many  respects  a  very  remarkable  one,  (a)  on  account  of  the  uniform 
appearance  of  the  whole  ileum;  (6)  on  accoxint  of  the  large  number  of  typical  mucous  flakes 
■•suspended  in  the  clear  fluid  which  filled  the  cavity  of  the  ileum ;  (c)  on  account  of  the  comma 
bacilli  being  present  in,  at  least,  three  distinct  varieties  ;  it  is  impossible  to  assume  that  the 
comma  bacilli  figured  in  Fig.  12  at  a  should  be  the  same  as  those  at  b  or  those  at  d;  (d)  on 
account  of  the  great  number  of  semicircular  and  also  circular  minute  commas  ;  (e)  on  account 
of  the  total  absence  of  any  bacteria  from  the  mucous  membrane  itself,  the  epithelium  of  the 
surface  being  detached  en  masse;  (/)  on  account  of  the  enormous  number  of  small  commas 
and  small  straight  bacilli,  as  also  other  kinds  of  bacteria  already  one  hour  after  death,  the 
illness  having  lasted  only  9^  hours. 

Fine  sections  made  of  the  mucous  membrane  of  the  above  typical  acute  cases  of  cholera, 
after  hardening  the  intestines  in  alcohol  or  Muller's  fluid,  particularly  the  first  (also  used  bj^ 
Koch),  and  stained  in  various  aniline  dyes  (gentian  violet,  in  several  modifications,  Spiller's 
purple,  methyl  blue,  magenta,  after  Ehrlich's,  Weigert's,  Koch's,  and  other  methods),  revealed 
the  toted  absence  of  comma  bacilli  from  the  mucous  membrane  itself,  from  the  tissue  of  the 
villi,  from  the  Lieberkuhn's  follicles,  and  from  the  lymjAatic  tissue  of  the  Peyer's  and  solitary 
glands ;  the  epithelium  of  the  surface  of  the  villi  having  become  detached  during  life  has  not 
generally  kept  its  place  in  the  hardened  intestine,  but  in  many  places  the  epithelium  of  the 
surface,  as  well  as  that  of  the  Lieberkuhn's  follicles,  although  loosened  and  slightly  raised 
from  the  mucous  membrane,  had  nevertheless  kept  its  position  and  was  fixed  during  the  hard- 
ening; and  in  these  places  the  comma  bacilli  or  any  other  organisms  are  conspicuous  by  their 
absence;  they  are  nowhere  to  be  found;  they  are  simply  absent. 

A  case  very  remax'kable  in  this  respect  is  the  following  :  A  woman  servant  died  in  the 
medical  college,  Calcutta,  of  typical  cholera,  the  illness  having  lasted  only  nine  hours  and  a 
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■half;  she  was  taken  ill  at  10  a.  m.  on  19th  November,  and  she  was  dead  at  7.30  p.  m.  the  same 
day.    Post-mortem  was  made  an  hour  later.    Bodj^  was  extremely  Avell  nourished,  the  whole 
of  the  small  intestine  was  slightly  injected  and  filled  with  clear  waterj^  fluid,  in  which  were 
suspended  a  large  number  of  typical  mucous  flakes.     In  those  of  the  lower  part  of  the 
ileum  on  miscropic  examination  were  found  very  large  numbers  of  exceedingly  minute  comma 
bacilli,  smaller  than  the  typical  ones  of  other  cases,  but  there  were  present  also  many  comma 
bacilli,  somewhat  larger  and  of  the  size  of  the  typical  ones,  and  further  a  great  many  comma 
bacilli  conspicuous  by  their  thickness  and  length,  as  much  as  six  times  as  big  as  the  first  vari- 
ety ;  there  were  present  in  large  and  small  masses  everywhere  the  small  straight  bacilli  ; 
finally,  there  Avere  numerous  micrococci  in  chains  and  dumb-bells,  and  thick  straight  bacilli 
singly  and  in  chains.    In  fact,  the  mucous  flakes  seemed  to  be  one  mass  of  bacteria.  Sections 
through  the. hardened  mucoiis  membrane  shoAved  that  the  epithelium  of  the  surface  was  gone 
as  a  whole,  but  nowhere  in  the  tissue  (including  the  Peyer's  glands)  could  there  be  detected  a 
trace  of  comma  bacilli.    If  what  Koch  describes  on  page  G  of  his  pamphlet— viz,  the  f»res- 
-ence  of  large  numbers  of  comma  bacilli  between  the  epithelium  of  the  Lieberkuhn's  follicles 
and  the  membrana  propria,  and  extending  into  the  cavity  of  the  follicles  and  into  the  sur- 
rounding lymphatic  tissue  of  a  Peyer's  gland — were  a  typical  representation  of  Avhat  is  the 
'Case  in  an  acute  and  typical  case  of  cholera,  then  Ave  might  reasonably  expect  to  occur  again 
in  typical  cases.    But  this  is  absolutely  not  the  case.    Our  preparations  Avere  made  after  the 
same  method  as  Koch's,  they  Avere  well  prej)ared  and  Avell  stained,  and  if  comma  bacilli  had 
been  present  Ave  should  not  have  failed  to  bring  them  out.  for  in  preparations  of  some  cases 
other  micro-organisms,  such  as  inicrococcos,  bacillus  subtilis  present  on  the  surface  and  in  the 
superficial  epithelium  layer  are  brought  out  very  conspicuously.     In  two  cases  only  Avere 
there  present  in  sections  through  the  Peyer's  glands  near  the  ileo-csecal  valve  comma  bacilli 
in  some  places  around  Lieberkuhn's  crypts,  and  also  scattered  here  and  there  amongst  the 
superficial  parts  of  the  lymph  follicles.    But  besides  the  comma  bacilli,  and  in  great  majority, 
were  straight  bacilli,  which  Avith  the  comma  bacilli  could  be  traced  from  the  broken  surface 
into  the  depth  of  the  mucosa.    As  one  of  these  is  a  good  case,  in  which  comma  bacilli  were 
found  in  the  mucosa,  but  with  a  majority  of  straight  bacilli,  we  will  give  for  better  estima- 
tion the  history  of  this  case.    The  patient,  aetas.  30,  was  attacked  Avith  vomiting  and  jDurging 
at  4.30  p.  m.  on  the  6th  of  October  ;  he  Avas  admitted  into  the  J.  J.  Hosijital.  Bombay,  at  7.30 
p.  m.  on  October  7.    When  admitted  he  was  deeply  collapsed,  pulse  imperceptible,  features 
sunken,  extremities  cold,  no  urine.    He  died  at  G  a.  m.  on  October  S.    Post-mortem  at  8.30  a. 
m.    The  patient  was  evidently  moribund  from  7.30  p.  m.  of  October  7  till  6  a.  m.  of  October 
8,     e.,  for  nearly  12  hours  ;  in  addition  to  this  the  post-mortem  Avas  made  tAvo  hours  and  a 
half  after  death  ;  the  temperature  of  the  air  Avas  above  75  Fahrenheit.    No  Avonder  that  under 
all  these  circumstances  the  tissue  of  the  bowels  should  become  invaded  by  micro-organisms. 
In  another  case  of  acute  typical  cholera,  Avhere  the  post  mortem  had  been  made  14  minutes 
after  death,  but  Avhere  the  patient  had  been  moribund  from  9  a.  m.  till  3  p.  m.,  sections 
through  the  hardened  Peyer's  glands  and  mucosa  of  the  ileum  shoAved  the  epithelium  of  the 
surface,  as  Avell  as  that  lining  Liebei'kuhn's  follicles,  bodily  loosened  and  raised  from  the  mucosa, 
but  fixed  in  position  during  hardening.    While  there  was  total  absence  of  comma  bacilli 
here  or  anywhere  else  in  the  mucous  membrane  and  lymph  follicles,  there  were  nevertheless  in 
some  places  on  the  surface  mimite  groups  of  putrefactive  bacillus  subtilis,  and  from  here 
they  entered  into  the  spaces  resulting  from  the  detachment  of  the  epithelium  of  the  Lieber- 
kuhn's follicles  from  the  membrana  propria.    And  even  capillary  blood  vessels  of  the  lymph 
follicles  near  the  denuded  surface  were  found  crowded  Avith  putrefactive  bacilli  and  micrococci. 
In  a  third  typical  case,  death  after  10  hours,  post-mortem  after  half  an  hour,  there  Avere  pres- 
ent numbers  of  straight  putrefactiA^e  bacilli  in  the  tissues  of  the  villi  and  around  the  bottom 
of  the  Lieberkuhn's  follicles,  but  only  here  and  there  could  a  comma  bacillus  be  found  close 
to  the  epithelium  of  the  surface. 

The  preparation,  then,  described  by  Koch  on  page  6  and  figured  on  page  7  of  his  paper,  is 
an  exceptional  one,  and  is  not  typical  of  cholera.    As  many  typical  cases  as  were  examined 
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by  us,  as  often  did  we  miss  such  a  condition.  It  follows  from  this  that  the  statement  of  Koch 
that  in  acute  cases  the  mucous  membrane  of  the  ilium  contains  so  great  a  number  of  comma 
bacilli  as  to  represent  almost  a  pure  cultivation  of  comma  bacilli  is  in  direct  opposition  to  the 
facts  observed. 

And  if  this  statement  of  Koch  is  not  in  conformity  with  the  facts,  his  inference  that  the 
large  number  of  these  comma  bacilli  produce  a  large  quantity  of  the  chemical  ferment,  and 
therefore  an  acute  illness  is  in  no  way  justified,  and  his  whole  edifice  as  to  the  relation  of  the 
comma  bacillus  to  the  disease  having  thus  lost  its  chief  support  (viz,  vast  numbers  of  comma 
bacilli  supposed  to  be  present  in  the  mucous  membrane  in  acute  cases)  falls  to  the  ground. 

As  must  be  evident  to  every  one  who  has  carefully  read  Koch's  description  and  arguments, 
the  constant  presence  of  crowds  of  the  comma  bacilli  in  the  mucous  membrane  in  the  lower 
part  of  the  ilium  in  acute  typical  cases  of  cholera  forms,  as  it  were,  the  foundation  for  his 
whole  theory  of  the  relationship  of  these  bacilli  to  the  disease;  and,  therefore,  if  even  in  one 
single  instance  only  of  acute  typical  cholera  (and  with  so  much  greater  force  in  several  cases) 
it  can  be  shown  that  the  comma  bacilli  are  absent  from  the  mucosa  of  the  lower  part  of  the 
ilium ;  then  the  theory  that  these  bacilli  are  essential  in  producing  the  illness  must  be  aban- 
doned. 

Some  of  the  ardent  supporters  of  Koch's  theory,  after  it  has  been  shown  that  the  mucous 
membrane  of  the  ilium  or  of  any  other  part  in  the  acute  cases  of  cholera,  provided  the  exami- 
nation be  made  immediately  or  very  soon  after  death,  is  absolutely  free  of  comma  bacilli, 
raight  and  probably  will  nevertheless  cling  to  the  comma  bacilli  as  the  cause  of  cholera, 
saying:  But  the  comma  bacilli  are  present  in  the  cavity  of  tlxe  intestine,  and  although  absent 
from  the  mucosa  itself  might  nevertheless  be  the  producers  of  the  chemical  ferment,  seeing 
that  they  are  present  in  such  large  numbers.  As  answer  to  this  it  may  be  repeated,  (1)  that 
there  are  acute  cases  in  which  the  comma  bacilli  are  very  scarce  indeed,  even  after  the  disease 
has  well  set  in;  that  they  should  have  been  present  in  sufficiently  large  numbers  in  the  lower 
part  of  the  ilium  before  the  symptoms  appeared  in  order  to  produce  the  large  amount  of 
chemical  ferment  which  is  to  be  absorbed — for  this  is  what  is  meant  by  absorption  of  the 
chemical  ferment,  for  no  absorption  can  go  on  in  an  intestine  during  the  attack  itself,  when  the 
wall  of  the  stomach  and  intestine  discharge  such  enormous  quantities  of  fluid  as  fast  as  they 
can — must  be  evident  to  every  one  to  be  an  absurdity;  an  assumption  of  this  kind  would 
imply  that  the  comma  bacilli  are  present  in  the  foecal  matter  in  the  lower  part  of  the 
ilium  before  the  setting  in  of  the  disease,  and  consequently  they  would  have  to  remain  here 
long  enough  to  i^roduce  the  virus;  but  for  such  an  assumption  there  is  not  a  tittle  of  evidence, 
and  all  our  knowledge  of  the  physiology  of  the  intestine  is  against  it;  (2)  that  the  whole  of 
the  small  intestine  presents  in  some  acute  typical  cases  the  same  apj)earances,  viz,  slight  con- 
gestion, the  cavity  filled  with  clear  fluid,  in  which  are  suspended  the  typical  mucous  flakes," 
and  the  great  scarcity  indeed  of  comma  bacilli  in  the  flakes  taken  from  the  jejunum  and 
upper  part  of  the  ilium;  and  (3)  that  the  comma  bacilli  are  present  only  in  dead  tissues,  for 
the  mucous  flakes  ai'e  in  all  respects  dead  tissue,  and  they  are  found  more  numerously  the  lower 
down  we  go  in  the  cavity  of  the  ilium;  these  two  facts  point  clearly  to  the  comma  bacilli 
being  putrefactive  organisms.  As  mentioned  on  a  previous  page,  the  flakes  typical  of  the 
rice-water  like  contents  of  the  intestinal  canal  consist  chiefly  of  i^erfect  or  degenerating 
epithelial  cells  and  mucus,  and,  as  has  also  been  stated,  there  are  present  in  them  sometimes 
many  comma  bacilli,  and  also  other  bacilli. 

Out  of  several  typical  acute  cases  there  were  two  in  which,  with  the  flakes  taken  within 
half  an  hour  after  death  from  the  superficial  layer  of  the  mucous  membrane  of  the  ilium,  pure 
cultivations  of  comma  bacilli  were  established  by  one  of  us  on  bits  of  linen  (after  Koch)  kept 
moist  under  a  bell  glass,  as  well  as  in  test  tubes  containing  sterilized  nourishing  material.  Just 
as  Koch  has  found  it,  after  from  24  to  48  hours'  exposure  to  the  ordinary  temperature  (in  Bom- 
bay this  was  about  80°  F.),  the  mucous  fiakes  placed  on  the  linen  were  crowded  with  comma 
bacilli  and  the  preparations  obtained  were  identical  with  those  figured  by  Koch  in  his  memoir 
in  Fig.  3,  except  that  in  our  specimens  the  semi-crcular  forms  delineated  by  Koch  were  absent ; 


CHOLERA  m  EUROPE  AND  INDIA. 


489 


after  48  hours  various  putrefactive  bacteria,  micrococci,  and  bacteria  made  their  appearance 
and  crowded  the  comma  bacilli  out.  In  several  other  typical  acute  cases  this  mode  of  cultiva- 
tion (?'.  e.,  on  damp  linen)  yielded  no  result  since  from  the  outset  numbers  of  jjutref active 
organisms  were  present.  But  also  in  one  of  the  above  two  cases,  amongst  a  number  of  cult- 
ures thus  established,  only  one  was  successful  for  comma  bacilli,  and  from  this  it  appears  a 
little  too  sanguine  on  the  part  of  Koch  to  recommend  (see  his  Memoir,  page  G2)  that  in  a  case 
of  doubtful  nature,  viz,  whether  cholera  Asiatica  or  cholera  nostras,  all  one  has  to  do  to  decide 
it  one  way  or  another  is  to  make  microscopic  specimen  of  a  jjiece  of  linen  soiled  with  the  flakes 
of  the  evacuation  or  a  culture  on  linen  and  to  see  whether  there  are  present  comma  bacilli. 
This  method,  if  successful,  requires  a  good  deal  of  luck  ;  as  a  rule,  in  the  majority  of  in- 
stances, comma  bacillia  will  be  found  absent,  since  in  such  specimens,  even  when  taken  from 
typical  cholera  cases,  the  commas  have  not  developed,  owing  to  crowds  of  bacteria  of  other 
kinds,  for,  as  mentioned  before,  in  the  majoi'ity  of  instances  the  flakes  of  the  rice-water  stools 
contain  (from  the  outset)  already  various  kinds  of  other  bacteria  in  great  numbers. 

As  has  been  indicated  above,  the  comma  bacilli  seem  to  thrive  best  under  conditions  such 
as  obtain  in  the  lower  part  of  the  ilium,  i.  e.,  mucous  flakes  suspended  in  a  clear  albuminous 
fluid,  and  for  this  reason  it  seems  probable  that,  these  conditions  being  absent  in  the  mode  of 
cultivation  on  linen,  the  other  common  bacteria  (micrococcus,  bacterium,  and  various  other 
common  bacilli)  find  precedence. 

The  artificial  cultivations  in  sterilized  nourishing  material'  have  been  achieved  in  several 
acute  typical  cases  ;  in  one,  the  comma  bacilli  that  were  present  after  36  to  48  hours  in  large 
numbers  on  damp  linen  yielded  the  material  for  establishing  cultures  in  test  tubes  ;  and  also 
the  flakes  taken  from  the  surface  of  the  mucous  membrane  direct  (within  half  an  hour  after 
death)  introduced  into  test  tubes  yielded  out  of  a  large  number  of  tubes  several  that  proved 
to  be  pure  cultures  of  the  comma  bacilli.  In  another  case  pure  cultivations  in  test  tubes  were 
obtained  in  one  out  of  a  large  number  of  tiibes  inoculated  directly  with  a  particle  of  the  mu- 
cous membrane. 

From  these  cu^ltures  a  large  number  of  second,  third,  fourth,  fifth,  and  so  on  successive 
cultures  were  established,  and  the  character  of  the  comma  bacilli  when  growing  under  various 
conditions  could  be  accurately  studied. 

Now,  it  might  be  asked,  does  not  this  prove  that  the  comma  bacilli  in  pure  cases  of  cholera 
are  the  typical  inhabitants  of  the  cavity  of  the  intestine,  whereas  the  presence  of  other  putre- 
factive organisms  is  an  accessory  ?  The  answer  to  this  is  :  No  ;  not  at  all.  What  it  jn'oves  is 
this,  that  it  is  possible  to  obtain  pure  cultivations  of  the  comma  bacillus  from  the  mucous 
membrane  of  the  intestine ;  this  necessitates  the  supijosition  that  the  particle  used  for  inocula- 
tion was  free  of  any  but  comma  bacilli.  But  a  number  of  culture  tubes  were  obtained  from 
the  self -same  intestine,  in  which  there  was  a  pure  culture  of  a  fine,  short,  straight  bacillus. 
In  these  tubes,  evidentlj^,  the  particle  used  for  inoculation  contained  the  short,  straight 
bacillus,  respectively,  but  not  the  comma  bacillus.  With  patience,  and  the  methods  used  for 
the  isolation  of  the  different  species  of  organisms  cohabiting  in  fluids  or  solids,  there  is  not 
very  great  difficulty  in  isolating  any  species  of  bacteria,  be  they  micrococci,  bacteria,  bacilli, 
or  anything  else.  (See  Klein,  "Micro-organisms  and  Disease."')  And,  as  a  matter  of  fact, 
pure  cultivations  have  been  in  this  way  obtained  of  the  bacterium  termo,  of  the  bacillus  sub- 
tilis,  and  particularly  of  the  fine,  short,  straight  bacilli  mentioned  repeatedly  as  occurring  in 
the  rice-water  stools.  This  was  achieved  after  the  method  of  Koch,  viz,  by  diluting  a  jjarticle 
of  the  mucous  flake  in  a  large  quantity  of  nourishing  material  which  at  ordinary  temperature 
is  solid,  but  which  can  be  liquefied  by  warmth.  In  this  case  agar-agar  mixture  (see  below) 
was  used,  and  after  the  particle  of  a  mucous  flake  was  diluted  with  one  or  two  cubic  centi- 
meters of  the  sterilized  and  liquefied  agar-agar  mixture,  this  latter  is  poured  out  in  a  thin 
layer,  in  flat  glass  dishes,  and  allowed  to  solidify.  The  dishes  are  covered  up  with  glass  plates- 
and  kept  in  moist  cells.  After  from  24  to  48  hours,  or  later,  at  a  temperature  of  75  to  85°  F., 
various  minute  isolated  specks  are  noticed  in  the  glass  dishes ;  each  of  these  specks  is  a  colony 
of  generally  one  species  of  organisms  ;  the  different  specks,  if  different  organisms,  show  pecu- 
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liarities  by  which  they  can  be  distinguished  already  with  the  unaided  eye.  In  this  way  the 
comma  bacillus,  the  small  straight  bacillus,  the  bacterium  termo,  and  other  bacilli  present  in 
the  fresh  flakes,  have  been  isolated. 

Now,  how  do  the  comma  bacilli  behave  when  artificially  cultivated  outside  the  body  ? 
Do  they  exhibit  characters  by  which  they  could  be  declared  as  different  and  specific  from 
other  bacteria,  as  is  maintained  by  Koch  (b.  c. )  ?  Besides  the  culture  of  comma  bacilli  of  the 
intestinal  flakes  on  damp  linen,  the  cultivations  have  been  carried  out  in  test  tubes  in  sterilized 
nutritive  material  of  the  same  composition  and  after  the  same  methods  as  mentioned  in  Klein, 
^' Mici'o-organisms  and  Disease,"  chapter  XI : 

Agar- agar  and  Brand's  meat  extract  and  peptone,  alkaline. 

Agar-agar  and  peptone,  alkaline. 

Agar-agar  and  j)ej)tone,  neutral. 

Agar-agar  and  Brand's  meat  extract,  neutral. 

These  materials  were  well  sterilized  and  kept  in  sterilized  test  tubes,  and  plugged  with 
sterilized  cotton  wool.  The  cultivations  were  carried  on  at  ordinary  temperature  (about  80° 
¥.),  which  proves  quite  sufficient  for  producing  good  crops  already  in.  24  to  48  hours.  All 
these  materials  are  solid,  and  not  liquefied  by  any  of  the  bacteria  that  were  cultivated. 

The  first  and  important  result  of  the  cultivations  was  this:  Comma  bacilli,  micrococcus, 
bacterium  termo,  and  lineola,  bacillus  subtillis,  obtained  from  the  alimentary  canal,  behaved 
in  exactly  the  same  way  in  these  materials;  all  yielded  good  crops  in  alkaline  as  well  as  in 
neutral  media,  when  grown  at  ordinary  temperature,  except  that  all  of  them  yielded  more 
copious  crops  in  the  alkaline  than  in  the  neutral  medium,  and  the  comma  bacillus  did  not  in 
this  respect  show  any  difference  from  other  bacteria.  The  best  cultivations  of  comma  bacilli 
obtained  were  those  made  in  neutral  media,  and,  therefore,  the  statement  of  Koch,  that  the 
comma  bacillus  shows  this  specific  character  that  it  requires  an  alkaline  nourishing  medium- 
interpreted  generally  to  mean  that  it  does  not  live  or  grow  well  in  any  but  alkaline  media — is 
not  borne  out  by  these  observations.  Koch  lays  great  stress  on  the  detrimental  influence  of 
acid  on  the  life  and  growth  of  the  comma  bacilli,  and  he  uses  this  as  an  argument  for  his 
theory,  that  in  healthy  stomachs  the  comma  bacilli  are  killed,  and  can  not,  therefore,  pass  in 
a  living  and  active  state  into  the  small  intestine. 

Apart  from  the  facts  (1)  that  the  comma  bacilli  in  Koch's  hands  did  actually  grow  and 
multiply  on  potato  (of  acid  reaction),  and  (2)  that  a  great  many  other  organisms,  such  as  bac- 
terium termo,  various  micrococci  and  bacilli,  both  septic,  zymogenic,  and  pathogenic,  do  not 
thrive  in  acid  media,  there  is  this  important  observation  made  in  oar  cultures,  that  the  comma 
bacilli  did  actually  grow  and  multiply  in  fltiid-nourishing  media  of  a  distinct  acid  reaction. 

The  comma  bacilli  obtained  from  flakes  of  choleraic  ileum  are  not  killed  in  media  of  weak 
acid  reaction,  for  they  live  and,  to  a  certain  though  limited  extent,  are  also'  capable  of  multi- 
plication in  meat  extract,  peptone  solution  of  distinctly  though  weak  acid  reaction. 

As  a  second  special  character  by  which  the  growth  of  comma  bacillus  is  said  to  be  distin- 
guished from  other  bacteria  is  the  peculiarity  in  its  mode  of  growth  in  gelatine.  The  description 
given  by  Koch  of  the  peculiar  appearances  presented  by  the  growth  of  the  choleraic  comma 
bacilli  in  nutritive  gelatine  is  in  all  points  correct.  Koch  states  that  in  gelatine  nourishing 
material  the  growth  of  the  comma  bacillus  -shows  this  peculiarity,  that  when  growing  at  a 
spot  it  gradually  enlarges,  and,  unlike  other  bacilli,  assumes  an  irregular  granulated  or 
serrated  outline.  This  character  can  not  be,  however,  considered  as  in  any  way  peculiar  to 
the  comma  bacillus  only,  since  some  other  bacilli  behave  in  a  similar  manner,  i.  e.,  when  grow- 
ing on  a  spot  or  iDatch,  show  an  irregular  outline,  but,  as  will  be  presently  mentioned,  with 
rounded  outline.  The  comma  bacillus  liquefies  the  gelatine,  so  do  other  hacilli,  puti-efactive 
and  pathogenic  ones  motile  and  non-motile  ones,  e.  g. ,  bacillus  anthracis,  various '  kinds  of 
bacillus  subtilis,  Jequirity  bacilkis,  a  short  straight  bacilkis  of  the  mouth  of  healthy  persons, 
bacterium  termo. 

Koch  states  that  in  gelatine  nourishing  material  contained  in  test  tubes  the  comma  bacillus 
shown  out  at  one  spot  on  the  surface  of  the  material  grows  into  the  dejpth  with  a  characteristic 
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funnel-shaped  drawing  inwards,  liquefying  at  tlie  same  time  the  gelatine  ;  but  in  connection 
with  this,  it  must  be  remembered  that  almost  each  species  of  bacteria  show  certain  peculiarities 
of  growth  by  which  an  expert  can  distinguish  them  already  with  the  imaided  eye.  Besides 
this  the  funnel-shaped  drawing  in  of  the  surface  by  the  growth  is  often  absent,  and  moreover 
is  also  present  in  some  groAvths  of  other  organisms. 

On  agar-agar  meat  extract,  peptone,  the  comma  bacilli,  when  sown  on  tlie  surface  Avith 
the  point  of  a  needle  or  capillary  tube,  grow  into  transjiarent  masses,  with  rotinded  or  knobbed 
outlines  and  sometimes  with  radiating  lines  on  the  surface.  If  the  bacilli  are  deposited  at  a 
point,  this  is  seen  to  increase  into  a  circular  spot,  gradually  enlarging  into  a  round  patch  ;  the 
center  is  thicker  than  the  periphery,  and  hence  a  kind  of  central  opacity  is  produced,  /.  e., 
less  transparency  in  the  center  than  in  the  periphery. 

A  very  interesting  difference  is  noticeable  between  the  comma  bacilli  carried  on  in  neutral 
from  those  in  alkaline  media.  In  the  former  the  bacilli,  after  from  4  to  6  days' growth,  appear 
decidedly  shorter,  half  the  length  of  those  carried  on  in  the  latter,  their  shape  and  curvature 
remaining  distinct  in  both  cases;  some  appear  flat  on  one  side,  convex  on  the  other.  When 
growing  in  fluid  which  does  not  possess  sufficient  concentration,  the  comma  bacilli,  as  was  also 
seen  by  Koch,  after  a  certain  stage  of  multii)lication  is  reached,  undergo  degeneration,  becom- 
ing granular,  and  finally  altogether  die  ;  they  fade  away  and  are  lost  to  sight  and  do  not  take 
to  stains.  The  living  comma  bacilli  in  cultivations  are  motile,  single  S-shaped,  or  even  more 
complex.  3  or  4  remaining  joined  end  to  end,  and  they  always  move,  owing  to  their  peculiar 
shape,  in  a  spiral;  this,  of  course,  is  more  pronounced  in  the  S-shaped  and  complex  ones  than  in 
the  single  examples. 

Old  cultiires,  some  6  or  7  weeks  old,  in  neutral  agar -agar  show  that  the  comma  bacilli  have  a 
tendency  to  elongate,  coiling  and  shriveling  up  at  the  same  time,  so  that  forms  are  met  with 
which  look  like  more  or  less  distorted  spirilla. 

Koch  states  that  the  comma  bacilli  never  form  spores.  The  cultivation  from  flakes  of 
the  intestinal  contents  on  damp  linen,  the  cultivations  of  the  comma  bacilli  in  test  tubes  on 
alkaline  solid  material  (agar-agar  mixture)  proved  after  34  to  48  hours  the  existence  of 
comma  bacilli  which  differ  from  the  typical  ones  in  this  respect,  that  they  are  about  twice 
the  thickness,  some  nearly  flat  on  one  side,  convex  oil  the  other,  and  that  they  contained  in  their 
interior  a  spherical  or  slightly  oval  bright  transparent  droplet,  which  does  not  take  the  stain. 
In  the  short  organisms  there  is  only  one  about  the  center,  in  the  long  examples  there  may  be  3 
or  even  3.  And  this  appearance  corresponds  in  certain  respects  to  wliat  is  known  of  sjDores  of 
■other  bacilli;  in  the  well-known  cases  of  spore  formation  (bacillus  subtilis,  anthracis,  etc.) 
the  bacilli  that  form  spores  are  known  to  swell  up  and  to  become  thicker,  and  to  form  in  the 
interior  bright  oval  or  spherical  glistening  spores  which  do  not  take  the  stain.  And  for  spores 
these  clear  ■  droplets  could  be  easily  mistaken,  but  further  observations  proved  that  this  is 
altogether  a  different  process,  i.  e.,  vacuolation  of  the  bacilli. 

Now  the  objection  might  be  urged,  "but  are  the  comma  bacilli  described  and  cultivated  by 
Koch  identical  with  those  described  and  cailtivated  in  this  investigation  ?"'  It  is  not  likely  that 
such  an  objection  will  be  raised  by  any  one  who  has  carefully  read  tJiis  and  the  descri]Dtion  of 
Koch"s,  and  compared  the  comma  bacilli  as  figures  here  and  in  Koch's  i)amplilet ;  but  seeing 
that  a  great  many  persons  unacquainted  or  only  imperfectly  acquainted  with  investigations  of 
this  kind  have  asked  innumerable  imanswerable  questions,  and  raised  all  kinds  of  objections 
to  any  criticisms  unfavorable  to  Koch's  view,  it  might  be  as  well  to  answer  such  an  objection. 
Well,  first  and  foremost,  the  sources  from  which  Koch  obtained  his  comma  bacilli  were  identi- 
cal with  the  places  from  which  we  derived  our  comma  bacilli,  viz,  acute  typical  cases  of  cholera  ; 
secondly,  the  locality  from  which  Koch  derived  his  comma  bacilli,  was  identical  with  that 
from  Avhich  we  derive  our  comma  bacilli,  viz,  the  mucous  flakes  of  the  loAver  part  of  the 
ileum;  thirdly,  the  morphological  characters  of  Koch's  comma  bacilli  are  j^recisely  the  same 
as  those  of  the  comma  bacilli  described  here;  an  inspection  of  Koch's  illustration  and  ours, 
and  a  comparison  of  Koch's  preparations  with  ours,  leaves  no  doubt  on  this  point ;  and  lastly, 
the  behavior  of  the  comma  bacilli  grown  on  linen,  on  gelatine,  and  in  other  media  is  the  same. 
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The  examination  of  sections  of  the  mesenteric  glands,  the  kidney,  liver,  spleen,  central 
nervous  system,  and  the  blood  revealed  no  comma  bacilli.  One  of  the  most  remarkable  facts 
observed  is  this:  the  mesenteric  glands,  in  connection  with  the  lower  part  of  the  ileum  of 
several  acute  typical  cases  were  examined  carefully  on  fine  miscroscopic  sections,  well  stained 
with  methyl  blue,  or  gential  violet,  or  both,  or  Spiller's  purple,  and  not  arace  of  comma  bacillus 
could  be  detected  in  them,  but  not  a  single  comma  bacillus.  If,  as  Koch  maintains,  the  comma 
bacilli  in  these  cases  are  present  in  the  earliest  stages  of  the  disease,  and  even  before,  in  great, 
numbers  in  the  mucous  membrane  of  the  ileum  (the  mucous  membrane  and  the  cavity  of  the' 
ileum  being  as  it  were  a  pure  cultivation),  it  becomes  absolutely  unintelligible  that  no  comma, 
bacilli  should  be  absorbed  and  find  their  way  into  the  mesenteric  glands  (for  he  assumes  the- 
presence  of  the  comma  bacilli  and  absorption  of  the  chemical  ferment  introductory  to  the- 
outbreak  of  the  symptoms  of  the  illness).  It  is  against  all  that  is  known  of  pathogenic  organ- 
isms; for  one  great  character  of  them  is  to  be  able  to  exist  in  the  living  tissues,  and  the  least 
one  ought  to  expect  to  find  is  their  immigration,  absorption,  and  presence  in  the  lymphatic 
tissues  of  the  mesenteric  glands.  But,  as  a  matter  of  fact,  they  are  totally  absent  in  these 
organs. 

In  the  spleen  there  are  certain  microscopic  lesions  to  be  observed,  consisting  in  death  of 
patches  of  pulp  tissue.  These  patches  are  irregular  in  outline  and  confluent ;  the  healthy  portions 
of  the  piilp  become  as  it  were  permeated  by  dead  tissue;  probably,  this  change  is  caused  by  stasis 
of  the  blood  in  the  venous  radicles  of  these  parts.  It  shows  itself  in  stained  sections  as- 
unstained  patches,  the  elements  of  the  jpulp  being  indistinct  and  not  taking  the  stain. 

Some  of  the  arteries  show  hyaline  degeneration  of  the  inner  coat,  in  consequence  of  which 
they  become  altogether  occluded.  In  the  kidney  there  is  always  opac  swelling  and  granular 
degenerations  of  the  epithelium  of  the  convulated  urinary  tubes;  in  the  capillaries  of  the 
Malpighian  tufts  there  is  sometimes  hemorrhage,  always  albuminous  transudation  into  the 
cavity  of  the  capsules  of  the  Malpighian  corpuscles ;  in  the  liver  opac  swelling  of  the  liver 
cells  and  deposit  of  pigment  in  them. 

In  some  of  the  lymph  spaces  granular  matter  may  be  met  with  taking  the  dye  and  on  super- 
ficial examination  may  be  mistaken  for  organisms,  but  their  irregular  shape  and  unequal  sizes- 
prove  them  to  be  different. 

The  mucous,  and  particularly  the  submucous,  tissue  of  the  intestine  contain  as  a  rule  vast 
numbers  of  plasma  cells,  marked  very  conspicuously  by  their  granules  being  stained  conspicu- 
ously by  the  aniline  dye,  and  generally  of  a  different  tint  from  the  other  tissues.  Thus,  in  speci- 
mens stained  with  methyl  blue  and  Spiller's  purple,  the  granules  in  the  plasma  cells  are  stained 
pink;  in  specimens  stained  with  gentian  violet  they  are  deep  blue.  The  same  plasma  corpuscles- 
occur  in  small  mimbers  in  the  connective  tissue  of  the  kidney,  particularly  in  that  part  forming 
the  transition  of  the  cortex  into  the  medulla. 

In  the  small  intestine  and  in  some  villi,  besides  the  total  loosening  and  detachment  of  the 
epithelium  of  the  surface  of  the  Lieberkuhn  crypts,  there  is  always  enormous  congestion  of 
the  blood-vessels  (stasis). 

In  the  memorandum  on  the  "Comma-shaped  Bacillus,"  alleged  to  be  the  cause  of  cholera. 
Dr.  T.  R.  Lewis,  assistant  professor  of  pathology,  Army  Medical  School,  at  Netley,  states  that 
he  examined  sections  of  the  small  intestines  of  patients  dead  of  cholera,  in  which  no  comma 
bacilli  were  present,  and  that  also  in  the  cholera  evacuations  the  comma  bacilli  are  sometimes 
extremely  rare.  From  this  he  concludes  Koch's  statements  as  to  the  importance  of  the  comma 
bacilli  entirely  upset.  Dr.  T.  R.  Lewis  had  not  at  that  time  before  him  Dr.  Koch's  detailed 
account,  and  for  this  reason  his  negative  observation  proves  nothing  against  the  theory  of  the 
comma  bacilli.  As  has  been  quoted  on  a  former  page,  Koch  distinctly  states  that  while  comma 
bacilli  are  present  in  varying  numbers  in  the  evacuation  of  cholera  patients,  they  call  always 
be  found  in  very  great  numbers  in  the  mucous  flakes  of  the  lower  part  of  the  ileum,  and  that 
in  acute  typical  cases  of  cholera  the  part  of  the  mucosa  of  the  ileum  surrounding  the  lymph 
follicles  is  characteristically  and  generally  infiltrated  with  them,  so  much  so  that  the  mucosa 
appears  like  a  pure  cultivation  of  comma  bacilli,  and  that  the  further  away  from  this  part  of  the 


CHOLERA  IN  EUROPE  AND  INDIA. 


493 


ileum  the  less  numerous  they  are  to  be  met  with.  Now,  large  i^ortions  of  the  ileum  can  under 
statement  be  examined  without  finding  any  comma  bacilli,  or  only  a  few  of  them  ;  and  never- 
theless the  mucous  membrane  of  the  lower  part  of  the  ileum  might  be  full  of  them.  Besides, 
'  as  Koch  states,  only  typical  acute  cases  show  the  uncontaminated  appearances.  Such  being 
the  case,  it  is  clear  that  Dr.  T.  R.  Lewis's  negative  observation  proves  not  much  against  Koch's 
theory,  for  Dr.  Lewis  does  not  state  to  have  examined  the  lower  part  of  the  ileum  in  acute 
typical  cases.  He  might  have  examined  hundreds  of  sections  of  the  iipper  part  of  the  ileum 
or  of  the  whole  jejunum,  without  finding  any  comma  bacilli.  It  happens  that  Koch  is  wrong 
with  the  lower  part  of  the  ileum  (as  has  been  minutely  described  on  a  former  page),  but  that 
Koch's  view  might  be  right  has  not  been  disproved  by  those  observations  of  Dr.  T.  R.  Lewis. 
It  is  different  with  Dr.  Lewis's  statement  of  their  occurrence  in  the  mouth  of  healthy  persons. 

There  is  no  doubt  many  not  comma-shaped  bacilli  may,  in  dried  and  stained  specimens, 
appear  of  a  shajje  not  unlike  Koch's  comma  bacilli,  e.  g.,  in  every  specimen  of  tubercle  bacilli 
and  glandei's  bacilli,  and  many  others;  one  meets  with  individuals  which  are  more  or  less 
curved,  but  that  these  are  Koch's  comma  bacilli  no  experienced  observer  would  dream  of 
thinking.  Koch  justly  insists  on  cultivating  the  comma  bacilli  of  cholera  patients,  for  only  by 
artificial  cultivations,  i.e.,  when  large  numbers  of  them  become  available,  is  it  possible  to  be 
quite  certain  that  one  has  to  deal  with  a  real  and  permanent  form.  Such  being  the  case,  the 
statement  of  Dr.  T.  R.  Lewis  that  there  occur  in  the  saliva  on  dyed  and  stained  specimens  bacilli 
which  look  like  Koch's  comma  bacilli  does  not  yet  prove  that  they  are  Koch's  comma  bacilli. 
What  he  ought  to  have  done  is  to  cultivate  them,  and  hereby  to  ascertain  whether  this  is  a  real 
.and  permanent  form,  and  if  he  could  have  been  able  to  show  that  they  behave  in  cultivations 
exactly  in  the  same  manner  as  Koch's  comma  bacilli,  then  he  would  have  been  justified  in 
drawing  conclusions;  but  unfortunately  he  omitted  to  do  so,  and  therefore  his  observations  of 
bacilli  which  are  curved  although  quite  correct,  nevertheless  do  not  possess  full  ci-itical  value. 
The  same  applies  to  the  observations  of  Drs.  Finkler  and  Prior  (note  in  No.  36  of  the  Deutsche 
M.,  Woch.,  1884),  who  have  convinced  themselves  that  in  cholera  nostras  the  evacuations  con- 
tain comma  bacilli  morphologically  identical  with  those  found  in  Asiatic  cholera.  This  of 
course  does  also  away  with  Koch's  statement  of  the  diagnostic  value  of  the  comma  bacilli  for 
cholera.  But  of  course  it  does  not  prove  that  the  two  kinds  of  comma  bacilli  are  also  physio- 
logically identical. 

Drs.  Finkler  and  Prior  have  made  certain  statements  as  regards  the  life  history  of  their 
comma  bacilli,  which  are  so  much  at  variance  with  what  is  known  of  this  and  other  organisms, 
that  their  conclusions  were  not  received  with  great  favor,  bnt  nevertheless  the  fact  remains 
that  they  saw  comma  bacilli  in  cholera  nostras,  and  that  they  have  cultivated  them.  As  has 
been  stated  afterwards  by  Koch  these  comma  bacilli  of  Finkler  and  Prior  differ  in  an  unmis- 
takable manner  from  the  choleraic  commas  in  gelatine  ciiltures. 

What  has  been  stated  just  now  applies  to  all  other  criticisms  of  Koch's  comma  bacillis, 
notably  those  by  the  French  commission,  as  published  in  the  "Archive  d' Anatomic  and  Physi- 
ologic." From  all  these  criticisms  this  only  is  the  positive  result,  that  a  comma  bacillus  is  not 
of  that  diagnostic  value  as  first  thought  by  Kock,  but  whether  it  is  connected  or  not  with  the 
disease  of  cholera  is  not  proved  one  waj^  or  the  other  by  all  these  observers,  since  they  have  not 
disproved,  in  fact  have  paid  no  attention  whether  or  not  in  acute  typical  cases  of  cholera  the 
lower  part  of  the  ileum,  particularly  the  part  of  the  mucosa  surrounding  the  Peyer's  and  simple 
lymph  gland  is  infiltrated  Avith  them,  is  as  it  were  a  pure  cultivation  of  the  comma  bacilli. 

Having  thus  far  shown  that  some  of  Koch's  statements  as  to  relations  of  the  comma 
bacillus  to  cholera  are  not  borne  out  by  the  facts,  it  is  now  incumbent  to  show  whether  there 
occur  in  connection  with  cholera  any  organisms  which,  either  in  their  distribution  or  in  their 
general  characters,  could  be  reasonablj^  associated  with  the  cause  of  the  disease. 

The  blood  of  cholera  patients  has  been  carefully  examined  in  the  fresh  state  on  stained 
specimens  and  by  cultivation.  The  blood  was  obtained  according  to  the  usual  approved  method 
from  patients  in  various  stages  of  the  disease,  from  10  hours  after  seizure  to  48  hours,  and  in 
not  one  single  instance  could  presence  of  any  kind  of  bacterium  or  other  organism  be  shown 
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to  exist  in  the  blood.  The  preparations  examined  fresh,  those  examined  after  staining  with 
aniline  dyes,  revealed  nothing  that  could  be  identified  either  as  extraneous  matter  or  as  in  any 
way  indicating  a  special  morphological  change.  All  assertions  to  the  contrary  must  be  put 
down  as  based  on  imperfect  method  of  examination  or  insufiicient  acquaintance  with  the 
appearances  of  blood  in  health  and  disease. 

Messrs.  Sicard,  Taxies,  and  others,  forming  a  commission  appointed  in  France  to  investi- 
gate the  mode  of  action  of  cholera,  have  put  forward  statements  with  regard  to  the  behavior 
and  morphological  changes  of  the  blood  disks  in  cholera  which  appear  wholly  without  founda- 
tion. In  fact,  we  should  like  to  place  before  this  commission  preparations  of  blood  made  of 
cholera  patients  within  10  hours,  within  24  hours,  and  within  36  hours  after  the  first  symptoms 
of  the  disease  set  in,  and  at  the  same  time  preparations  made  of  blood  of  perfectly  healthy 
persons,  and  we  challenge  them  to  recognize  the  source  of  the  preparations.  That  the  virus 
of  cholera  is  present  in  the  blood,  as  maintained  by  these  gentlemen,  is  an  inference  which 
has  many  probabilities  (see  a  future  page),  but  that  its  presence  in  the  blood  can  be  recognized 
by  the  examination  of  the  morphological  properties  of  the  blood  disks  is  a  proposition  the  cor- 
rectness of  which  Ave  totally  deny.  Equally  unreliable  are  their  statements  with  regard  to  the 
production  of  cholera  in  rabbits  by  injecting  into  their  vascular  system  the  blood  of  cholera 
patients  in  the  algid  stage.  Rabbits  are  for  such  experiments  totally  unsuited,  since  they  so 
readily  succumb  to  septic  infection  after  injection  into  their  veins  of  a  variety  of  substances, 
occasionally  only  the  operation  of  the  vein  is  followed  by  septic  infection.  That  the  death  of 
the  rabbit  was  due  to  cholera,  and  not,  as  is  more  probable,  to  septic  infection,  remains  to  be 
proved. 

What  has  been  stated  just  now  does  not  in  any  way  oj^pose  the  statement  of  these  French 
authors,  that  in  the  cholera  the  haemoglobin  of  the  blood  disks  becomes  abstracted  from  the 
latter  and  destroyed;  as  a  matter  of  fact  the  mucosa  of  the  stomach,  duodenum,  and  of  the 
ileum  (but  in  this  latter  to  a  much  smaller  extent),  and  particularly  in  the  medulla  of  the 
mesenteric  lymph  glands,  and  in  tubules  of  the  medulla  of  the  kidney,  there  are  found  con- 
spicuous signs  of  a  wholesale  destruction  of  the  blood  corpuscles.  In  the  muscularis  mucosae, 
and  to  a  lesser  degree  in  the  muscularis  externa,  of  the  stomach  and  particularly  of  the 
duodenum,  there  occurs  an  extensive  deposit  in  the  muscular  tissue  of  the  blood  pigment  in  the 
shape  of  fine  brown  graniiles,  spherical  droplets,  and  plates,  so  much  so  that  all  the  muscular 
cells  are  beautifully  marked  as  brown  granular  spindles. 

In  the  medulla  of  the  mesenteric  lymph  glands  the  lymphatic  tissues  contain  vast  numbers 
of  brownish  particles  of  an  oval  or  spherical  shape,  and  of  various  sizes,  from  that  of  a 
minute  granule  to  that  of  the  size  of  a  blood  disk  and  larger. 

Nor  did  the  examination  of  the  tissue  of  the  liver,  kidney,  mesenteric  glands  and  spleen, 
the  medulla  oblongata,  and  muscle  reveal  the  presence  of  any  kind  of  sjDecific  bacteria,  except 
in  a  few  instances,  when  in  the  portal  vessels  a  few  bactilli  of  clearly  putrefactive  origin 
could  be  detected. 

Numerous  cultivations  were  made  with  the  juice  of  the  mesenteric  glands,  but  no  trace 
of  bacteria  was  obtained,  except  in  those  cases  tubes  in  which  clearly  and  unmistakably 
putrefactive  micrococci  or  putrefactive  thickish  bacilli  had  found  their  entrance.  Thus 
then  as  regards  the  blood  and  tissues  the  conclusion  is  imperative  that  no  kind  of  bacteria 
are  present  in  patients  suffering  from  cholera. 

In  the  small  intestine,  and  particularly  about  the  ileo-coecal  valve,  one  finds  in  acute  cases 
dissected  immediately  or  soon  after  death  freely  floating  glassy  looking  clumps  of  mucous, 
which  slightly  differ  from  the  ordinary  epithelial  flakes  detached  from  the  surface  of  the 
mucous  membrane  or  floating  in  the  clear  fluid.  They  resemble  clumps  more  than  flakes  and 
are  more  transparent;  when  examined  under  the  microscope  they  prove  to  consist  chiefly  of 
mucous  or  lymph  corpuscles,  and  of  a  few  epithelial  cells  embedded  in  a  hyaline  mucous  matter, 
but  the  same  lymph  corpuscles  may  occur  also,  only  not  so  numerous,  in  the  ordinary  flakes. 
These  lymph  corpuscles  are  always  numerously  present  in  those  peculiar  clumps,  provided 
the  examination  is  made  very  soon  after  death.    After  an  hour  and  a  half  or  two  hours  one 
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misses  them,  since  tliey  easily  become  macerated  and  disintegrated  in  the  intestinal  fluid. 
They  can  be  found  also  among  the  flakes  of  the  rice-water  stools,  provided  they  are  quite 
fresh,  but  then  they  are  often  obtained  only  in  a  fragmentary  state;  but  the  sooner  the  post- 
mortem is  made  the  more  numerously  they  are  found  in  those  glassy  clumps.  Lewis  and 
Cunningham  in  their  reports  on  cholera  noticed  them,  and  they  correctly  state  that  in  order 
to  see  them  the  material  must  be  fresh,  /.  e.,  examined  very  soon  after  death.  One  misses 
their  mention  in  Koch's  paper  altogether,  be  it  that  his  attention  was  chiefly  or  wholly  directed 
to  the  comma  bacilli,  or,  what  seems  more  probable,  his  dissections  were  not  made  stifficiently 
soon  after  death.  That  this  is  the  more  likely  explanation  appears  from  the  fact  that  when 
stained  with  aniline  dyes  many  of  these  corx^uscles  contain  some  interesting  things,  as  will 
appear  presently,  and  had  those  corpuscles  been  present  in  Koch's  specimens  he  could  not 
have  failed  to  notice  their  contents.  If  he  had  noticed  them  the  probabilities  are  that  he 
would  have  abandoned  the  comma  bacilli,  since  the  contents  of  these  mucous  corpuscles  are 
the  only  definite  things  that  exist  as  regards  bacteria,  and  they  have  a  much  more  intimate 
relation  to  a  tissue  than  the  comma  bacilli.  Examining  these  mucous  corpuscles  in  prepara- 
tions dried  (after  the  Weigert-Koch  method,  in  thin  layers)  and  stained  with  gentian  violet, 
or  Spiller's  i:)urple,  or  methyl  blue,  they  present  themselves  as  spherical,  oval,  or  irregiilar  cor- 
puscles of  about  the  diameter  of  ordinary  white  blood  corpuscles,  or  larger  if  swollen  up. 
Each  contains  two  or  three  deei^ly  tinted  oval,  spherical,  or  angular  nuclei.  Their  protoplasm 
is  more  or  less  hyaline,  and  they  vary  in  size,  inasmuch  as  many  of  them  show  signs  of  being 
swollen  up  or  even  in  the  act  of  disintegration,  as  is  indicated  by  their  faint  or  broken  outline 
respectively.  The  best  preserved  spherical  corpuscles  are  comjjletely  filled  with  a  very  minute 
straight  bacilli.  Those  that  are  slightly  SAvollen  sliow  the  bacilli  more  isolated,  but  still  in 
many  places  in  groups,  and  in  tliose  that  are  much  swollen  up  and  at  the  point  of  disintegra- 
tion the  bacilli  are  seen  very  loosely  and  irregularly  scattered  throiigh  the  protoplasm,  or  on 
the  point  of  leaving  the  corpuscle  altogether.  The  accompanying  figures  4  and  5  illustrate 
all  these  points.  In  the  neighborhood  one  always  meets  with  the  same  minute  bacilli  scattered 
about.  The  ax:)pearances  presented  by  these  mucous  corpuscles  filled  with  the  bacilli,  and  of 
those  that  have  swollen  up  and  in  which  the  bacilli  are  loosely  scattered  through  them,  are 
extremely  striking,  since  the  bacilli  are  stained  deeply,  whereas  the  cell  substance  appears 
homogeneous.  Of  course  it  is  necessary  to  obtain  these  mucous  corpuscles  in  a  well-j)reserved 
state,  and  for  this  reason  they  can  be  seen  best  in  acute  cases,  where  the  dissection  is  made 
immediately  after  death.  In  stools,  owing  to  the  rapidity  with  which  these  corpuscles  disin- 
tegrate, they  are  generally  missed.  And  this  is  very  probably  the  reason  why  Koch  missed 
them,  and  for  this  reason  it  is  justifiable  to  assume  that  Koch  did  not  make  his  dissections 
sufficiently  soon  after  death,  a  fact  which  has  an  important  bearing  on  understanding  his 
statement  as  to  the  presence  of  comma  bacilli  and  other  bacilli  in  the  mucous  membrane 
itself.  These  lymph  corpuscles  are  always  to  be  met  with  in  the  glassy  clumps  and  under  the 
conditions  mentioned  above,  but  not  in  all  instances  does  one  find  that  they  contain  the  same 
abundance  of  the  small  bacilli,  for  in  some  cases  these  latter  were  missed  in  most  of  the  well- 
preserved  corpuscles,  and  found  only  in  those  that  had  slightly  swollen  up  or  were  on  the  point 
of  disintegration,  but  in  all  instances  the  same  small  bacilli  are  found  scattered  in  amongst 
the  detached  epithelial  and  lymph  cells.  There  has  not  been  a  single  case  examined  in  which 
they  were  not  found  in  the  miicous  flakes,  in  cases  in  which  the  comma  bacilli  were  very 
scarce,  the  small  bacilli  were  not  scarcer.  In  most  cases  they  were  met  in  larger  or  smaller 
groups  and  as  isolated  examples. 

(As  one  amongst  several  interesting  cases  as  regards  the  occurrence  both  of  comma  bacilli 
and  |he  small  straight  bacilli  is  the  following:  E.,  aged  25,  had  been  purging  and  vomiting 
since  12  o'clock  in  the  night  of  November  loth  ;  was  admitted  into  Medical  College  Hospital,. 
Calcutta,  on  16th  November,  at  10  a.  m.,  under  symptoms  typical  of  acute  stage  of  cholera. 
Died  at  1.45  p.  m.,  i.  e.,  a  little  over  25  hours  after  attack.  Post-mortem  at  2.20  p.  m.  Ileum 
contains  clear  watery  fluid,  with  glassy  mucous  flakes.  In  the  mucous  membrane  a  feAV  minute 
hcemorrhagic  spots  not  bigger  than  the  point  of  a  pin ;  Peyer's  glands  not  visible.  In 
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the  mucous  flakes  were  large  numbers  of  lympli  corpuscles,  some  perfect  and  small,  others 
swollen  up  ;  many  of  them  contain  the  small  straight  bacilli  in  great  numbers  ;  besides  this 
there  were  numerous  large  masses  entirely  comjDosed  of  the  small  bacilli,  but  also  comma 
bacilli  were  everywhere  to  be  foiind,  althoiigh  the  small  bacilli  were  in  the  majority.  Culti- 
vations made  on  linen  from  these  mucous  flakes  yielded  after  24  hours  large  crops  both  of 
■comma  bacilla  and  of  the  small  straight  bacilli). 

These  bacilli  are  of  extremely  small  size,  about  half  to  two-thirds  of  the  comma  bacilli 
and  about  one-third  or  one-fourth  their  length.  They  are  straight  and  appear  pointed  at  each 
end  ;  generally  they  are  single,  but  also  occasionally  they  form  a  chain  of  two  elements.  In 
the  well  preserved  mucous  corpuscles  they  lie  closely  packed  together,  apparently  all  single  ;  in 
the  large  swollen  corpuscles  there  are  some  in  couples  ;  and  amongst  those  one  meets  free  around 
and  between  the  lymph  corpuscles  and  epithelial  cells  there  are  a  good  many  in  couples  and 
in  small  groups.  It  is  not  at  all  of  rare  occurrence  to  meet  with  mucous  flakes  of  rice-water 
stools  in  which  the  corpuscles  were  found  almost  completely  disintegrated  ;  there  were  never- 
theless found  many  groups  of  small  bacilli,  from  six  to  twenty. 

Two  questions  present  themselves  in  connection  with  these  lymph  corpuscles  :  (1)  where  do 
they  come  from?  and  (2)  where  do  they  get  the  bacilli  from?  There  can  be  no  difficulty  in 
answering  the  first.  It  is  well  known  that  in  all  these  places,  where  the  highly  vascular  lym- 
phatic tissue  reaches  the  free  epithelium  of  a  mucous  membrane,  e.  g.,  the  tonsils  of  the  palate 
and  pharynx,  the  lymph  follicles  of  the  pyloric  end  of  the  stomach  and  the  duodenal  part  of 
the  intestine,  the  solitary  and  animated  lymph  follicles  of  the  ileum,  and  those  of  the  Peyer's 
gland  of  the  lower  part  of  the  ileum  and  ileo-csecal  valve,  lymph  corpuscles  pass  (migrate) 
easily  through  the  surface  epithelium  and  are  discharged  onto  the  free  surface.  This  is  the 
■case  already  in  the  normal  condition  to  a  certain  extent,  and  to  a  greater  extent  in  the  patho- 
logical state. 

The  mucous  corpuscles  found  in  the  mouth  are  those  that  have  passed  out  from  the  super- 
ficial lymphatic  tissue  of  the  tonsils.  In  the  Peyer's  glands  of  the  ileum  one  constantly  meets 
these  same  corpuscles  on  their  way  throiigh  the  surface  epithelium. 

The  second  question  is  more  difficult  to  answer.  From  the  fact  that  the  bacilli  are  found 
outside  and  inside  the  mucous  corpuscles  it  might  be  said  that  the  mucous  corpuscles  being- 
endowed  with  amoeboid  movement  while  and  immediately  after  passing  out  of  the  mucosa, 
are  probably  capable  of  swallowing  the  bacilli  just  as  lymph  corpuscles  are  capable  of  swal- 
lowing other  granular  matter;  but  against  this  might  be  urged  that  the  mucous  corpuscles, 
having  passed  out  of  the  mucosa,  probably  do  not  long  retain  their  amoeboid  power;  proof,  the 
rapidity  with  which  they  swell  up  and  disintegrate  in  the  watery  contents  of  the  intestine. 
The  fact  that  the  better  the  corpuscles  are  preserved  the  more  numerous  the  bacilli,  might  be 
an  argument  either  way,  and  besides,  several  cases  have  been  examined  with  this  view  and 
only  in  one  was- the  bacilli  found  plentiful  within  the  well-preserved  corpuscles;  they  were 
absent,  or  almost  absent,  in  the  well-i)reserved  corpuscles  of  other  cases,  but  were  present  in 
■small  numbers  in  those  that  had  already  swollen  up  or  commenced  to  disintegrate.  There  is 
one  other  point  which  must  be  mentioned  in  connection  with  this — it  is  the  fact  that,  although 
"these  bacilli  are  not  endowed  with  locomotion,  it  is  not  impossible  that  they  settle  on  these  cor- 
puscles and  penetrate  by  active  growth  into  them,  finding  in  their  protoplasm  a  good  soil. 

A  very  careful  examination  of  fine  microscopic  sections  of  different  parts  of  the  intestine 
"well-preserved  and  well  stained  in  the  different  aniline  dyes  was  made  in  order  to  trace,  if 
possible,  these  small  bacilli  isolated  or  inclosed  in  cells,  from  the  lymphatic  tissues  of  the 
mucous  membranes  outwards,  but  all  in  vain.  No  trace  of  them  could  be  found  in  the  lymph 
corpuscles  or  any  other  part  of  the  mucous  membrane,  neither  in  the  stomach,  intestine,  mesen- 
teric glands,  blood,  or  any  matter  tissue. 

On  the  whole,  then,  although  these  bacilli  looked  very  promising  at  first  as  regards  their 
■connection  with  the  disease,  they  had  nevertheless  to  be  abandoned,  and  had  to  be  regarded, 
like  the  comma  bacilli,  as  something  extraneous,  present  only  in  tissues  practically  dead  in  the 
'Cavity  of  the  alimentary  canal.    But  if  any  one  wishes  to  urge  that  these  small  bacilli  are 
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probably  connected  with  the  disease,  there  would  exist  for  such  a  view  at  least  as  much,  if  not 
more,  justification  than  for  Koch's  comma  bacillus,  since  these  small  bacilli  are  found  in  some 
elements  derived  from  the  tissue  of  the  intestine  ;  the  comma  bacilli  are  not,  and  are  always 
present  in  the  mucous  flakes  and  in  the  intestinal  contents  as  often,  and  as  numerously  as  the 
comma  bacilli,  at  any  rate  in  acute  cases,  and  post  mortem  examination  being  made  soon.  In 
the  watery  vomit,  when  copious,  of  acute  cases  these  small  bacilli  are  generally  not  missed, 
chiefly  as  isolated  individuals  or  in  small  groups. 

And  in  the  same  way,  if  not  more  so,  we  might  further  urge  that  they  are  quite  capable  of 
forming  some  kind  of  chemical  ferment,  which,  when  absorbed,  produces  the  disease.  All 
this  could  be  said  with  the  same  justification  of  these  small  bacilli  as  Koch  has  done  of  the 
comma  bacilli,  and  such  a  theory  would  rest  on  a  basis  not  a  bit  weaker  than  the  one  on  which 
Koch's  theory  of  the  comma  bacillus  rests.  Any  one  who  feels  satisfied  with  such  evidence  is 
quite  Avelcome  to  use  it. 

These  small  bacilli  have  been  cultivated  by  one  of  us  in  the  same  way  as  have  the  comma 
bacilli  on  linen  kept  moist  by  filter-joaper  under  a  bell  glass,  on  mixtures  of  agar  agar,  meat 
extract,  and  peptone,  alkaline  and  neutral,  and  their  chai-acters  have  thus  been  studied.  They 
grow  well  at  ordinary  temperature  (75  to  82  degrees  F.),  so  that  already  after  24  to  48  hours 
considerable  masses  become  available;  of  course  they  grow  much  more  rapidly  at  higher  tem- 
peratures (90  to  102  degrees  F.),  and  they  grow  like  the  comma  bacilli  and  other  bacilli  much 
better  and  more  copiously  in  alkaline  than  in  neutral  media. 

The  appearances  presented  after  inoculation  of  the  material  in  test-tubes  is  very  much  like 
that  presented  by  the  comma  bacilli ;  from  the  point  of  inoculation  the  growth  spreads  in  the 
form  of  a  flattened  or  filmy  rounded  whitish  mass,  its  outlines  uneven  or  knobby.  Growing 
on  linen  and  on  agar  agar  mixtures  (solid),  the  bacilli  are  seen  singly  or  very  often  in  chains 
of  two  or  dumb-bells,  the  single  bacilli  are  of  the  same  small  size  as  those  mentioned  above, 
but  many  of  them  grow  to  somewhat  greater  length  in  the  cultivation  than  in  the  fresh  material. 
After  24  to  48  hours'  growth  some  of  them  begin  to  shoAV  the  formation  of  spore  in  the  shape 
of  a  bright  glistening  spherical  granule,  the  substance  of  the  bacillus  gradually  becoming  i^ale, 
not  staining,  and  ultimately  altogether  fading  away,  so  that  all  the  spore  is  left.  After  several 
days'  growth  many  of  the  bacilli,  which  have  not  formed  spores,  become  pale,  stain  very 
faintly,  and  gradually  fade  altogether  away.  This  change,  indicating  the  degeneration  and 
death  of  the  bacilli,  differs  in  no  way  from  what  was  observed  of  the  comma  bacilli  and  described 
on  a  former  page.  Growing  in  gelatine  they  do  not  liq\iefy  the  material  and  form  clumjjs  of 
a  whitish  appearance. 

When  in  Egypt  and  Calcutta,  Koch  performed  a  large  number  of  experiments  by  feeding 
subcutaneous  and  intravenous  injection,  as  well  as  injection  into  the  duodenum,  with  rice- 
water  stools,  and  with  pure  cultivation  of  comma  bacilla  on  rodents,  carniverous  animals,  and 
monkeys,  and  obtained  no  result,  aiid  his  inquiries  among  the  people  led  him  to  the  conclusion 
that  no  case  was  known  of  a  domestic  animal  having  taken  cholera,  and  he  therefore  came  to 
the  conclusion  that  cholera  is  not  transmissible  to  the  lower  animals.  He  made,  however,  the 
observation  that  animals  (rodents)  may  die  of  septicaemia  after  inoculation  with  rice-water 
stools,  and  that  the  comma  bacilli  are  caj)able  of  multiplication  within  the  animals  inoculated, 
without,  however,  producing  cholera.  Since  his  return  to  Berlin  he  maintained  that  he  has 
been  able  to  confirm  the  assertions  of  Nicati  and  Rietsch,  viz.,  that  injection  of  the  comma 
bacilli  into  the  duodenum  of  dogs  and  guinea  pigs  led  to  death  with  multiplication  of  the 
comma  bacilli,  and  he  therefore  considers  it  proved  that  the  comma  bacilli  are  pathogenic 
organisms. 

A  large  number  of  experiments  were  performed  by  one  of  us  on  rodents,  cats,  dogs,  and 
monkeys  by  feeding,  by  subcutaneous,  intraperitoneal,  and  intravenous  injection,  and  by 
injection  into  the  cavity  of  the  upper  part  of  the  small  intestine  of  mucous  flakes  of  the 
ileum  of  typical  acute  cholera,  and  of  pure  cultivations  of  choleraic  comma  bacilli  and  the 
small  straight  comma  bacilli  ;  the  results  of  these  experiments  are  described  in  the  following 
pages. 
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EXPERIMENTS  ON  ANIMALS  WITH  CHOLERAIC  EVACUATIONS  AND  CULTIVATIONS  OF  ITS  BACTERIA.. 

Various  experimenters  have  tried  to  communicate  cholera  to  the  lower  animals,  but  witli-^ 
out  success.  Thiersch,  Sanderson,  and  others  thought  to  have  succeeded  in  white  mice  by- 
feeding  thein  on  bits  of  paper  steeped  in  choleraic  evacuations,  but  it  was  iDointed  out  by 
Ranke  that  similar  results  are  obtainable  by  feeding  them  on  paper  that  had  not  been  so- 
steeped. 

Koch  has  made  a  large  number  of  experiments,  both  by  feeding  on  and  inoculation  with 
choleraic  evacuations  and  with  pure  cultivations  of  comma  bacilli  of  cats,  dogs,  monkeys,, 
mice,  guinea-pigs,  rabbits,  aiad  rats,  under  the  most  varied  conditions,  but  without  positive- 
results.  When  a  disease  is  produced  in  guinea-pigs,  rabbits,  and  mice  it  is  not  cholera  but  . 
septicaemia,  and  Kocli  made  the  important  observation  that  in  mice  the  animals  inoculated 
with  the  comma  bacilli  die  sometimes  of  septicaemia  but  not  of  cholera,  and  show  then  comma- 
bacilli  in  the  blood. 

Another  important  observation  of  Koch  is  the  one  according  to  which  the  comma  bacilli 
are  capable  of  miiltiplication  when  introduced  directly  into  the  smcdl  intestine,  but  without  j^ro- 
ducing  cholera. 

It  seems  clear  from  these  observations  of  Koch  that  the  comma  bacilli  can  propagate  them- 
selves and  thrive  well  in  the  bowels,  and  even  in  the  blood,  but  without  ]oroducing  cholera. 
In  connection  with  this  it  is  important  to  notice  that  there  have  been  made  several  similar- 
observations  with  regard  to  other  putrefactive  bacteria  {vide  the  bacilli  of  papayin  solution,, 
the  bacilli  in  jequirity  infusion).    In  the  exj^eriments  of  Professor  Rossbach  (Centralbl.  f.  d.,. 
medizin,  Wiss.,  5, 1882),  injection  of  a  solution  of  papayotin  into  the  veins  of  rabbits  is  followed 
by  death  of  the  animals.    The  blood  teems  with  the  bacilli;  these  bacilli  are  derived  from 
spores  that  had  been  present  in  the  solution  of  papayotin.    But  death  of  the  animals  is  pro- 
duced in  exactly  the  same  way  if  those  spores  are,  previous  to  the  injection,  removed  by  filtra- 
tion (Dowdeswell,  Practitioner,  1883).    Consequently  those  bacilli  have  nothing  to  do  with  the^ 
disease  and  death  of  the  animals.    Their  develoi^ment  is  due  to  the  blood  being  transformed 
by  the  papayotin  poison  into  a  medium  suitable  for  the  development  and  growth  of  these- 
bacilli. 

In  the  same  way  an  unfiltered  jequirity  solution  contains  the  spores  of  bacillus  subtilis, 
and,  if  poisoning  is  i^roduced  by  injection  of  such  a  solution,  the  tissue  and  the  blood  may 
become  a  suitable  soil  for  the  growth  and  multiplication  of  these  bacilli  (Salomonsen).  But. 
the  disease  and  death  of  the  animals  have  nothing  to  do  with  these  bacilli,  since  a  perfectly 
sterilized  jequirity  infusion  produces  disease  and  death  in  precisely  the  same  manner  as  one- 
that  has  not  previously  been  deprived  of  these  spores. 

The  exxDeriments  performed  by  Dr.  Richards  on  a  pig  have  been  fully  considered  by  Koch,, 
and  the  conclusion  becomes  inevitable  that  the  cause  of  death  in  the  pig  was  due  to  a  toxic- 
principle  present  in  the  choleraic  evacuations,  similar  to  what  is  known  to  be  the  case  in 
typhoid- and  other  evacuations. 

A  very  curious  illustration  of  how  easily  investigators  are  led  into  error  is  furnished  by 
the  description  given  by  Nicati  and  Rietsch  (as  quoted  in  the  " Portschritte  der  Med."  Heft. 
19,  Beilage,  copied  from  "  Semaine  Medicale,"  p.  370)  of  experiments  on  dogs,  in  whom  the- 
chief  bile  duct  had  been  ligatured  before  introduction  into  their  intestines  of  choleraic  evacua- 
tions or  pure  cultures  of  Koch's  comma  bacilli.    These  dogs  were  said  to  die  after  one  or  two  . 
days  with  choleraic  symptoms.    The  intestinal  contents  were  a  creamy  fluid  (see  below)  with 
many  detached  epithelial  cells.    In  these  contents  the  comma  bacilli  were  found  in  great- 
numbers. 

If  these  observers  had  ligatured  the  chief  bile  duct  in  many  dogs,  they  would  have  found 
in  some  cases  death  to  occur  in  the  same  way  and  the  intestine  filled  with  the  same  creamy 
contents.  If,  now,  a  loop  of  this  intestine  had  been  cut  out,  and  comma  bacilli  had  been  in- 
troduced into  it,  the  comma  bacilli  would  have  found  herein  a  good  soil  wherein  to  multiply.. 
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And  such  experiments  are  seriouslj^  put  forward  as  proving  that  cholera  is  transmissiljle  to 
animals,  and  that  the  comma  bacilli  are  the  mater ies  morbi,  because  they  had  been  found 
capable  of  miiltiplication  in  the  cavity  of  the  intestine.  It  would  have  been  very  siirprising 
if,  under  such  conditions  as  the  above,  the  comma  bacilli  had  not  multiplied,  because  the  in- 
testine was  made  diseased,  and  the  comma  bacilli  grow  well  in  the  intestinal  contents,  mucus 
and  detached  epithelium. 

Dr.  C.  Friedlander  (ibidem),  who  seems  to  be  very  enthusiastic  about  these  experiments, 
shows  a  singular  want  of  judgment  in  thinking  that,  because  in  cases  of  fully  developed 
cholera  the  intestinal  contents  and  evacuations  are  free  of  bile,  therefore  a  necessarj^  condition 
for  the  success  of  the  experiments  in  animals  is  the  exclusion  of  bile,  i.  e. ,  the  ligaturing  of 
the  chief  bile  duct  as  done  by  the  French  experimenters.  With  equal  justice  he  might  argue 
that  because  in  cholera  there  is  sixppression  of  urine  therefore  a  necessary  condition  for  the 
success  of  the  experiment  is  the  ligaturing  of  the  ureters.  How  many  cases  of  cholera  has 
Dr.  Friedlander  seen  ?  Have  not  all,  before  the  disease  actually  set  in,  i.  e.,  during  incubation, 
shown  colored  faeces  ?  The  absurdity  of  such  an  argument  is  self-evident.  But  the  Avant  of 
judgment  in  the  French  experimenters,  and  perhaps  still  more  so  in  their  critic,  Dr.  C.  Fried- 
lander, becomes  quite  inexplicable  if  in  the  same  article  we  read  that  the  experiment  with  the 
comma  bacilli  succeeded  equally  well  in  guinea-pigs,  in  whose  stomach  and  intestine  the  comma 
bacilli  had  been  introduced  without  previous  ligature  of  the  bile  ducts.  The  animals  by  which 
by  opening  the  peritoneum  the  intestine  had  thus  been  operated  upon  died  from  "choleraic" 
symptoms. 

Koch  having  ascertained  (a)  that  cholera  is  by  no  means  transmissible  to  the  lower 
animals,  (b)  that  if  the  animals  (mice,  rabbits,  guinea-pigs)  die  it  is  from  septicaemia  and  not 
cholera,  and  (c)  that  the  comma  bacilli  are  capable  of  multiplication  within  the  intestine  of 
animals  without  producing  cholera,  it  must  seem  most  astounding  to  all  who  have  followed  his 
statements  to  find  that  Koch  suddenly  (Deutsche  Med.,  Woch.,  No.  45, 1884)  asserts  that  he 
has  been  able  to  convince  himself  that  cholera  is  transmissible  to  animals. 

Encouraged  by  the  experiments  of  Nicati  and  Reitsch,  he  has  injected  into  the  small 
intestine  of  several  dogs,  but  without  ligaturing  the  bile  duct,  small  quantities  of  pure  culti- 
vation of  comma  bacilli,  and  found  that  with  few  exceptions  the  animals  died  between  from  one^ 
and  one-half  to  three  days,  the  small  intestine  was  reddened,  and  its  cavity  contained  a  watery 
fluid ;  the  comma  bacilli  injected  had  greatly  multiplied.  Koch  does  not  state  under  what, 
symptoms  the  animals  died.  It  is  to  be  assumed  that  if  they  had  shown  symptoms  of  cholera  Koch 
would  not  have  omitted  to  state  it,  but  not  saying  tbey  evidently  did  not  show  any  of  those^ 
symptoms  which  indicate  cholera,  i.  e.,  vomiting,  purging  with  rice-water  stools,  cramps,  great, 
fall  of  temperature,  and  suppression  of  urine. 

The  two  statements  of  Koch,  viz,  the  first  in  his  full  report  and  the  second  recently  made, 
as  to  the  production  of  cholera  by  comma  bacilli  in  animals,  are  in  direct  ojiposition,  and  it  is 
quite  impossible  to  reconcile  them. 

There  seems,  however,  one  way  to  explain  this  remarkable  change  of  Koch's,  and  it  seems 
this  :  v.  Pettenkofer  challenged  Koch  to  supply  him  with  pure  cultivations  of  the  comma 
bacilli,  as  he  (Pettenkofer)  with  other  medical  men  in  Munich  are  quite  ready  to  swallow  any 
quantity  of  them.  Koch  could  not  easily  leave  such  a  challenge  unanswered,  and  it  was, 
therefore,  very  urgent  to  show  that  such  an  experiment  would  be  unnecessary  since  the 
pathogenic  properties  of  the  comma  bacilli  can  be  tested  on  animals. 

Dr.  Van  Ermengen  (Berliner  Klin.,  Woch.,  December,  1884),  while  confirming  Koch  as  to  the- 
distribution  of  the  comma  bacilli  and  their  mode  of  growth,  was  also  successful  in  producing 
death  in  animals  inoculated  with  the  comma  bacilli.  That  these  animals  should  have  died 
from  septic  infection  or  in  consequence  of  the  operation  does  not  seem  to  have  occurred  to  any 
of  these  observers.  This  might  have  easily  have  been  thought  of ;  the  operation  of  getting  at 
the  duodenum  after  the  opening  of  the  peritoneal  cavity  is  not  a  light  one.  and  in  addition  these 
experiments  were  not  done  thoroughly  autiseptically.  To  crown  all  this,  no  control  experiments 
whatever  seem  to  have  been  performed.   If  they  made  them,  i.  e. ,  if  they  had  opened  the  perito- 
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neal  cavity  of  dogs,  and  still  more  of  rodents,  without  antiseptic  precautions,  and  if  they  had 
then  pulled  out  the  duodenum,  an  operation  always  involving  a  considerable  amount  of  mechan- 
ical injury  to  the  intestine,  and  if  they  had  omitted  altogether  to  inject  the  comma  bacilli,  they 
would  have  obtained  death  of  many  of  the  animals  owing  to  septic  poisoning  or  in  consequence 
of  the  mechanical  injury.  The  diarrhea  and  intestinal  disease,  present  after  such  an  operation, 
obviously  can  not  be  placed  to  the  account  of  the  comma  bacilli,  since  the  same  symptom  is 
observed  in  a  very  large  percentage  of  cases  of  pure  septic  poisoning. 

A  number  of  experiments  were  performed  on  monkeys,  cats,  mice,  rats,  and  rabbits. 

The  results  are  these  : 

(1)  Two  monkeys  fed*  with  rice-water  stool  abounding  in  comma  bacilli  on  the  same  dav 
that  the  stool  was  passed,  and  again  after  having  been  kept  for  24  hours.    No  result. 

(2)  Fed  the  same  two  monkeys  with  pure  cultivation  of  comma  bacilli.    No  result. 

(3)  Fed  the  same  two  monkeys  with  cultivation  of  comma  bacilli  on  linen.    No  result. 

(4)  Fed  four  fresh  monkeys  with  rice-water  stool  mixed  with  milk  after  having  been  kept 
spread  out  on  bread  for  24  hours.    No  result. 

(5)  Fed  the  same  four  monkeys  with  rice-water  stool  mixed  with  milk  after  having  been 
kept  spread  out  on  bread  for  48  hours.    No  result. 

(6)  Fed  the  same  monkeys  with  watery  choleraic  vomit  mixed  with  milk  after  having 
been  kept  spread  out  on  bread  for  24  hours.    No  result. 

(7)  Two  cats  were  fed  with  fresh  rice-water  stool.    No  res^^lt. 

(8)  The  same  two  cats  were  fed  with  rice-water  stool  ke^Dt  for  24  hours.    No  result. 

(9)  Fed  two  fresh  cats  with  rice-water  stool  mixed  with  milk  and  bread  after  having  been 
kept  for  24  hours.  No  result.  (One  of  the  cats  was  found  dying  16  days  after.  The  animal 
had  fallen  off  its  food  during  the  last  four  or  five  days,  but  otherwise  had  shown  no  symptoms. 
On  post-mortem  the  stomach  and  intestines  were  found  perfectly  normal,  so  was  the  liver, 
spleen,  lungs,  and  blood;  both  kidneys  were  enlarged,  white,  and  fatty  degenerated). 

(10)  With  rice-water  stool  kept  for  24  hours  and  then  mixed  with  milk  and  bread  fed 
four  white  mice,  1,  2,  3,  4.  Fed  them  again  with  the  same  stool  having  been  kept  further 
24  hours. 

Mice  Nos.  1  and  3  were  found  dead  the  second  day  after  the  second  feeding.  No  symp- 
toms observable  during  life.  On  post-mortem  examination  it  was  found  that  the  small  intes- 
tine was  distended  with  mucus,  lungs  were  found  inflamed;  no  other  change.  The  micro- 
scopic examination  of  the  heart's  blood  revealed  the  presence  of  numerous  longish  straight 
bacilli.  The  contents  of  the  small  intestines  showed,  besides  epithelial  cells  in  various  stages 
of  disintegration,  large  numbers  of  longish  straight  bacilli  (b.  subtilis),  many  of  them  with 
spores  and  numerous  micrococci.  No  comma  bacilli  of  any  kind.  Mouse  No.  3  was  found 
dead  on  the  fourth  day.  Lungs  were  much  inflamed,  small  intestines  distended  with  creamy 
fluid;  this  fluid  contained  numbers  of  epithelial  cells  and  whole  groups  of  epithelial  tubes, 
evidently  the  lining  of  Lieberkuhn's  crypts,  and  besides  straight  bacilli  (bac.  subtilis)  large 
numbers  of  beautiful  comma-shaped  bacilli  of  at  least  two  (possibly  three)  varieties,  difiiering 
from  one  another  very  markedly  in  length  and  thickness.  They  were  isolated  or  in  couples 
and  : -shaped;  they  were  markedly  pointed  at  their  extremities. 

The  smaller  variety  were  a  little  larger  than  the  comma  bacilli  of  cholera  stools,  but 
were  conspicuous  and  different  by  their  very  tapering  and  pointed  ends.  The  blood  of  the 
heart  contained  various  kinds  of  straight  bacilli,  and  a  fair  n^^mber  of  comma  bacilli  of  the 
same  different  varieties  as  those  in  the  intestinal  mucus. 

Such  a  condition,  namely,  lungs  inflamed,  intestines  inflamed  and  distended  by  creamy 
mucus,  is  a  condition  familiar  to  every  one  who  has  seen  many  cases  of  septicaemia  both  in 
mice  and  rabbits  occurring  after  experiment,  and  in  not  by  any  means  rare  instances  spon- 
taneously. To  consider  the  death  of  the  above  mice  as  due  to  cholera  and  their  post-mortem 
appearances  as  indicating  cholera  would  be  absolutely  unwarranted.  It  so  hajopened  that  at 
the  same  time  two  mice  died  that  had  not  been  subject  to  any  experiment,  having  been  kept 


All  "feeding  "  was  done  on  an  empty  stomach. 
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altogether  separately.  One  interesting  fact  resulted  from  these  experiments.  It  is  this,  that 
comma  bacilli  of  different  varieties  and  different  from  the  human  comma  were  found  in  the 
intestinal  mucus  and  in  the  blood  of  an  animal  that  could  not  be  said  to  have  been  affected 
with  cholera. 

EXPERIMENTS  MADE  WITH   INTESTINAL  MUCUS   AND  WITH   BLOOD    OF   THESE   THREE  MICE, 

NOS.  1,  2,  AND  3. 

(a)  Mixed  intestinal  mucus  (fresh)  of  mouse  1  with  milk  and  bread,  and  fed  with  it  two 
mice  (11  and  12)  and  two  rats  (5  and  6). 

In  the  same  way  fed  Avith  intestinal  mucus  of  mouse  3  two  mice  (17  and  18)  and  two  rats 
(7  and  8). 

The  mouse  11  was  found  dead  three  days  thereafter ;  there  was  no  distinct  anatomical 
change  in  any  organ. 

The  mouse  12  was  found  dead  four  days  after  ;  small  intestine  was  distended  with  creamy 
mucus;  no  comma  bacilli  in  it  of  any  kind,  only  small  and  largish  straight  bacilli.  Lungs 
inflamed.    Blood  of  heart  contains  bacilli,  differing  in  thickness  and  length. 

All  rats  (5,  6,  7,  8)  remained  well,  mice  17  and  18  remained  well. 

It  follows  then,  from  these  experiments,  that  mice  11  and  12,  fed  with  intestinal  mucus  of 
mouse  1  and  not  containing  any  comma  bacilli,  died  ;  whereas  the  mice  17  and  18  fed  with  the 
intestinal  mucus  of  mouse  3,  i.  e.,  the  one  containing  numbers  of  comma  bacilli,  remained 
perfectly  well. 

That  the  mice  11  and  12  died  in  consequence  of  the  feeding  can  not  be  proved;  the  symptoms 
were  more  like  those  of  some  kind  of  septicaemia. 

(6)  Diluted  heart's  blood  of  mouse  3  with  neutral  saline  solution,  and  inoculated  with  it 
subcutaneously  two  mice,  13  and  14,  and  two  rats,  15  and  16. 

(This  blood  contained  numerous  comma  bacilli  of  at  least  two  varieties.)  Both  mice  13 
and  14  were  dead  four  days  afterwards. 

Showed  no  symptoms  during  life.  On  post-mortem  examination  lungs  were  found  inflamed, 
small  intestine  distended  with  mucus ;  heart's  blood  contained  large  numbers  of  minute 
vibrios,  but  quite  unlike  the  comma  bacilli  of  mouse  3. 

The  vibrios  look  more  like  imperfect  spirilla.  Many  of  the  vibrios  contained  one  or  more 
granules.    Besides  these  there  were  present  thickish  and  thin  straight  bacilli. 

The  intestinal  mucus  contained  various  kinds  of  straight  bacilli,  differing  in  length  and 
thickness. 

(c)  The  blood  of  mouse  12  was  diluted  with  neutral  saline  solution,  and  inoculated  with 
it  subcutaneously  two  mice  (19  and  20),  and  two  rats  (21  and  22).  One  of  these  was  found 
dead  3  hours  after,  lungs  much  inflamed  ;  the  other  was  dying  24  hours  after.  In  the  heart's 
blood  were  a  few  thickish  bacilli ;  slight  congestion  of  the  intestine;  lungs  inflamed. 

It  follows  f I'om  that  the  death  of  these  mice  could  not  have  been  caused  by  the  inoculation, 
since  only  a  drop  of  the  diluted  blood  was  used  for  inoculation  and  the  state  of  the  lungs  in  both 
animals  was  clearly  of  older  standing  than  the  inoculation. 

The  two  rats  remained  well. 

From  these  experiments  it  follows  that  the  mice  died  under  anatomican  lesions,  indicating 
some  kind  of  septic£emia,  and  that  death  could  not  have  lieen  either  the  result  of  feeding  or 
inoculation,  siiice  other  mice  died  with  the  same  lesions,  but  which  had  not  been  the  subject 
of  experiment. 

The  death  of  mouse  19  proves  this  beyond  doubt,  since  it  died  with  the  same  symptoms, 
and  must  have  been  suffering  from  the  disease  before  inoculation  was  performed. 

In  some  of  the  animals  the  small  intestine  was  distended  with  a  creamy  fluid  containing 
numerous  detached  epithelial  cells  and  various  kinds  of  bacilli. 

It  is  imj)ortant  to  take  notice  of  this  fact  since  there  appears,  judging  from  the  statements 
of  various  French  observers,  a  tendency  to  consider  such  an  occurrence  in  animals  experimented 
upon  with  choleraic  material  as  indicating  that  the  animal  had  died  of  cholera.  Nothing 
would  be  more  unjustified. 
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INOCULATION  EXPERIMENTS  MADE  WITH  CULTIVATIONS  OF  COMMA  BACILLI  AND  THE  SMALL 

STRAIGHT  BACILLI. 

(a)  With  a  piire  cultivation  of  comma  bacilli  started  from  mucous  flakes  of  an  acute 
typical  case  inoculated  two  rabbits  into  the  subcutaneous  tissue  of  the  thigh.    No  result. 

(6)  With  the  same  cultivation  inoculated  to  rabbits  into  the  peritoneal  cavity.    No  result. 

(c)  With  the  same  cultivation  injected  into  the  jugiilar  vein  of  two  rabbits.    No  result. 

(f?)  A  hypodermic  syringe  filled  from  this  cultivation  injected  into  the  small  intestine  of 
one  rabbit.  No  result.  On  dissection  being  made  before  the  end  of  a  week,  all  organs  were 
found  perfectly  healthy.    In  the  intestine  no  trace  of  any  change,  no  comma  bacilli. 

(e)  With  a  cultivation  on  linen  of  comma  bacilli  and  the  small  bacilli,  24  hours  old,  inocu- 
lated two  rabbits  subcutaneously.    No  result. 

(/)  With  same  material  inoculated  two  rabbits  into  the  peritoneal  cavity.  No  result. 
(One  of  these  rabbits  died  on  the  eighth  day  with  severe  peritonitis,  much  peritoneal  exudation 
and  lymph.    No  comma  bacilli  or  other  organisms  in  the  exudations  or  blood.) 

{g)  With  the  same  cultivation  inoculated  one  rabbit  into  jugular  vein.  This  animal  was 
rather  in  a  poor  condition,  having  had  an  abscess  on  the  back,  due  to  caries  of  a  dorsal  ver- 
tebra. The  animal  died  on  the  seventh  day  with  severe  peritonitis  and  pleuritis,  copious 
sanguineous  exudation,  inflammation  of  the  lungs  ;  no  comma  bacilli  or  any  other  organisms  in 
blood  and  exudation. 

(h)  Of  a  mixture  of  a  cultivation  of  comma  bacilli  with  a  cultivation  of  small  bacilli  inoc- 
ulated (injected  one  hypodermic  syringe  full)  into  the  cavity  of  the  small  intestine  of  one 
small  monkey.    No  result. 

(i)  Of  same  cultivation,  injected  about  one-half  syringe  full  into  the  jugular  vein  of 
another  small  monkey.    No  result. 

[j)  Mucus  flakes  and  fluid  taken  from  the  ileum  of  an  acute  typical  case  had  been  kept  in 
ra  capsule  for  three  days ;  after  this  time  there  were  present  in  the  fluid  large  numbers  of  putre- 
factive organisms,  large  bacilli  and  micrococci,  in  some  of  the  flakes  comma  bacilli  were 
present  in  enormous  numbers ;  besides  these  there  were  numerous  S -shaped  and  spirillum 
■organisms  which  could  be  distinctly  seen  to  be  derived  from  the  comma  bacilli  (see  fig.  13). 
■Of  the  flakes  full  of  commas  injected  one  syringe  full  into  the  cavity  of  the  small  intestine  of 
one  cat.    No  result. 

(k)  Of  same  material  injected  one  syringe  full  into  the  jugular  vein  of  another  cat.  No 
Tesult. 

(?)  Of  a  mixture  of  a  cultivation  of  comma  bacilli  and  of  small  bacilli  injected  one  syringe 
full  into  the  cavity  of  the  small  intestine  of  one  (third)  small  monkey.    No  result. 

(m)  Of  same  cultivations  injected  half  a  syringe  full  into  the  jugular  vein  of  one  (fourth) 
small  monkey.    No  result. 

(n)  Of  same  material  injected  one  syringe  full  into  the  duodenum  of  a  rabbit.    No  result. 

(o)  Ditto  one  rabbit  into  small  intestine.    No  result. 

(p)  Ditto  one  rabbit  into  jugular  vein.    No  result. 

From  all  these  experiments  it  follows  that  neither  with  mucus  flakes  taken  from  the  ileum 
-of  acute  cases  of  cholera,  nor  with  stools  recent  and  old,  nor  with  cultivations  of  comma  bacilli, 
is  it  possible  to  produce  in  animals  (mice,  rats,  cats,  rabbits,  and  monkeys)  any  illness,  be  the 
introduction  into  the  system  cai-ried  out  by  feeding,  by  subcutaneous  injection  into  the  jugular 
vein,  or  by  injection  into  the  cavity  of  the  intestine. 

That  the  animals  operated  on  by  Nicati  and  Rietsch,  and  by  Koch  and  others  (mentioned 
on  a  previous  page),  did  not  die  of  cholera,  but  in  consequence  of  the  operation,  must  be 
evident  to  every  one  who  has  much  experimented  in  Euroi^e. 

While  cats  readily  get  over  abdominal  operations,  dogs  do  not  do  so,  besides  the  fact  that 
in  the  case  of  cats  and  monkeys,  although  considerable  quantities  of  mucus  full  of  comma 
bacilli  and  pure  cultivations  of  comma  bacilli  were  injected  into  the  bowels,  the  animals  did 
not  die,  and  showed  no  symptoms,  proves  that  the  choleraic  comma  bacilli  are  quite  harmless 
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'on  these  animals;  and  if  any  animal  would  be  likely  to  take  cholera  it  would  be  monkeys;  nor 
is  it  likely  that  there  should  exist  such  a  vast  diflference  in  susceptibility  between  cats  and 
'dogs. 

(Koch  seems  to  think  that  the  injection  must  be  made  into  the  duodenum,  but  how  is  this 
reconcilable  with  his  statement  that  the  disease  has  its  seat  chiefly  in  the  lower  part  of  the 
ileum?) 

It  is  well  known  that  in  India  even  severe  surgical  operations  succeed  much  easier  than  in 
Europe,  and  this  presumably  applies  also  to  animals;  such  severe  operations  as  abdominal 
operations  (opening  the  peritoneum  and  drawing  out  a  loop  of  intestine)  succeed  readily,  as 
has  been  shown,  in  India,  on  rabbits,  cats,  and  monkeys,  but  the  experiments  have  been 
a'ej)eated  in  Calcutta  on  dogs  with  the  same  negative  result. 

In  two  dogs,  the  peritoneum  was  02:)ened  on  the  linea  alba,  and  a  considerable  quantity  of 
pure  cultivation  of  comma  bacilli,  derived  from  the  mucus  flakes  of  a  cholera  ileum,  was 
injected  in  the  duodenum;  in  a  third  dog  only  water  was  injected;  all  the  seanimals  remained 
alive  and  showed  absolutely  no  symptoms.  From  these  experiments  it  follows,  (1)  that  the 
animals  operated  upon  by  Nicati  and  Rietsch  and  by  Koch  did  not  die  of  cholera,  but  in  con- 
sequence of  the  operation,  and  (3)  that  neither  the  comma  bacilli  of  cultivation  nor  those  in 
the  original  mucus  flakes  of  choleraic  intestine  are  capable  of  producing  cholera  when  injected 
into  the  small  intestine  of  rabbits,  cats,  monkeys,  or  dogs. 

Addendum. — Professor  Horsley,  of  the  Brown  Institution,  London,  has  made  for  Mr.  G. 
Dowdeswell  similar  experiments  on  four  rabbits,  two  guinea-pigs,  and  one  dog,  with  pure 
■cultivations  of  choleraic  comma  bacilli  (derived  from  cholera  cases  in  France  as  well  as  from 
India) ;  a  small  quantity  was  injected  into  the  upper  part  of  the  small  intestine.  The  operation 
ivas  made  antisejjtlcallij.  All  seven  animals  remained  well.  Professor  Horsley  has  also  kindly 
made  for  one  of  us  the  following  experiments  on  guinea-pigs  and  dogs: 

Three  dogs  were  operated  upon  antiseptically ;  of  pure  cultivation  of  living  and  fresh 
choleraic  comma  bacilli  in  gelatine,  half  a  hypodermic  syringe  full  was  injected  into  the  com- 
mencement of  the  duodenum  of  each  animal.    No  result. 

In  a  further  series  5  dogs  were  similarly  operated  uj^on,  and  the  comma  bacilli  were 
injected  into  the  duodenum,  but  no  result  followed. 

Three  guinea-pigs  were  operated  upon,  not  antiseptically,  of  a  cultivation  of  bacillus  grown 
in  gelatine  and  derived  originally  some  15  months  ago  from  a  jequirity  infusion — but  passed 
through  several  successive  cultivations  in  broth  and  proved  to  be  quite  innocuous — less  than 
half  a  hypodermic  syringe  was  injected  into  the  commencement  of  the  duodenum  of  each  animal. 

All  these  animals  were  dead  before  3  days  were  over.  The  small  intestine  was  much  con- 
gested, its  cavity  was  filled  with  mucus  containing  large  masses  of  detached  epithelium  cells. 

It  must  be  clear  from  these  experiments  that  the  choleraic  comma  bacilli  injected  into  the 
intestine  of  rodents  or  carnivorous  animals  in  London  have  neither  the  power  of  producing 
cholera,  nor  have  they  the  j)Ower  of  producing  any  diseased  condition,  and  therefore  are  not 
pathogenic  organisms. 

The  assumption  that  the  comma  bacilli  introduced  into  the  small  intestines  of  animals  are 
capable  of  multiplication,  and  of  producing  a  sjiecial  poison  which,  absoi'bed  into  the  system, 
produces  death,  is  not  borne  out  by  these  experiments.  The  fact  observed  by  Koch  and  others 
that  the  comma  bacilli  are  capable  of  multiplying  and  growing  in  the  cavity  of  the  alimentary 
canal  does  not  prove  anything  for  their  assumed  pathogenic  property,  since  they  would  natu- 
rally be  capable  of  growing  in  that  locality,  which  is  their  natural  breeding  ground.  The 
deaths  of  the  animals,  then,  operated  upon  by  Koch  and  others,  is  not  due  to  any  specific  disease- 
producing  power  of  the  comma  bacilli,  but  is  due  to  septic  infection  or  in  conseqiience  of  the 
operation.  The  operation  alone,  exposure  of  the  peritoneal  cavity,  the  handling  of  the 
duodenum  not  performed  under  spray — leaving  out  any  subsequent  injection  of  the  comma 
bacilli — produces  death  with  the  same  symptoms  .as  in  the  experiments  of  Koch  and  others. 
That  the  comma  bacilli,  like  other  putrefactive  bacteria,  are  capable  of  producing  the  septic 
poison  (ptomaines)  seem  to  appear  from  the  later  experiments  of  Nicat  and  Rietsch,  who 
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injected  comparatively  large  doses  of  broth  in  which  the  comma  bacilli  had  been  growing,  and 
from  which,  subsequently,  the  comma  bacilli  were  removed  by  filtration.  The  symptoms 
under  which  the  animals  died  were  identical  with  those  of  septic  intoxication,  such  as  are 
produced  by  the  injection  of  putrid  fluids  from  which  the  piitrefactive  bacteria  had  been  pre- 
viously removed.  Nicat  and  Rietsch  seem  to  be,  strange  to  say,  altogether  unacquainted  with 
the  observations  of  Gaspard,  Panum,  Bergmann,  Weber,  Billroth,  and  many  others  who  have 
studied  and  described  the  pathology  of  septic  infection  in  dogs  ;  the  two  French  experimenters 
consider,  stranger  still,  their  own  result  as  indicating  the  production  by  the  comma  bacilli  of 
a  specific  virus.  It  should  be  said  that  the  experiments  performed  by  Koch,  Nicat,  and 
Rietsch,  if  they  do  not  prove  that  cholera  is  transmissible  to  animals,  at  any  rate  prove  that 
the  choleraic  comma  bacilli  are  capable  of  growing  in  the  mucous  membrane  of  the  small 
intestine  of  animals  and  then  to  produce  a  chemical  poison,  hence  are  pathogenic.  The  answer 
to  this  would  be  this  :  Amongst  the  innumerable  bacteria  existing  in  normal  human  f  gecal  mat- 
ter, there  is  one  species  of  minute  bacilli  which  Bienstock  has  succeeded  in  isolating  by  arti- 
ficial cultivation  in  alkaline  solid  media.  These  bacilli  inoculated  into  mice  produce  death  in 
24  hours,  bacilli  being  found  in  the  blood  of  the  animals  (Centranbl.  f.  d.  Med.  Wiss.,  1883,  p. 
949)  ;  and  further,  Pasteur  and  Sternberg  have  isolated  from  the  normal  human  saliva  a 
species  of  bacterium  which  produces  fatal  disease  in  rabbits. 

In  conclusion,  we  wish  to  render  our  best  thanks  to  the  following  gentlemen,  who,  during 
our  stay  in  India,  have  generously  and  liberally  given  us  every  possible  assistance,  and  have 
secured  to  us  every  facility  for  carrying  out  our  investigations:  Dr.  Cunningham,  sanitary 
commissioner  with  the  Government  of  India;  Dr.  Barclay,  secretary  to  the  sanitary  commis- 
sioner; Dr.  Hewlett,  deputy  surgeon-general  with  the  Government  of  Bombay;  Dr.  Cook, 
principal  of  the  Grant  Medical  College  in  Bombay;  Dr.  Waters,  pathologist  in  the  same  col- 
lege; Dr.  Lyon,  professor  of  chemistry  in  the  same  college;  Dr.  Anna,  physician  in  the 
cholera  ward  of  the  same  college;  Dr.  Coates,  principal  of  the  medical  college  in  Calcutta; 
Dr.  Waddell,  professor  of  chemistry  in  the  same  college;  Dr.  C.  Mackenzie;  and  last,  but  not 
least.  Dr.  D.  D.  Cunningham,  professor  of  physiology  in  the  medical  college  in  Calcutta. 

To  Mr.  Alfred  Lingard,  who  has  rendered  most  valuable  assistance  in  every  part  of  the 
inquiry,  our  special  thanks  are  due. 

Appendix  A. 

ON  THE  RELATION  OF  BACTERIA  TO  ASIATIC  CHOLERA. 

In  order  to  understand  the  exact  relation  of  organisms  to  the  cause  of  disease,  the  following 
circumstances  have  to  be  well  borne  in  mind: 

(1)  A  disease  may  be  caused  by  a  virus  which  is  the  product  of  an  organism,  but  the  dis- 
ease is  not  a  communicable  one,  or,  with  other  words,  the  disease  is  not  an  infectious  disease. 
An  example  of  this  kind  we  find  in  septic  or  putrid  intoxication. 

As  is  well  known  through  the  researches  of  Gaspard,  Panum,  Bergmann,  Sanderson,  and 
others,  certain  products  of  putrefaction,  resulting  from  the  activity  of  the  putrefactive  bacteria 
on  nitrogenous  compounds,  outside  the  animal  system  or  within,  when  introduced  in  small 
quantities  into  an  animal  or  man,  produce  a  ti^ansitory  pyrexia,  and  if  the  quantity  of  the 
material  is  sufficiently  large,  in  addition,  symptoms  of  acute  poisoning,  as  vomiting,  purging, 
hemorrhage  in  the  various  serous  and  parenchymatous  organs,  collapse,  and  deatli. 

In  these  instances  the  poison  itself  can  be  and  has  been  isolated  and  separated  from  the 
putrefactive  organisms  which  produce  it. 

The  blood  and  tissues  of  an  animal  thus  poisoned  do  not  while  fresh  contain  organisms, 
and  possess  no  infective  properties. 

Koch  describes  the  nature  and  action  of  the  cholera  virus  in  a  similar  manner,  viz,  it  is  a 
product  of  (not  putrefactive  but  specific)  organisms,  i.  e. ,  the  comma  bacilli.  The  poison  itself, 
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as  in  the  case  of  putrid  iiitoxication,  is  a  chemical,  i.  e.,  not  organized,  ferment  produced  by 
the  comma  bacilli,  which,  having  found  entrance  into  the  alimentary  canal,  multiply  rapidly 
and  produce  the  ferment  which  absorbed  into  the  system  induces  the  whole  chain  of  symptoms- 
constituting  cholera.  Just  as  in  the  case  of  putrid  intoxication,  the  directly  active  virus 
requires  for  its  production  the  putrefactive  bacteria;  so  also  in  the  case  of  cholera,  the  cholera 
virus  pi'esupposes  the  existence  and  multiplication  of  the  comma  bacilli.  The  essential  differ- 
ence between  the  two  cases  is  this,  that  in  the  putrid  intoxication  the  putrid  poison,  as  is- 
evident  from  the  nature  of  things,  can  be  produced  outside  the  body,  and  can  be  isolated  from 
the  organisms;  whereas  in  cholera  the  comma  bacilli  can  only  unfold  their  poisonous  activity 
within  the  alimentary  canal,  i.  e.,  in  the  system  itself.  As  has  been  shown  on  former  pages, 
these  inferences  of  Koch  as  to  the  relation  of  the  cholera  process  to  the  comma  bacilli  are  based 
on  propositions  which  have  not  been  proved,  and  therefore  can  not  be  accepted,  and  besides- 
they  necessitate  the  assumption  of  direct  contagion,  which  is  in  opposition  to  all  that  is  known 
of  cholera. 

(2)  Or  a  disease  may  be  caxised  by  a  poison  which  is  produced  under  certain  conditions, 
but  always  outside  the  animal  body,  say  in  a  suitable  soil,  and  when  finding  access  into  the- 
body  and  without  reproducing  itself  here  sets  up  a  definite  group  of  symptoms.  This  poison 
may  be  the  outcome  of  f ermentive  processes  caused  by  an  organism  or  not,  i.  e. ,  by  pecixliar 
chemical  ferments.  Thus,  in  malarial  and  other  fevers,  the  virus  does  not  reproduce  itself" 
within  the  body  ;  it  is  produced  outside  the  body  in  a  peculiar  soil.  Whether  it  is  produced, 
by  the  agency  of  organisms  or  by  purely  chemical  fermentive  processes  is  a  matter  of  detail 
to  be  discussed  below.  At  any  rate,  this  group  comj^rises  non-infectious  diseases  allied  to- 
those  of  the  former  category. 

(3)  Or  a  disease  may  be  an  infectious  disease  and  caused  by  an  organism  in  the  true  sense' 
of  the  word. 

This  class  comprises  diseases  which  have  this  great  and  essential  character  in  common,, 
that  they  are  directly  transmissible.  In  their  process  of  transmission  there  is  always  only  an 
almost  infinitesimal  quantity  of  virus  required  to  start  the  disease  ;  that  in  every  infected  indi- 
vidual this  virus  multiplies  to  an  enormous  extent,  so  that  all  affected  tissues  and  sometimes 
the  blood  teem  with  virus.  And  it  is  owing  to  this  fact  of  self-multiplication  that  it  appears 
a  priori  probable  that  the  virus  in  infectious  diseases  is  a  living  entity. 

In  anthrax,  glanders,  tuberciilosis,  erysipelas,  swine  fever,  fowl  cholera,  various  kinds  of 
septiccemia,  etc.,  this  entity  has  been  definitely  identified,  isolated,  cultivated,  and  with  it  the- 
disease  reproduced.  In  all  these  instances  it  has  been  found  to  be  an  organism  belonging  to 
the  tribe  of  bacteria  (micrococcus,  bacterium,  and  bacillus),  and  in  all  these  instances  the 
same  kind  of  organism  has  been  found  in  the  blood  or  diseased  tissues  of  the  individual  infected 
either  with  the  artificial  cultivation  or  the  original  material.  In  other  infectious  diseases  this 
whole  chain  of  evidence  is  incomplete,  i.  e.,  typhoid  fever,  small-pox,  syphilis,  the  organism 
has  not  been  clearly  demonstrated.  In  still  other  infectious  diseases  the  organism  has  been 
identified,  but  not  isolated,  and  its  activity  has  not  been  tested,  e.  g.,  relapsing  fever.  In  a 
last  group  of  infectious  diseases  it  has  been  identified  and  isolated,  but  owing  to  the  unsuscep- 
tibility  of  animals  to  the  disease  its  activity  can  not  be  tested.    Such  is  the  case  in  leprosy. 

(4)  Or  a  disease  might  be  due  to  a  virus  which,  although  undergoing  multiplication  within 
the  bod}''  of  a  person  affected  Avith  the  malady,  does  not  leave  the  body  as  actual  virus,  but 
requires  some  intermediate  stage  to  become  so.    An  instance  of  this  kind  is  not  known. 

A  disease  of  this  kind  would  be  an  infectious  disease,  but  not  exactly  in  the  same  sense  as- 
one  mentioned  Sub.  3. 

NoAV,  the  question  arises,  in  what  category  of  diseases  should  cholera  be  placed  ?  The  first 
point,  and  the  one  which  is  obviously  of  the  greatest  importance,  is  this,  is  cholera  an  infec- 
tious malady  in  the  true  sense  of  the  word  or  is  it  not  ? 

Is  cholera  a  disease  of  which  it  can  be  said  that  the  virus  introdiiced  into  a  suitable 
individual  increases  to  an  enormous  extent,  and  thus  yields  a  crop  of  new  virus,  the  smallest: 
quantity  of  which  when  finding  access  to  a  new  individual  is  capable  of  starting  the  malady,, 
like  anthrax  or  small-pox  ? 
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As  is  well  known  from  tlie  immense  literature  of  the  subject,  there  are  a  good  many 
ohservers  who,  on  account  of  their  Indian  experience,  question  the  correctness  of  the  view  that 
cholera  can  be  communicated  from  individual  to  individual,  either  directly  or  indirectlj^,  i.  e., 
through  human  intercourse,  but  they  maintain  that  cholera,  like  malarial  and  other  fevers,  is 
independent  of  human  intercourse,  but  owes  its  origin  to  peculiar  fermentative  products  of 
the  soil.    According  to  this  view,  the  doctrine  of  contagium  vivum  does  not  apply  to  cholera. 

Now,  this  view  as  to  the  independence  of  cholera  on  human  intercourse  must  and  does 
appear  to  medical  men  in  Europe  very  strange,  considering  that  the  history  of  almost  every 
visitation  of  European  countries  by  cholera  clearly  points  to  the  invasion  of  the  disease  by 
human  intercourse.  But  when  one  comes  to  consider  the  conditions  obtaining  in  India,  such 
a  view  as  above  stated  to  be  held  by  very  experienced' observers  in  India  loses  all  its  strange- 
ness. 

One  of  the  best-established  facts  in  connection  with  cholera  amongst  Anglo-Indian  troops 
in  India,  and  on  the  strength  of  which  invariably  successful  action  is  taken,  is  this  :  That  as 
soon  as  in  any  cantonment  cholera  appears  amongst  the  soldiers  the  troops,  including  those 
affected,  are  removed  to  camp,  and  cholera  ceases. 

If  cholera  were  commxmicable  directly  or  indirectly  from  one  individual  to  another,  why, 
one  may  ask,  should  it  cease  under  these  new  conditions,  since  in  many  instances  cases  con- 
tracted in  the  cantonment,  but  coming  to  head  only  after  removal  into  the  new  camp,  are  still 
there  to  sow  the  virus?  The  habits  of  the  soldiers  remain  the  same,  the  evacuations  are  dis- 
posed of  in  the  same  way  as  previously,  and  nevertheless  cholera  does  not  spread.  Or,  take 
the  conditions  obtaining  among  the  native  populations.  Benares,  as  is  well  known,  is  a  center 
in  which  continually  large  numbers  of  pilgrims  congregate. 

The  sanitary  conditions  prevailing  in  this,  as  in  other  cities,  are  so  primitive  that,  seeing 
and  to  a  great  extent  smelling  the  insanitary  state,  one  is  lost  in  amazement  how  it  is  possible 
if  this  theory  be  correct  that  cholera  is  not  constantly  there  epidemicallj^  The  Ganges,  on 
the  shores  of  which  the  city  is  located,  is  considered  by  the  Hindoos  as  the  sacred  river,  and 
therefore  ablutions  in  it  by  the  pilgrims  and  natives  of  the  town  are  carried  on  to  an  enormous 
extent. 

But  not  only  external  ablutions,  internal  ablutions  as  well,  as  also  washing  of  garments 
and  linen,  are  carried  on  on  a  large  scale. 

It  is  a  curious  sight  to  see  hundreds  of  Hindoos  bathing  in,  washing  their  mouths  and 
teeth  with,  as  well  as  drinking,  the  water  of  this  filthiest  of  waters.  One  of  the  main  drains 
of  the  town  discharges  its  filth  into  the  river  at  a  place  close  to  the  nest  of  temples.  The 
number  of  people  bathing  here,  washing  their  mouths  and  teeth,  washing  their  clothes, 
drinking,  carrying  away  the  water  in  vessels  for  domestic  use,  at  this  very  spot,  in  intangible 
proximity  to  this  unsightliest  outlet,  is  simply  extraordinary. 

The  drainage  of  the  city  is  so  defective  that  in  everj^  street  the  stagnation  in  the  drains  is 
a  thing  that  obtrudes  itself  in  a  very  unpleasant  manner  to  the  eye,  and  still  more  to  the  nose, 
and  this  finds  almost  its  climax  in  the  very  vicinity  of  the  temjjles  and  shrines,  where  constantly 
processions  of  pilgrims  pass  up  and  down.  The  domestic  arrangements  are  of  the  most  primi- 
tive nature.  Some  sort  of  latrines  are' found  even  in  the  houses  of  the  poorest,  but  these 
latrines  communicate  only  with  defective,  and  in  many  instances  stagnant,  drains,  and, 
besides,  a  contamination  by  human  dejecta  of  the  house  wells  is  not  only  not  excluded,  but  is, 
one  might  say,  the  rule.  And  this  is  not  only  the  case  in  the  poorest  houses,  but,  as  direct 
inspection  proved,  in  well-to-do  establishments. 

Even  the  public  wells,  of  which  there  are  a  great  many  in  the  town,  and  the  water  of 
which  is  ostensibly  used  for  di'inking  pi\rposes,  are  such  as  not  to  exclude  constant  contami- 
nation. They  are  surrounded  by  a  raised  platform  of  masonry,  and  on  this  platform  there  is 
washing  of  clothes  carried  on.  Now,  in  every  well  that  was  examined  the  masonry  of  the 
well  itself  was  defective,  and  in  several  instances  the  fluid  filth  was  distinctly  seen  oozing  into 
the  well  through  the  defective  masonry. 

Now,  if  under  these  conditions  a  case  of  cholera  occurs  in  any  locality  of  the  town,  how,  one 
might  reasonably  ask,  is  it  jjossible  that  this  can  ever  remain  isolated?   How  is  it  that  it  is 
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not  followed  by  an  epidemic  outbreak  of  the  disease?  That  the  people  of  Benares  have  not 
become  unsusceptible  to  the  disease  is  proved  by  the  fact  that  epidemics  do  occur  occasionally. 
In  the  latter  half  of  October,  that  is,  some  time  after  the  rains,  Benares  had  only  a  few 
isolated  cases,  although  the  sanitary  conditions  are  such  that  an  epidemic  then  and  at  all  times 
would  have  been  the  very  thing  to  he  expected. 

Or  take  the  conditions  obtaining  in  Bombaj'.  In  two  quarters  of  Bombay,  Dobie  Talao 
and  Cavel,  there  occurred  a  good  many  cases  of  cholera  during  the  month  of  September. 

In  both  there  is  an  attempt  at  drainage,  but  owing  to  the  habits  of  the  people  of  i;sing  the 
street  gutters  instead,  any  attempt  of  collecting  and  guarding  human  excreta  must  be  futile. 
Not  only  is  this  the  case,  but  the  excreta  in  some  streets  (owing  to  the  heavy  rains)  find  their 
way  from  the  water-closets  at  the  back  of  the  houses  into  the  streets,  and  here  the  liquid 
•sewage  can  be  seen  and  smelt  spreading  in  the  gutters  and  all  around  them.  In  addition  to 
this,  there  are  wells  situated  in  the  street,  or  in  some  instances,  e.  g.,  in  Dobie  Tolao,  at  the 
back  of  the  houses.  In  both  instances  the  passage  of  the  liquid  sewage  into  the  wells  through 
the  defective  masonry  can  be  detected  without  any  difficulty. 

Although  the  people  are  not  supposed  to  drink  from  this  water,  i;sing  it  ostensibly  only 
for  washing  of  clothes  and  domestic  utensils,  it  is  nevertheless  a  well-known  fact  that  some- 
times they  do  use  it,  since  the  water  supply  (from  the  Vihar)  is  an  intermittent  one,  and  in 
case  of  the  deficiency  of  this  drinking  water  (which  occurs  during  the  day-time),  the  people 
do  not  hesitate  to  use  the  well-water  for  drinking  purposes.  On  first  questioning  them  they 
■do  not,  of  course,  admit  it,  but  on  cross-examination  it  has  been  invariably  brought  out  that 
they  did  and  do  use  it  so. 

In  addition  to  all  this,  one  must  bear  in  mind  that  their  cooking  utensils  must  be  constantly 
contaminated  with  filth  and  filthy  water,  and  to  all  this  add  the  habits  of  the  natives  of  eating 
with  their  bare  and  by  no  means  clean  fingers,  and  one  can  easily  understand  that  they  embody 
a  considerable  amount  of  filth  in  the  shortest  time. 

In  an  alley  in  Cavel  in  which  lived  about  50  people,  each  family  in  a  small  room  leading 
out  into  a  common  court,  there  occurred  in  one  of  the  rooms  two  cases  of  cholera,  two  brothers, 
mendicant  jjriests.  The  sanitary  conditions  here  were  the  same,  or  worse,  if  anything,  the 
people  all  being  very  poor,  and  the  habits  of  these  brothers  in  the  way  of  disposing  of  their 
filth  difiiered  in  no  way  from  the  general  rule,  and  nevertheless  no  more  cases  of  cholera 
•occurred  here.  The  sanitary  conditions  existing  in  other  parts  of  the  town,  and  particularly 
in  villages,  are  simply  described  by  the  word  nil,  and  nevertheless  a  case  of  cholera  occurs 
occasionally,  but  does  not  spread.  The  disposal  of  the  excrements,  the  washing  of  clothes, 
linen,  and  utensils  in  the  water  (tanks)  used  for  general  and  drinking  purj^oses,  all  their 
habits,  their  eating  with  unclean  hands  or  after  washing  them  with  the  filthy  water,  are  the 
^same. 

In  Calcutta  the  conditions  among  the  natives,  in  groups  of  huts  (bustees)  interspersed 
amongst  European  houses,  and  often  situated  around  a  tank,  are  the  same  everywhere  ;  tanks, 
supposed  to  be  only  ornamental  or  for  drinking  purposes,  are  nevertheless,  as  may  be  seen 
almost  everywhere,  used  by  the  natives  for  their  external  and  internal  ablutions,  for  Avashing 
their  clothes,  and  even  for  more  unsightly  though  natural  purposes,  and  the  natives  often 
drink  this  water. 

How  is  it,  then,  one  might  reasonably  ask,  that  if  once  a  case  of  cholera  occurs  in  one 
of  the  houses  around  such  a  tank,  it  does  not  sj^read  ?  That  at  certain  seasons  of  the  year 
(during  the  months  of  January,  February,  and  March)  it  assumes  considerable  and  sometimes 
alarming  proj)ortions  is  no  answer  to  this  question,  since  during  the  hot  season,  when  it  ought 
to  spread,  if  the  contagionist  theory  pure  and  simple  were  true,  it  oiaght  to  be  inore  jDrevalent, 
whereas  just  the  contrary  is  the  case. 

Now,  do  not  all  these  facts  support  in  a  conspicuous  degree  the  view  held  by  many  expe- 
rienced observers,  that  cholera  is  not  directly  communicable  from  the  sick  to  the  healthy — that 
it  is  independent  in  the  first  place  on  locality  and  season  ? 

What,  in  the  face  of  such  facts,  which  could  be  miiltiplied  many  times,  and  had  been  done 
so  in  a  most  clear  and  thorough  manner  by  Bryden,  v.  Pettenkofer  in  all  his  writings,  from 
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experiences  in  India  and  Europe  {e.  g.,  the  immunity  from  cholera  experienced  by  Versailles,, 
Lyons,  and  other  cities),  becomes  of  the  view  of  the  contagionist,  who,  like  Virchow,  Koch, 
and  others,  must  of  necessity  maintain  the  possibility  of  direct  contagion,  if  the  comma, 
bacillus  is  to  be  of  any  account  in  the  matter  ?  The  perfectly  gratuitous  statements  of  Koch 
(1.  c.)  as  to  the  ready  and  direct  transmission  of  the  disease  by  linen  soiled  by  evacuations  of 
cholera  patients,  the  still  more  gratuitous  assertions  as  to  the  spread  of  cholera  on  shipboard 
from  patient  to  patient,  lose  all  significance  when  compared  with  the  abundant  and  overwhelm- 
ing evidence  as  to  the  non-communicability  of  the  disease  directly  from  the  sick  to  the 
healthy,  and  as  to  its  dependence  on  locality  and  season. 

Even  granting  for  the  sake  of  argument  that  Koch'&  statements  with  regard  to  the  distri- 
bution of  the  comma  bacilli  are  correct  (statements  which  have  been  shown  previously  to  be  in 
flagi'ant  opposition  to  the  facts  observed  by  us),  his  inferences  that  the  comma  bacillus  is  the 
cause  of  cholera  can  not  be  true,  since  cholera  is  in  an  eminent  degree  a  malady  which  is  not 
directly  communicable  from  the  sick  to  the  healthy,  but  which  it  ought  to  be  under  all  condi- 
tions if  it  were  dependent  on  the  comma  bacilli,  seeing  that  these  are  voided  by  the  sick  in 
enormous  numbers,  and  that  they,  in  India  at  any  rate,  find  constantly  and  copiously  access  to 
the  system  of  persons.  If  additional  proof  were  required  to  bear  this  out,  the  experience  in 
the  hospital  of  the  medical  college  in  Calcutta  where  Koch  worked,  and  as  is  well  known  in 
other  hospitals  in  India  as  well  as  in  Europe,  might  liave  furnished  Koch  with  it.  Here 
cholera  patients  are  jmt  more  or  less  indiscriminately  amongst  other  patients,  and  still  neither 
attendants  nor  other  patients  ever  contract  the  disease. 

Every  one  accxistomed  to  work  with  bacteria  knows  well  how  insignificant  and  useless 
ordinary  precautions  of  cleanliness  are  of  keeping  bacteria  out  from  where  one  does  not  want 
them,  and  the  comma  bacilli  would  make  no  difference  from  this. 

True,  Koch  says  that  the  comma  bacilli  being  killed  by  drying,  particles  of  the  evacua- 
tions, although  at  first  full  of  living  comma  bacilli,  would  by  drying  on  linen,  on  the  floor, 
etc.,  become  non-infectious.  Now,  as  is  well  known,  micrococci  and  bacterium  termo  are 
also  killed  by  drying,  and  as  these  have  no  spores,  i.  e. ,  permanent  seeds,  contamination  of 
culture  media  by  them  simply  through  the  air  should  be  impossible,  and  nevertheless,  as  is 
known  to  every  worker  in  this  field,  the  contrary  is  the  case.  This  simply  proves  that  the 
micrococci  and  bacterium  contained  in  minute  jaarticles  of  putrid  substances  wafted  about  by 
air  currents  are  not  really  dry,  since,  if  they  were  so,  they  would  be  dead,  and  could  not  pro- 
duce contamination. 

That  in  a  ward  where  several  cholera  patients  are  constantly  soiling  the  floor  and  beds 
with  their  evacuations,  and  where  the  attendants  are  constantly  handling  these,  it  is  absolutely 
inconceivable  that  no  contamination  of  their  persons  should  occur  with  the  organisms  present 
in  the  evacuations,  and  amongst  others  also  with  the  comma  bacilli;  to  say  that  probably  the 
attendants  are  probably  in  robust  health,  and  therefore  insusceptible,  does  not  meet  the  case, 
because  some  of  the  attendants  are  not  so,  and  besides,  what  of  the  other  patients  in  the 
wards  ?  A  visit  at  meal-times,  seeing  sick  and  weakly  patients  eating  with  their  fingers, 
would  soon  convince  eveiybody  of  the  absurdity  of  su.ch  a  view. 

Another  point  which  Koch  adduces  to  explain  the  non-communicability  of  cholera  directly 
from  the  sick  to  the  healthy  is  this:  Koch  says  that  the  comma  bacilli  can  not  live  in  acid 
medium,  and  therefore,  when  taken  into  the  stomach  of  a  healthy  person,  they  can  not  pass 
unscathed  into  the  small  intestine,  their  breeding  ground.  But  this  assertion  of  Koch's  as  to 
the  fatal  influence  of  acid  on  the  comma  bacilli  is  not  borne  out  by  observation;  on  the  con- 
trary, the  comma  bacilli  are  not  killed  by  weak  acid,  as  has  been  shown  on  a  former  page. 

The  writings  of  v.  Pettenkofer  have  fully  and  satisfactorily  exjDlained  those  few  cases  of 
transmission  of  cholera  by  linen,  not  because  of  their  being  soiled  with  cholera  evacuations, 
but  because  they  are  derived  from  an  infected  locality.  In  those  few  instances  where,  on  ships 
and  in  a  hospital,  apparently,  a  spread  of  the  disease  has  been  observed,  this  apparent  spread 
has  been  caused,  not  because  a  cholera  case  was  there,  but  because  the  ship  or  hospital  had 
become  itself  a  cholera  locality,  and  it  is  not  necessary  to  enter  here  further  into  this.  If 
anything  can  be  made  of  these  instances,  it  is  certainly  not  in  favor  of  the  contagionists. 
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There  is,  then,  no  reason  to  suppose  that  the  discovery  of  the  comma  bacillus,  nor  tlie 
■small  straight  bacilli  above  described,  supplies  the  contagionists  with  new  facts  by  which  to 
support  their  theory,  because,  in  the  first  instance,  all  the  known  facts  as  to  the  spread  and 
distribution  of  cholera  are  against  such  a  theory,  and,  in  the  second  place,  because  the  state- 
ments as  to  the  relation  of  the  comma  bacillus  to  the  disease  are  not  sufficiently  established ; 
but,  it  might  be  argued,  if  the  comma  bacillus,  or  the  small  straight  bacillus,  are  not  the  cause 
of  cholera,  then  some  other  organism  mi;st  be  it,  since  it  is  said,  with  great  accentuation,  that 
cholera  can  be  spread  by  human  intercourse.  It  is  further  assumed  that  the  cholera  poison, 
or  something  that  can  develop  into  it,  having  found  entrance  into  an  individual,  multiplies 
there,  is  discharged  by  the  evacuations,  finds  access  to  a  peculiar  favorable  locality,  and  then, 
supposing  other  conditions  favorable,  develops  into  the  real  poison,  which,  having  had 
entrance  in  some  way  or  another  into  a  healthy  person,  creates  the  disease.  That  the  virus  is 
not  present  as  such  in  the  cholera  evacuations  is  clear  from  the  fact  that  the  cholera  is  not 
directly  communicable ;  that  the  cholera  evacuations,  when  brought  into  a  suitable  soil,  ever 
develop  the  virus  there  is  no  direct  evidence  to  show  ;  the  presumption  is  great,  but  as  regards 
direct  proof  there  is  none. 

The  importation  of  cholera  into  Europe  and  the  Mediterranean  countries,  as  is  well  known, 
€an  not  be  traced  in  all  cases  to  the  impoi'tation  of  a  person  affected  with  the  disease,  and  in 
some  well  established  instances  (Hirsch,  Pettenkofer,  Sander,  and  others)  has  been  traced 
to  the  importation  of  a  something — articles  of  linen  or  clothing — derived  from  an  infected 
locality,  but  which  articles  had  not  been  soiled  directly  by  cholera  evacuatioirs.  (See  Hirsch, 
Berliner-Klin.  Woch.,  N.  31,  1884.) 

While,  then,  on  the  one  hand  there  is  direct  evidence  to  show  that  the  cholera  evacviations 
do  not  and  can  not  contain  the  active  virus,  there  is  also  this  evidence,  that  organisms  like  the 
comma  bacilli  and  the  straight  small  bacilli,  constantly  occurring  in  the  mucus  flakes,  can 
have  nothing  definite  to  do  with  the  disease.  But  no  micrococcus,  bacterium,  or  bacillus,  or 
any  other  kind  of  bacterium,  fulfills  the  elementary  conditions  just  expressed. 

One  might  say  from  the  knowledge  that  bacilli  have  the  power  to  produce  spores  that  it 
might  be  a  bacillus.  The  bacillus  itself,  as  it  passes  out  of  the  body  of  a  patient,  might  be 
inactive,  but  its  spores  formed  outside  the  body,  in  peculiar  soil  and  at  certain  seasons,  might 
be  the  active  principle.  Those  who  would  accept  such  a  view  would  of  course  say  that  the 
virus  is  a  bacillus  which  can  unfold  its  poisonous  activity  only  when  introduced  into  the  new 
individual  as  spores;  the  fresh  evacuations  containing  only  the  bacilli  are  inactive.  Allowing, 
for  the  sake  of  argument,  this,  a  simple  consideration  will  show  its  untenability.  These  hypo- 
thetical spores  introduced  into  the  body  of  a  person  would  germinate  into  bacilli,  and  these 
would  then  multiply  by  fission  after  the  manner  of  bacilli,  and  hereby  produce  the  chemical 
ferment  necessary  to  start  the  disease.  Spores  of  anthrax  bacilli  introduced  into  a  suitable 
animal  germinate  into  the  bacilli;  these  multiply  to  a  great  extent,  and  cause  the  disease  known 
as  malignant  anthrax.  And  this  simile  might  be  further  carried  by  saying  that,  just  as  is  the 
case  with  the  anthrax  bacilli,  they  do  not  form  spores  unless  certain  conditions,  as  temper- 
ature, moisture,  and  free  access  of  air,  so  also  the  hypothetical  bacilli  vacuated  by  a  cholera 
patient,  would  produce  spores  only  when  placed  under  the  necessary  conditions.  But  this 
simile  suffers  from  a  cardinal  defect;  it  is  this:  in  aiithrax,  the  bacilli  are  as  virulent  as  the 
spores,  and  there  is  no  case  known  of  bacilli,  sej^tic  or  specific,  in  which  the  bacilli  themselves 
have  not  precisely  the  same  functions  as  their  spores. 

It  might  be  said  that,  as  is  the  case  in  some  conditions  in  anthrax,  the  bacilli  may  be 
innocuous,  whereas  their  spores  may  be  poisonous,  e.  g.,  bacilli  taken  from  the  blood  of  an 
animal  dead  from  anthrax,  when  grown  at  high  temperatures  (42  to  43  C.)  for  sufficiently  long 
time  (two  to  three  weeks),  may  lose  their  activity  entirely  on  sheep,  whereas  if  the  bacilli  are 
used  when  growing  at  ordinary  temperature  or  when  allowed  to  form  spores  prove  active  on 
sheep.  And  it  might  be  said  that  a  similar  thing  may  be  the  case  in  cholera,  i.  e. ,  the  hypo- 
thetical bacilli  of  the  evacuation  might  be  inactive,  but  when  growing  under  certain  conditions 
(of  soil  and  season)  may  prove  active  either  as  bacilli  or  after  having  formed  spores.  But  it 
must  be  evident  that  the  cases  are  widely  different  from  one  another.    The  comparison  could 
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be  applied  with  a  certain  semblance  of  feasibility  if  the  anthrax  bacilli  produced  in  one) 
animal  and  used  fresh  proved  inactive  on  the  same  species,  but  acquired  potency  when  grown 
under  conditions  different  from  those  obtaining  in  the  animal  body.  As  far  as  our  knowledge- 
goes,  just  the  contrary  is  the  case  with  all  pathogenic  bacteria,  they  being  potent  when  fresh,. 
i.  e.,  directly  taken  from  the  infected  animal. 

The  strongest  reason  for  not  admitting  this  kind  of  bacillar  relation  to  the  disease  is  this, 
that  no  bacilli  exist  in  the  blood  or  any  other  tissues  of  patients  suffering  from  cholera. 

There  is  absolutely  nothing  that  in  the  remotest  degree  could  bear  out  such  a  bacillar 
origin. 

The  blood  and  other  tissues,  intestines,  mesenteric  glands,  liver,  spleen,  kidneys,  lungs,, 
spinal  cord  of  acute  typical  cases  have  been  carefully  examined  after  the  approved  modern 
methods,  and  nothing  could  be  found  of  bacilli,  except  occasionally,  but  comparatively  rarely, 
a  few  bacilli,  clearly  of  putrefactive  oi'igin,  could  be  seen  in  the  portal  vessels  of  the  liver,  in 
the  dead  portions  of  the  mucosa  of  the  stomach,  and  in  the  cavity  of  the  Lieberkuhn's  follicles,, 
as  well  as  in  the  spaces  between  the  detached  epithelial  lining  and  the  membrana  propria  of 
these  glands,  but  this  only  rarely  and  in  very  few  places,  and  when  it  occurred  it  was  clearly 
due  to  post-mortem  changes.  Cholera  disease  is  so  rapid  in  its  development  and  course,  its, 
symptoms  are  so  complex,  and  so  many  different  nerve  centers,  as  the  centers  of  circulation 
and  respiration,  secretion,  the  alimentary  canal,  and  muscular  system,  are  affected  that  there 
can  be  iro  doubt  that  the  actual  virus  must  have  found  entrance  into  the  blood  and  circulation, 
and  thence  is  distributed  to  and  acts  on  the  various  centers.  Koch,  not  finding  any  comma, 
bacilli  anywhere  except  the  intestines,  overcomes  the  difficulty  by  saying  that  the  actual  virus- 
is  a  chemical  ferment,  produced  by  the  comma  bacilli  in  the  intestines,  and  its  absorption  into 
the  system  sets  up  the  symptoms  of  the  disease.  But  since  the  assertions  on  which  the  theory 
is  based  are  not  sufficiently  supjported,  i.  e.,  the  assertion  as  to  the  presence  of  the  comma, 
bacilli  in  the  living  tissue  of  the  intestine,  this  theory  can  not  be  accepted.  For  the  same 
reason  the  small  straight  bacilli  can  have  nothing  to  do  with  the  disease,  and,  as  there  are  no- 
other  organisms  present,  it  follows  that  the  body  of  a  iKdieni  suffering  from  cholera  contains-, 
no  organisms  of  any  hind  that  can  he  associated  with  the  disease. 

From  all  this  it  appears  that  there  is  no  evidence  obtainable  that  the  disease  is  associated 
with  a  distinct  specific  form  of  bacteria,  a  fact  which  was  expected  from  reasons  stated  above.. 

The  a  priori  probabilities  of  there  being  a  micro-organism  connected  with  the  disease- 
belonging  to  a  higher  order  than  bacteria  (e.  f/. ,  hyphomycetes,  etc.),  are  not  much  greater 
than  for  the  bacteria,  for  although  they  very  often  show  very  complicated  changes  in  their 
process  of  growth  and  development — witness  the  complexity  of  the  growth  and  development 
of  a  penicillium,  aspergillus,  mucor,  saprolegnia,  etc. — it  is  an  established  fact  that  in  all  these 
instances  where  the  mycelium  succeeds  in  growing  and  thriving  also  the  spores  succeed  in 
germinating  and  giving  origin  to  the  mycelium.  It  might  be  said  that  it  requires  the  spores, 
to  set  up  the  disease,  for  they  can  make  a  start  where  the  mycelium  might  be  inca^oable  to  do  so^ 
and  this  is  to  a  certain  extent  borne  out  by  the  observations  of  Grohe,  Lichtheim,  and  others,, 
who  have  shown  that  after  the  introduction  of  the  sjjores  of  certain  species  of  aspergillus  intO' 
the  rabbit  a  general  mycosis  can  be  produced,  and  concluding  from  this  it  might  be  argued 
that,  supposing  cholera  to  be  due  to  a  hyphoniycetes,  and  supposing  also  that  it  were  necessary 
that  the  mycelium  should  be  first  brought  into  a  j^roper  soil  and  at  proper  time — and  thus, 
satisfying  the  theory  of  the  localists — in  order  to  be  capable  of  forming  spores,  which,  when 
finding  access  into  the  human  body,  set  up  the  disease  cholera. 

This  may  be  possible  but  it  is  not  probable,  for  the  simple  reason  that  in  cholera  there  is. 
no  pax't  of  the  body  where  anything  of  a  spore  or  mycelium  can  be  detected; 

(Assertions  have  been  made  that  there  have  been  seen  in  rice-water  stools  that  had  been 
kept  for  four  days  organisms  in  the  shape  of  a  kind  of  mucor,  which  form  cysts,  which  again 
give  origin  to  spores,  which  again  give  origin  to  mycelium,  .which  again  produces  cysts,  which 
ultimately  yield  a  crop  of  comma  bacilli;  but  all  this,  on  account  of  its  inherent  improbabilities,. 
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the  coarseness  and  siiperfieiality  of  the  method  investigation,  is  so  ahsurd  and  is  so  much  at 
variance  with  what  is  linown  of  these  microphytes  that  it  neither  requires  nor  deserves  serious 
consideration. ) 

Thus  the  conchision  is  forced  on  us  that  in  cholera  no  micro-organism  that  can  he  in  any 
way  connected  witli  tlie  disease  is  present  in  the  body  of  a  person  affected  with  cholera. 

How  then  is  it  possible  to  explain  the  invasion  by,  and  sj^read  in  a  locality  of,  the  disease  ? 
No  doubt  the  assumption  of  a  specific  living  organism,  which,  in  one  form  or  the  other,  having 
gained  entrance  into  a  person,  there  multiplies  and  produces  the  disease,  and  then  is  passed  out 
in  enormous  numbers  into  soil  suital)le  for  the  peculiar  change,  in  the  course  of  which  it 
assumes  its  potency,  is  a  feasible  one,  and  at  the  same  time  simple,  and  it  is  one  towards  which,  in 
some  of  his  later  writings  at  any  rate,  v.  Pettenkofer  inclines,  who  as  yet  has  given  the  most 
satisfactory  view  of  the  mode  of  propagation  and  causation  of  the  disease  as  contrasted  with  the 
view  of  the  contagionists,  who  assume  an  organism  capable  of  starting  the  disease  as  it  passes 
out  of  an  infected  body. 

As  stated  just  now,  the  assumption  of  a  micro-organism  passing  out  of  a  choleraic  patient 
being  indirectly  connected  with  the  disease,  i.  e. ,  by  and  by  acquires  a  potency,  is  very  simple, 
but  it  is  not  absolutely  necessary,  and,  as  has  been  shown,  is  contrary  to  the  facts  observed. 

Supposing  somebody  maintained  that  the  choleraic  evacuations  contained  the  virus  in  a 
potential  state ;  as  has  been  shown  above,  this  can  not  be  an  organism,  since  the  organisms 
present  in  the  evacuations  do  not  fulfill  the  elementary  conditions  required  of  the  choleraic 
virus,  and  therefore  he  would  have  to  assume  that  it  is  a  chemical  ferment.  But  against  such 
a  view  there  is  this  great  difficulty,  that  this  potential  virus  must  be  capable  of  self-multiplica- 
tion, for  introducing  an  infinitesimal  quantity  of  it  from  a  cholera  locality  into  a  new  place  it 
is  capable  of  producing  an  epidemic  outbreak  of  cholera.  A  self-multiplying  thing  can  not  be 
simply  a  chemical  ferment;  according  to  all  our  notions  this  must  be  a  living  organism. 

In  the  face  of  the  fact  that  no  micro-organism  hitherto  jDroved  as  connected  with  infectious 
diseases  would  fulfill  iill  the  conditions  required  of  the  cholera  virus,  and  detailed  on  a 
previous  page,  and  in  view  of  the  fact  that  no  micro-organism  can  be  found  in  the  body  of  a 
person  affected  with  cholera,  as  being  connected  with  the  process  of  the  disease,  it  is  impossi- 
ble to  maintain  that  the  evacuations  of  a  person  affected  with  cholera  contain  actually  or 
potentially  the  cholera  poison  in  the  shape  of  an  organism,  and  from  this  it  follows  that  the 
direct  cause  of  cholera  is  not  an  organized  ferment  which  has  found  entrance  into  the  body  of 
the  patient,  which  there  multiplies  and  passes  out  again  in  enormously  increased  numbers,  but 
it  must  be  some  kind  of  ferment  produced  altogether  outside  and  independently  of  the  body 
of  a  cholera  patient. 

There  can  be  no  cpiestion  that  a  cholera  case  introduced  into  a  suitable  locality  can  and 
does  transform  this  locality  into  a  center  of  the  plague,  and  there  can  be  likewise  no  doubt 
that  cholera  can  be  and  is  occasionally  introduced,  not  by  a  patient  at  all,  but  by  some  articles 
coming  from  an  infected  locality.  Pettenkofer,*  in  his  various  writings  on  this  disease,  has 
very  clearly  drawn  attention  to  all  these  facts,  and  it  is  not  necessary  to  enter  further  into  them 
here.  Some  very  remarkable  instances  of  very  rapid  infection  (half  an  hoi;r  to  a  few  hours) 
through  linen  soiled  with  choleraic  evacuations,  and  coming  from  a  cholera-infected  locality, 
are  given  by  Professor  Drasche,  of  Vienna.  (Der  Pilzfund  in  der  Cholera,  Vienna.  1884, 
pp.  U,  15.) 

The  cholera  virus  producing  an  epidemic  is  then  created  in  this  new  suitable  locality  by 
something  transferred  to  it  from  an  infected  center.  This  something  must  obviously  be  self- 
multi]3lying,  and,  as  no  chemical  ferment  fulfills  this  elementary  condition,  it  is  necessary  to  as- 
sume that  this  something  is  a  living  entity,  an  organism.    And  as  stated  above,  the  direct 

*  That  the  choleraic  evacuations  per  se  do  not  contain  the  virus  is  a  conclusion  in  harmony  with  all  the  facts 
known  of  the  disease,  for  otherwise  the  disease  would  be  directly  contagious,  which,  as  has  been  shown,  it  eminently 
is  not.  Pettenkoffer,  in  his  little  pamphlet  ••  Die  Eutdeckung  des  Cholerapilzes,  Munchen,  1884,"  gives  on  page  8 
and  posstJii  a  very  remarkable  instance  of  an  epidemic,  that  of  the  prison  Laufen,  in  which  the  liarmlessuess  of 
choleraic  evacuations,  recent  and  old,  is  weU  illustrated. 
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virus  being  a  chemical  or  non-organized  ferment,  we  arrive  at  the  conclusion  that  a  living 
organism  transferred  from  a  cholera  locality  into  a  new  and  suitable  soil  therein  multiplies  and 
gives  rise  to  the  iDroduction  of  a  chemical  ferment,  which,  when  finding  access  to  the  body  of  a 
person,  sets  up  the  disease  cholera. 

The  alkaloids  known  as  ptomaines,  produced  by  micro-organisms  outside  the  animal  body 
and  acting  as  deadly  jDoison  to  the  animal  economy,  may  be  quoted  as  an  illustration.  Excep- 
tion might  be  taken  to  this  theory,  on  account  of  the  difficulty  of  explaining  the  incubation 
after  infection  with  chemical  poison.  But  the  difficulty  is  far  less  than  at  first  appears.  The 
chemical  poison  present  in  the  seeds  of  abrus  i^recatoriusor  jequirity — the  adrin  of  Messrs. 
Waddell  and  Warden — requires  generally  24  hours  to  develop  its  poisonous  property,  consist- 
ing in  inflammation  and  oedema  at  the  seat  of  inoculation,  followed  by  death  of  the  animals 
after  two  or  three  days. 

It  might  be  asked  now  how  it  is  possible  to  explain  on  this  theory  the  well-known  fact 
that  linens  soiled  with  choleraic  evacuations  have  been  capable  of  infecting  with  cholera  per- 
sons who  have  handled  these  articles,  imless  by  the  theory  that  the  evacuations  after  some 
time  have  developed  the  virus? 

In  the  first  place  it  is  equally  well  known  that  such  an  infection  is,  on  the  whole,  of  rare 
occurrence,  and  one  will  ask  in  return  if  the  cholera  evacuations  are  capable  of  developing  the 
virus,  how  is  it  that  this  kind  of  infection  is  of  rare  occurrence? 

Clearly  because  the  evacuations  alone  are  not  caj)able  to  develop  the  virus,  but  in  those 
cases  in  which  they  acquired  this  i^ower  something  else  had  been  added,  some  organism 
capable  to  develop  the  virus  while  growing  in  the  evacuations.  This  leads  us,  then,  to  this 
theory.  The  cholera  evacuations  alone  do  not  contain  the  virus  either  potentially  or  actually, 
but  if  something  else,  the  extraneous  specific  organism,  finds  access  to  them,  this  is  capable  to 
pi'oduce  the  virus  in  the  evacuation.  But  this  organism  does  not  necessarily  require  cholera 
evacuation  for  its  multiplication  and  for  the  creation  of  the  virus,  since  it  is  capable  of  doing 
this  also  in  other  suitable  soil. 

This  theory,  then,  seems  to  be  capable  of  explaining  all  the  facts  concerning  cholera.  To 
repeat  it,  the  cholera  evacuations,  per  se,  do  not  contain,  actually  or  potentially,  the  organism 
which  by  its  miiltiplication  creates  the  cholera  virus,  a  chemical  ferment ;  this  organism  is 
extraneous  to  the  body  of  an  affected  person  ;  wlien  transferred  to  a  suitable  locality  or  when 
finding  access  to  the  cholera  evacuations  or  other  filth  it  is  capable  of  multiplication,  and  of 
creating  the  chemical  ferment,  the  actual  virus. 

Once  having  been  created,  the  choleraic  virus  is  introduced  into  the  human  body  in  various 
ways.  A  view  favored  by  many  is  the  one  that  water  is  constantly  the  vehicle,  othei's  assume 
in  addition  the  food,  still  othei's  also  the  inspired  air.  There  exist  on  record  a  good  many  cases 
in  which  water  as  the  vehicle  of  the  virus  is  put  forward  as  having  been  proved,  but  the 
majority  of  these,  on  critical  examination,  do  not  stand.  There  can,  on  the  other  hand,  be  a 
good  many  instances  quoted  where  water  contaminated  with  choleraic  evacuations  can  be 
proved  to  have  been  incajDable  of  producing  the  disease.  There  is  in  India  not  a  tank,  not  a 
pool,  not  a  well  in  town  or  village  to  which,  on  the  one  hand,  choleraic  evacuations  have  not 
access,  and  from  which,  on  the  other,  the  natives  do  not  use  the  water  for  drinking  purposes, 
and  nevertheless,  except  in  years  of  epidemics,  isolated  cases  only  are  heard  of  around  these 
tanks  and  wells.  One  might  reasonably  ask,  if  the  cholera  evacuations  contained  the  virus, 
why  does  not  one  case  of  cholera  at  once  produce  a  wholesale  outbreak  ?  Benares  was  men- 
tioned on  a  former  page  as  giving  a  good  illustration;  so  does  many  a  quarter  in  the  native 
part  of  Bombay,  so  do  many  localities  in  Calcutta,  and  so  do  almost  every  city  and  village 
where  a  case  of  cholera  does  occur. 

The  cases,  such  as  the  noted  Broad-street  pump  outbreak,  where  the  water  had  been 
notoriously  contaminated  by  sewage  and  choleraic  evacuations,  do  not  prove  that  these  latter 
contained  the  virus,  since,  if  cholera  evacuations  had  access  to  the  well,  then  also  other 
matters  of  the  soil  may,  and  probably  have,  had  access  to  it. 
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That  water  can  he  a  veliicle,  provided  the  virus  formed  in  the  soil  has  had  access  to  the 
water,  is,  however,  altogether  a  different  matter.  Such  cases,  well  established,  are  on  record, 
and  amongst  them  the  cases  quoted  in  the  sanitary  reports  for  India,  in  those  of  the  Local 
Government  Board  of  London  (the  Broad-street  pumji  epidemic),  with  reference  to  Loudon 
water  supply,  are  good  instances.  In  order  to  satisfy  the  condition  that  dilution  of  the  virus 
by  water  would  neutralize  the  action  of  the  virus  if  it  were  simply  a  chemical  substance,  it 
is  necessary  to  assume  that  the  (chemical)  virus  is  fixed  on  solid  particles,  possibly  on  the 
organisms  that  produce  it. 

And  similarly,  there  is  no  reason  to  exclude  food  as  a  vehicle,  provided  it  becomes  con- 
taminated with  the  material  containing  the  virus  either  directly  or  through  water.  And 
likewise  the  ijossibility  of  the  virus  gettiug  access  to  the  body  by  means  of  the  inspired  air  is 
perfectly  admissible  (see  Dryden  Reports  on  Cholera  in  the  Bengal  Presidency  from  1817  to 
1872),  considering  that,  if  the  virus  is  created  in  the  soil,  it  can  escape  the  soil  in  various 
ways,  and  be  inhaled  by  a  human  being  just  like  the  malarial  poison,  and,  further,  consider- 
ing that  the  nature  of  the  disease  cholera  is  such  as  to  necessitate  the  assumption  that  the 
virus  mi;st  have  entered  the  blood  in  order  to  start  all  those  complex  symptoms,  due  to  the 
disturbance  of  so  widely  different  centers  and  organs.  In  addition  to  this  there  are  several 
well-established  instances  known  in  which  the  handling  of  linen  j^reviously  soiled  with 
choleraic  evacuations  has  been  capable  of  producing  cholera  within  as  short  a  time  as  half 
an  hour  (see  "Drasche:  Der  Pilzfund  bei  der  Cholera,"  Vienna,  1884).  In  these  instances 
clearly  the  virus  must  have  been  a  chemical  ferment  that  had  found  access  to  the  organs  of 
circulation  within  such  a  short  time,  which  it  could  have  done  only  by  the  respiratory  organs. 

Appendix  B. 

on  the  relation  op  water  contaminated  with  comma  bacilli  to  cholera. 

The  assumption  by  Koch  that  the  comma  bacilli  are  connected  with  the  cause  of  cholera 
has  received  a  remarkable  confirmation  ])y  Koch  himself.  As  will  be  remembered,  Koch, 
while  in  Calcutta,  by  one  of  his  later  reports  to  his  Government,  and  particularly  by  an  article 
that  appeared  in  the  "  Englishman  "  of  Calcutta,  18th  February,  1881,  the  substance  of  which 
article  has  been  telegraphed  to  all  European  papers,  has  greatly  startled  all  those  that  did  not 
at  once  readily  believe  in  the  comma  bacilli  as  the  cause  of  cholera.  Koch  therein  states  that 
cholera  having  broken  out  in  one  of  the  bustees  surrounding  a  tank  in  a  suburb  of  Calcutta,  he 
visited  this  bustee  and  found  nnmerotis  comma  bacilli  in  its  tank.  On  his  second  visit,  a  week 
later,  the  epidemic  being  on  the  decline,  he  found  much  fewer  comma  bacilli  in  that  water, 
and  this  seemed  to  him  and  the  "  Englishman"  to  furnish  positive  and  remarkable  proof  that 
these  comma  bacilli  were  the  cause  of  the  cholera  outbreak.  It  is  known  to  all  who  have  been 
in  India,  and  has  been  mentioned  on  a  former  page,  that  the  natives  tase  the  water  of  every 
tank,  ditch,  and  pool,  however  dirty  and  filthy,  for  all  kinds  of  purposes — bathing,  washing 
of  mouth,  washing  of  domestic  utensils,  washing  of  clothes  and  linen,  and  even  for  drinking 
purposes. 

This  particular  tank  visited  l)y  Koch,  like  most  other  tanks,  is  surrounded  by  native  huts, 
and  is  \ised  as  a  common  reservoir,  into  Avhich  the  evacuations  of  man  and  beast  and  every 
kind  of  domestic  filth  find  access. 

That  the  water  of  such  a  tank,  around  which  cholera  cases  occur,  and  into  which  the 
evacuations  of  cholera  patients  find  access,  and  in  wliich  the  clothes  soiled  by  cholera  dejecta 
are  washed,  shoiild  contain  the  same  comma  bacilli  that  are  present  in  the  choleraic  evacua- 
tions is  what  one  would  naturally  expect,  and  likewise  that  the  number  of  these  comma  bacilli 
should  be  fewer  the  fewer  the  cholera  cases,  i.  e.,  the  smaller  the  number  of  comma  bacilli 
thrown  into  the  water.  But  to  conclude,  as  Koch  does,  that  because  there  are  comma  bacilli  in 
the  water  cholera  cases  occur  amongst  the  people  using  the  water,  and  as  soon  as  the  number 
of  comma  bacilli  decreases  in  the  Avater  the  number  of  cholera  cases  become  less,  is  manifestly 
S.  Mis.  92  33 
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illogical.  Tliat  Kocli  sliould  have  used  an  argument  of  this  nature  to  build  up  his  theroy  is  only 
intelligible  if  we  remember  how  little  convinced  some  of  the  medical  public  appeared  to  be  of 
Koch's  theory  by  his  reports,  and  that  it  requires,  as  it  were,  a  much  stronger  argument  to 
confound  his  critics.  This  discovery  of  the  comma  bacillus  in  the  water  in  that  tank  was 
considered  such  an  argument,  as  is  clear  from  the  manner  in  which  at  the  time  the  daily  and 
some  of  the  medical  papers  wrote  about  it. 

That  the  cholera  virus,  whatever  this  is,  can  find  entrance  into  a  person  by  being  conveyed 
there  by  water  is  in  perfect  harmony  with  the  facts  of  the  case,  and  that  pure  drinking  water 
not  contaminated  with  any  extraneous  material  is  of  the  greatest  importance  finds  a  very  good 
illustration  in  the  reports  of  the  privy  council  office,  in  the  Broad  street  pump  cases  in  London, 
and  in  the  various  Indian  sanitary  reports. 

Another  curious  illustration  how  even  a  very  experienced  observer  like  Koch  sometimes 
becomes  unable  to  interpret  correctly  plain  facts  is  furnished  in  the  same  reports  he  sent  to 
the  German  Government.  Koch  states  that  in  Fort  William,  in  Calcutta,  cholera  abated  as 
soon  as  a  good  water  supply  to  the  fort  was  introduced,  and  takes  this  of  course  as  proof  that, 
previous  to  the  introduction  of  the  good  water  supply,  many  cholera  cases  were  due  to  con- 
taminated water.  Now,  had  he  taken  the  troiible,  as  he  might  easily  have  done  by  looking 
at  the  records,  he  would  have  found  that  such  a  conclusion  is  quite  out  of  harmony  with  the 
actual  facts,  for  he  would  have  convinced  himself  by  studying  the  records  that  cholera  cases 
diminished  in  a  very  marked  degree  some  years  before  the  introduction  of  the  better  water 
supply,  and  that  this  diminution,  but  no  greater  one,  was  kept  up  afterwards. 

The  Indian  Medical  Gazette,  of  November,  1884,  republished,  on  page  332,  the  official 
statistics  as  to  the  course  of  cholera  in  Fort  William  from  1856  to  1876.  In  1863  there  occurred 
a  sudden  decrease  of  cholera,  and  this  decrease  was  kept  up  till  1876.  But  the  new  and  pure 
municipal  water  supply  was  not  introduced  in  1862  or  1864,  but  in  1872,  i.  e.,  nine  years  later 
than  the  conspicuous  decrease  of  cholera. 

We  have  had  the  opportunity  in  connection  with  Dr.  D.  D.  Cunningham  to  make  an  exami- 
nation of  the  water  of  some  of  the  tanks  in  Calcutta  with  reference  to  this  very  question  of  the 
comma  bacilli. 

The  same  tank  that  plays  such  a  conspicuous  part  in  Koch's  report  above  mentioned  was 
visited  on  the  26th  of  November.  It  is  situated  in  Sahil  Bagan,  a  suburb  of  Calcutta,  and  is 
marked  Tank  I ;  it  is  surrounded  by  native  huts  in  which  about  200  families  are  living.  There 
had  occurred  one  case  of  cholera  in  this  bustee  about  the  first  week  of  the  month  of  November. 
The  water  of  this  tank  was  very  dirty,  pai'ticularly  all  along  the  shore,  and  the  people  all 
around  the  tank,  as  is  customary,  made  use  of  the  water  for  all  and  every  kind  of  domestic 
and  other  purposes,  including  drinking. 

A  sample  of  this  water  was  taken  from  near  the  shore,  where  it  appeared  particularly 
impure,  about  20  yards  from  the  house  in  which  the  cholera  case  had  occurred,  and  the  micro- 
scopic examination  revealed  undoubted  comma  bacilli  identical  in  every  respect  with  those 
found  in  choleraic  dejecta.  Notwithstanding  their  presence  in  this  water,  and  notwithstanding 
the  extensive  use  the  200  families  were  constantly  making  of  it,  there  has  been  no  outbreak  of 
cholera.  Now  we  have  in  this  instance  an  experiment  performed  by  nature  on  a  scale  large 
enough  to  serve  as  an  absolute  and  exact  one.  This  water  had  been  contaminated  with  choleraic 
evacuations,  and  of  course  with  comma  bacilli,  and  it  was  used  extensively  by  so  many  human 
beings  for  several  weeks;  if,  to  speak  with  Koch,  the  comma  bacilli  were  the  cause  and  essence 
of  cholera,  how  is  it  that  not  one  person  amongst  so  many  has,  until  the  middle  of  December, 
contracted  the  disease  ?  Clearly  because  the  water  did  not  contain  the  cholera  virus,  and 
because  this  latter  has  nothing  to  do  with  the  comma  bacilli. 

It  might  be  said  that  perhaps  the  comma  bacilli  present  by  the  end  of  November  were  not 
the  same  as  the  cholera  bacilli,  but  it  must  be  remembered  that  there  having  occurred  here  a 
case  of  cholera,  owing  to  the  conditions  obtaining  here  and  owing  to  the  habits  of  the  people, 
large  quantities  of  cholera  bacilli  must  of  necessity  have  been  thrown  and  carried  into  this 
tank.  Along  the  shore  the  water  contained  abundance  of  decaying  animal  and  vegetable  nitrog- 
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enous  material  to  form  a  very  good  and  suitable  nourishing  medium  for  the  bacilli,  and  they 
must  have  had  ample  opportunity  to  multiply,  and  consequently  there  must  have  become  large 
numbers  of  them  available  sufficient  for  hundreds  of  human  beings.  And  nevertheless  no  case 
of  cholera  occurred. 

And  the  same  argument  can  be  applied  to  most  tanks  and  to  most  bustees  in  which  once 
a  case  of  cholera  has  occurred.  The  comma  bacilli  of  the  choleraic  evacuations  find  ready 
access  to  the  water  of  some  of  the  tanks,  and  there  is  absolutely  no  reason  to  suppose  that  they 
would  not  multiply,  at  any  rate  near  the  shores,  where  there  is  always  present  a  good  deal  of 
decaying  animal  and  vegetable  matter,  and  contaminate  the  whole  of  the  Avater  of  the  tank, 
and  consequently  there  ought  to  be  an  epidemic  in  the  bustee  surrounding  such  a  tank.  But 
this  is  manifestly  not  the  case. 

Close  to  this  bustee  is  another  biistee  surrounding  a  tank.  Also  in  this  bustee  there  are 
about  200  families.  The  water  of  this  tank  is  as  dirty  as  that  of  Tank  I,  and  is  used  as  ex- 
tensively as  the  former.  A  sample  of  water  taken  from  near  the  shore  and  examined  under 
the  microscope  revealed,  besides  numerous  bacillus  subtilis,  examples  of  undoubted  comma 
bacilli  in  every  respect  identical  with  those  found  in  Tank  I.  Amongst  the  200  families  living 
around  this  tank,  and  constantly  using  this  water,  there  has  not  been  a  single  case  of  cholera 
during  the  whole  of  1884. 

An  equally  striking  illusti*ation  of  the  innocuoiisness  of  the  comma  bacilli  is  furnished  by 
a  tank  situated  near  Teleepara  lane,  in  Calcutta.  Between  the  14tli  and  16th  of  November 
there  occurred  9  cases  of  cholera  in  three  liouses  of  Teleepara  lane.  In  the  accompanying 
plan  the  three  houses  are  seen  situated  around  a  bend  of  the  street,  and  they  are  Nos.  3,  4, 
and  34.  No.  34  had  3  cases.  No.  3  had  3  cases,  and  No.  4  had  3  cases.  The  people  of  No.  34  are 
rich  Hindoos,  and  also  those  of  No.  3  and  No.  4  are  well-to-do.  Two  of  these  three  hoiiseshave 
their  own  hydrant,  and  from  it  they  have  a  good  supply  of  very  clear  water,  such  as  is  supplied 
to  all  good  houses  in  the  town.  There  is  no  condition  common  to  all  thi'ee  houses,  except  that 
just  in  front  of  each  of  them,  there  appears  to  be  a  communication  with  the  street  sewer.  A 
narrow  passage  leads  from  Teleei^ara  lane  to  a  bi;stee  surrounding  a  large  tank. 

As  is  usual,  the  people  (low  caste)  living  in  this  bustee  make  extensive  use  of  the  water 
of  this  tank,  but  the  people  of  those  three  houses,  being  well-to-do  and  having  their  own  drink- 
ing water,  never  went  near  this  tank.  In  one  of  the  huts  of  this  bustee  lives  a  milkman,  who 
supplied,  amongst  others,  house  No.  34  of  Teleepara,  but  not  No.  3  or  No.  4,  The  water  of 
Tank  III,  as  usual,  is  very  dirty,  especially  near  the  shore,  and  a.  sample  of  it  examined  under 
the  microscope  revealed  the  comma  bacilli.  Amongst  the  people  of  this  bustee  there  has  not 
occurred  a  case  of  cholera  during  the  whole  year. 

It  is  quite  clear  from  all  this  that  the  statement  of  Koch  and  his  adherents  as  to  the 
importance  of  the  comma  bacilli  in  the  water  in  producing  cholera  is  in  direct  opposition  to 
the  above  facts. 

REPORT  ON  THE  CHOLERA  BACILLUS. 

By  W.  Watson  Cheyne.* 

In  view  of  the  great  importance  of  the  etiology  of  cholera,  I  have  for  some  months  past 
been  engaged  in  observations  on  that  subject,  and  during  the  epidemic  of  Asiatic  cholera,  in 
Paris  went  I  over  there  and  made  some  investigations  on  the  bacteria  present  in  the  dejecta. 
The  present  paper  gives  the  results  of  these  investigations ;  and  to  the  report  of  my  work  and 
the  conclusions  to  which  I  have  arrived  I  have  added  an  appendix,  in  which  reference  will  be 
made  to  the  observations  of  others,  more  especially  to  those  of  the  English  commission. 

*  4:  ^  *  *  *  * 

Conclusions. — Diagnostic  value. — If  now  Ave  consider  carefully  the  meaning  of  the  fore- 
going facts,  it  will  be  evident  that  the  discovery  of  the  cholera  bacillus  is  a  most  valuable 
addition  to  our  knowledge,  quite  apart  from  the  conclusions  which  may  be  come  to  as  regards 
its  casual  connection  with  Asiatic  cholera,  for,  in  the  first  place,  it  seems  to  be  constantly 
present  in  Asiatic  cholera.    I  do  not  mean  to  assert  that  the  cases  I  have  examined  are 

*  Reports  to  the  scientific  grants  committee  of  the  British  Medical  Association.    British  Med.  Gazette,  1885. 
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sufficient  to  prove  this,  but  they  are,  nevertheless,  very  striking,  for  I  had  not  selected  the 
cases  in  any  way.  I  did  not  say,  "This  seems  a  typical  case  of  the  disease,  I  will  examine 
it,"  or  "this  does  not  seem  a  good  case,  I  will  not  have  material  from  it."  I  was  glad  to  take 
all  the  material  offered  me,  without  reference  to  whether  it  came  from  a  typical  case  or  not, 
the  only  stipulation  being  that  it  should  come  from  a  recent  case.  Therefore,  the  foregoing- 
cases,  though  few  in  number,  afford  very  strong  confirmatory  evidence  of  the  statement  that 
these  organisms  are  always  present  in  Asiatic  cholera.  This  is  a  fact  which  is,  I  think,  hardly 
disputed.  In  the  second  place,  this  organism  has  never  yet  been  found  anywhere  else  than  in 
Asiatic  cholera.  I  have  mentioned  a  large  amount  of  evidence  in  support  of  this  statement, 
and  for  my  part  I  am  now  thoroughly  convinced  that  it  is  correct.  As  I  have  pointed  out, 
various  organisms  with  somewhat  similar  morphological  characters  have  lately  been  described, 
but  accurate  examination  has  shown  that  these  are  different  from  the  cholera  bacillus,  and  can 
be  readily  distinguished  from  it.  Hence  the  converse  of  these  propositions  necessarily  follows, 
namely,  that  if  the  cholera  bacillus  be  found  in  dejecta,  these  dejecta  must  have  come  from  a 
patient  suffering  from  Asiatic  cholera ;  in  other  words,  th6  presence  of  this  bacillus  may  be 
used  as  a  means  of  diagnosing  Asiatic  cholera.  The  only  fact  which  could  be  brought  forward 
against  this  view  is  that  Dr.  Klein  states  that  by  acclimatization  he  is  able  after  a  time  to 
cultivate  the  comma-shaped  bacillus  found  in  saliva  in  the  same  material  as  is  employed  for 
the  cultivation  of  the  cholera  bacillus,  and  that  these  cultivations  are  identical  with  those  of 
the  cholera  bacillus  in  many  respects.  I  shall  refer  in  detail  in  the  appendix  to  Dr.  Klein's 
statements  with  regard  to  the  salivary  bacillus.  Let  us,  however,  suppose  for  a  moment  that 
they  are  correct,  and  let  us  further  suppose  that  the  cultivations  obtained  by  acclimatization 
are  identical  with  those  of  the  cholera  bacillus,  not  merely  in  many  respects,  but  in  all  respects; 
how  would  that  affect  the  diagnostic  value  of  the  cholera  bacillus?  It  would  not  interfere 
with  its  value  as  a  diagnostic  sign  at  all,  for  Dr.  Klein  states  that,  in  the  first  instance,  the 
salivary  comma  bacillus  will  not  grow  in  the  alkaline  nutrient  jelly  used  for  the  cultivation 
of  the  cholera  bacillus ;  it  must  be  acclimatized.  If  therefore  the  comma-shaped  bacillus 
constantly  present  in  Asiatic  cholera  be  the  same  organism  as  the  salivary  bacillus,  it  must 
have  been  "acclimatized"  as  the  result  of  the  choleraic  process,  for  it  will  grow  in  the  first 
instance  in  the  alkaline  nutrient  jelly.  But  the  absence  of  the  cholera  bacillus  in  diarrhea 
from  other  causes  and  under  other  circumstances  proves  that  this  "acclimatization"  does  not 
occur  in  other  diseases  than  in  Asiatic  cholera.  Hence  if,  in  the  first  instance,  cultivations 
of  cholera  bacilli  be  obtained  in  the  alkaline  nutrient  jelly  from  dejecta,  these  dejecta  must 
have  come  from  a  case  of  Asiatic  cholera,  this  condition  being  necessary,  as  I  hav.e  just 
pointed  out,  whether  one  holds  that  the  cholera  bacillus  is  casually  related  to  cholera  or  that 
it  is  merely  the  salivary  comma  bacillus  "  acclimatized "  by  the  choleraic  process.  I  feel 
certain,  therefore,  that  I  am  not  in  any  way  misleading  the  members  of  the  association  when 
I  state  that  the  presence  of  the  cholera  baccillus  in  dejecta  may  be  held  to  be  a  diagnostic  sign 
of  Asiatic  cholera. 

The  importance  of  this  discovery  can  not,  I  think,  be  overrated,  for  it  is  probably  only  at 
the  commencement  of  an  epidemic  that  much  can  be  done  to  arrest  the  spread  of  the  disease, 
and  if  we  can  with  certainty  diagnose  the  first  case  as  true  Asiatic  cholera  an  immense  point 
is  gained.  In  any  suspicious  case  the  patient  can  be  isolated,  his  dejecta  thoroughly  disin- 
fected, and  all  the  necessary  precautionary  measures  adopted,  while  in  the  meantime  it  is 
being  ascertained  whether  or  not  it  is  a  case  of  true  Asiatic  cholera.  Thirty-six  to  forty-eight 
hours  would  suffice  for  this  purpose,  because  in  thirty-six  hours  the  colonies  on  the  glass 
plates  are  visible  under  a  low  power  of  the  microscope  and  their  characteristics  can  be  studied. 
I  venture  to  think  that  if  Koch's  work  on  cholera  lead  to  nothing  more  than  this  it  is  an 
achievement  for  which  he  deserves  the  very  highest  praise.  The  great  importance  of  this 
matter  has  been  insisted  on  by  Dr.  Koch,  and  has  been  realized  by  the  German  Government. 
During  the  past  few  months  over  one  hundred  medical  men  from  various  parts  of  Germany 
and  from  other  countries  have  received  instructions  from  Dr.  Koch  in  the  methods  of  culti- 
vating and  distinguishing  the  cholera  bacillus,  and  there  are  now  in  almost  every  town  of 
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Germany  men  able  at  once  to  ascertain  with  regard  to  any  suspicious  case  whether  or  not  it 
is  a  case  of  Asiatic  cholera.  Surely  some  steps  ought  to  be  taken  in  this  country  to  enable 
our  medical  officers  of  health  to  acquire  like  information. 

Causal  connection. — But  if  we  look  more  closely  at  the  facts  it  will  be  evident  that  there 
is  fair  ground  for  thinking  that  the  cholera  bacillus  is  in  some  way  or  other  casually  connected 
with  the  disease.  Let  us  take  the  two  main  points  which  have  been  discussed  in  detail  in  the 
foregoing  paper.  In  the  first  place,  we  have  seen  that  the  cholera  bacilli  are  always  present 
in  Asiatic  cholera  in  the  early  period  of  the  disease.  Wherever  cases  of  Asiatic  cholera  have 
been  thoroughly  examined,  whether  in  India,  in  Egypt,  in  France,  in  Italy,  or  in  Spain,  these 
bacilli  have  been  found.  ■  Wherever  the  virus  of  this  disease  goes  the  bacillus  goes  ;  where  the 
virus  disappears  the  bacillus  disappears.  The  virus  has  never  been  found  to  produce  Asiatic 
cholera  without  the  cholera  bacillus  appearing  at  the  same  time;  the  two  evidently  go  hand 
in  hand.  In  the  second  place,  this  bacillus  has  never  yet  been  found  in  other  diseases,  or  in 
places  where  connection  with  Asiatic  cholera  is  out  of  the  question.  And  yet,  if  it  be  only 
accidentally  present  in  cholera,  it  follows,  from  the  fact  that  it  is  constantly  present  in  that 
disease,  that  it  ought  to  be  very  Avidely  distributed  throughout  the  world  ;  and  ought,  there- 
fore, to  be  readily  found  quite  apart  from  Asiatic  cholera.  This,  however,  is  not  the  case,  as 
I  have  shown  at  length  in  this  report.  And  it  must  be  remembered  that  it  is  not  one  investi- 
gator alone  who  has  failed  to  find  these  organisms  apart  from  Asiatic  cholera;  but  it  is,  I 
might  say  hundreds,  at  any  rate  not  much  imder  two  hundred,  and  probably  more,  who  have 
been  searching  for  it  diligently  for  months  without  success.  When  one  considers  the  immense 
amount  and  variety  of  material  Avhich  must,  therefore,  have  been  carefully  examined  with 
negative  results,  the  statement  that  this  bacillus  is  limited  to  Asiatic  cholera  must,  I  think, 
be  taken  as  sufficiently  proved.  The  only  investigator  of  note  whose  results  seem,  at  first 
sight,  to  lead  to  an  ojjposite  conclusion  is  Dr.  Klein  ;  but,  in  the  appendix,  I  shall  point  out 
facts  in  relation  to  his  research  which  diminish  very  materially  the  importance  to  be  attached 
to  it. 

Now,  let  us  ask  what  can  be  the  meaning  of  these  two  facts  ;  and  in  doing  so  we  may  leave 
out  of  consideration  for  the  present  the  minor  points,  such  as  the  distribution  of  the  bacilli 
in  the  intestinal  canal,  their  relation  to  the  wall  of  the  intestine,  etc.  Though  these  may  act 
as  additional  arguments  for  or  against  the  view  of  the  casual  connection  of  these  bacilli  with 
Asiatic  cholera,  yet,  in  the  main,  have  reference  to  the  mode  of  action  of  the  organism,  sup- 
posing it  be  the  cause  of  the  disease.  Dr.  Koch  has  given  in  his  report  the  only  three  hypotheses 
which  may  be  formed  from  these  facts. 

In  the  first  place  one  might  say  that  the  choleraic  process  favors  the  growth  of  these 
bacilli,  by  providing  a  medium  in  which  they  can  grow  more  rapidly  than  other  forms  of 
bacteria.  But  this  hypothesis  would  imply  that  these  organisms  are  normally  very  widely 
distributed  throughout  the  world,  which  as  we  have  seen  is  not  the  case.  It  is  absurd,  indeed 
it  is  against  the  facts,  to  suj^pose  that  cholera  bacilli  are  constantly  present  in  every  indi\  idual 
and  yet  are  in  such  small  numbers  that  they  can  not  be  detected,  for  we  know  that  cholera 
dejecta  are  not  the  only  soil  on  which  these  organisms  grow  luxuriantly ;  they  grow  readily 
in  all  sorts  of  putrescible  materials,  and  if  they  are  constantly  present  in  every  individual 
they  must  of  necessity  often  meet  with  soil,  either  inside  or  outside  the  body,  in  which  they 
can  grow  well.  It  is  difficult  also,  to  see  how  they  can  prolong  their  existence  if  they  can 
only  grow  with  difficulty,  and  in  small  numbers  except  when  the  patient  is  suffering  from 
Asiatic  cholera.  Nor  is  it  possible  to  imagine  what  their  function  in  the  economy  of  nature 
could  be  under  these  circumstances,  for  every  one  of  these  bacteria  has  its  proper  function. 
Besides,  considering  the  enormous  amount  of  material  that  has  now  been  examined  for  them, 
they  would  certainly  have  been  found  by  this  time.  This  hypothesis  may,  therefore,  be  dis- 
missed and  the  other  two  considered. 

In  the  first  place  it  might  be  said  that  as  the  result  of  the  choleraic  process,  some  common 
and  well-known  form  of  organism  changes  its  character,  and  becomes  converted  into  the 
cholera  bacillus  ;  or  in  the  second  place,  it  must  be  concluded  that  the  cholera  bacillus  is  in 
some  way  or  other  casually  connected  with  the  disease. 
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The  first  conception  is  qiiite  inadmissible  in  tlie  present  state  of  our  knowledge.  We  are 
here  brought  face  to  face  with  the  question  of  the  conversion  of  one  form  of  micro-organism 
into  another.  This,  though  possible  on  the  evolution  theory,  is  contrary  to  all  carefully 
observed  facts  with  regard  to  bacteria,  and,  for  this  reason,  it  must  be  proved  beyond  a  doubt 
before  it  can  be  accepted  in  any  case.  The  evolution  theory  is  all  very  well,  but  it  is  still  only 
a  theory,  however  probable,  and  it  must  not  be  put  in  opposition  to  facts.  But,  even  on  the 
evolution  theory,  it  is  hardly  possible  to  admit  this  view,  for  change  on  the  evolution  theory — 
such  change  as  involves  complete  loss  of  original  characters  and  acqiiisition  of  new  ones — 
requires  a  long  time,  a  great  number  of  generations. 

Now,  what  is  a  generation  ?  In  the  case  of  the  higher  plants,  it  would  be  reckoned  from 
seed  to  seed.  The  formation  of  each  new  cell  does  not  imply  a  new  generation.  And  so,  in 
the  case  of  the  spore-bearing  bacteria,  I  should  be  inclined  to  reckon  the  generation  from 
spore  to  spore,  and  not  the  mere  division  of  the  rods,  which  seems  to  me  more  comparable  to 
the  formation  of  new  cells  in  the  same  generation.  But  if  one  reckon  the  whole  cycle  of 
changes  from  the  sprouting  of  one  spore  to  the  formation  of  new  spores  as  a  generation,  then 
the  idea  that  one  spore-bearing  bacterium  can  be  converted  into  another  in  a  few  hours  or 
days  is  quite  untenable. 

In  the  case  of  the  cholera  bacillus,  I  doubt  whether  the  complete  cycle  is  known;  but,  so 
far  as  our  information  goes,  it  probably  extends  from  the  early  stage,  when  the  bacillus 
is  almost  straight,  to  the  curved  stage,  and  thence  to  the  spirillar  stage.  But  this  cycle  takes 
a  considerable  time,  and  the  idea  that  a  sufficient  number  of  these  cycles  occur  in  a  single  case 
of  cholera  to  convert  one  organism  into  another  is  quite  out  of  the  question.  But,  even  grant- 
ing that  the  formation  of  each  new  cell  is  a  generation,  there  is  still  not  time  for  conversion  of 
one  organism  into  another.  Take  case  No.  2  as  an  example.  Here,  in  24  hours  from  the  first 
symptoms  of  the  disease,  there  were  already  innumeralile  myriads  of  cholera  bacilli  in  the 
dejecta;  hence,  on  the  view  we  are  considering  this  change  must  ]iave  occurred  a  considerable 
time  previously;  in  fact,  within  a  very  few  hours  of  the  commencement  of  the  choleraic 
process,  in  a  period  of  time  too  short,  so  for  as  we  can  judge,  for  the  occurrence  of  change. 
And,  then,  again,  the  cholera  bacillus  can  be  grown  through  a  large  number  of  generations 
extending  over  months,  and  it  does  not  show  the  slightest  evidence  of  change.  My  own  culti- 
vations retain  precisely  the  same  characters  as  when  they  were  first  obtained  five  months  ago. 
And  yet,  if  this  organism  be  so  very  unstable  that  a  few  hours  in  a  cholera  patient  suffice  to 
change  its  characters,  one  would  expect  that  it  would  again  revert  to  its  original  characters, 
more  especially  as  it  has  been  grown  under  a  great  variety  of  conditions.  The  attenuation  of 
anthrax  bacilli  is  not  a  case  in  point,  as  there  is  no  alteration  in  form  and  other  characters, 
but  only  loss  of  pathogenic  proj)erties.  The  only  instance  which  could  be  adduced  is  Buch- 
ner's  experiments,  in  which  he  thought  that  he  had  converted  the  innocent  hay-bacillus  into 
the  virulent  bacillus-antracis  and,  vice  versa ;  but  these  experiments  have  been  repeated  by 
various  observers,  amongst  others  by  Dr.  Klein,  and  the  conclusion  come  to  was  that  Buch- 
ner's  results  were  due  to  accidental  contamination  of  his  cultivations,  and  not  the  conversion 
of  one  organism  into  another  ;  and  Dr.  Klein  has  published  a  number  of  other  observations  on 
other  bacteria  to  show  that  a  change  of  this  kind  does  not  occur.  But  I  need  not  refer  further 
to  this  view,  against  which  all  experimental  evidence  is  unanimous,  and  in  support  of  which 
no  reliable  facts  are  known. 

We  are  then  left  with  the  other  alternative,  namely,  that,  so  far  as  our  present  knowledge 
goes,  there  is  no  other  probable  explanation  of  these  two  leading  facts  than  that  the  cholera 
bacillus  is  in  some  way  or  other  casually  connected  with  Asiatic  cholera.  There  are,  more- 
over, various  other  facts  which  favor  ^Iiis  view,  in  addition  to  the  difficulty  of  finding  any 
other  probable  explanation  of  the  exclusive  association  of  this  organism  with  Asiatic  cholera. 

According  to  Dr.  Koch,  these  organisms  are  present  in  greatest  numbers  in  the  most  acute 
cases  of  the  disease,  and  at  an  early  stage.  In  the  cases  previously  mentioned,  it  will  be  seen 
that  they  were  most  numerous  in  the  dejecta  from  a  case  only  ill  24  hours,  and  least  numerous 
where  the  patient  had  been  ill  for  4  days  and  was  recovering.    Again,  the.  experiments  on 
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animals  show  that,  when  this  organism  can  grow  in  the  intestine  it  sets  np  a  morbid  process 
similar  to  cliolei'a.  In  my  own  experience,  two  definite  cases  of  this  kind  occurred,  and  I  have 
previously  hinted  that  we  will  shortly  have  very  striking  evidence  from  Dr.  Koch  on  tbis 
point.  In  fact  it  seems  as  if  he  had  found  out  why  it  is  that  injections  performed  in  the  way 
I  have  previously  described  are  so  uncertain ;  and  apparently,  as  I  understand,  he  can  now 
infect  the  animals  with  certainty  with  pure  cultivations  of  the  cholera  bacillus.  I  need  not, 
therefore,  enter  into  this  matter  of  experiments  on  animals,  for  Dr.  Koch's  further  report  will 
be  published  soon.  Again,  this  organism  is  remarkable  for  the  rapidity  with  which  it  is 
killed  by  drying ;  and  Mr.  Macnamara  mentions,  in  his  work  on  Asiatic  cholera,  that  during 
the  epidemic  spread  of  the  disease  districts  suffering  from  drought  were  entirely  passed  over, 
although  small-pox  and  other  epidemics  were  raging  freely  in  them.  Again,  Mr.  Macnamara 
states,  as  the  result  of  his  precise  observations,  that  dilute  acids — the  gastric  juice,  for 
example — kills  the  virus  of  cholera ;  gastric  juice,  as  we  have  seen,  kills  the  cholera  bacillus 
very  rapidly.  He  also  came  to  the  conclusion  that  decomposition  destroys  the  virus  of  cholera, 
and  Dr.  Koch  came  to  the  same  conclusion  with  regard  to  the  cholera  bacillus.  Then  the  way 
in  which  epidemics  disa^jpear  from  Europe  would  imply  that  the  virus  can  not  be  very  tena- 
cious of  vitality ;  the  cholera  bacillus  has  no  spore  or  resting  stage,  and  soon  dies  when  it  has 
insufficient  nutriment. 

But  while  there  appears  to  be  every  reason  for  believing  that  without  this  bacillus  Asiatic 
cholera  coald  not  occur,  it  is  evident  that  this  disease  is  one  in  which  other  factors  play  a  most 
important  part.  It  remains  to  be  ascertained  whether  this  bacillus  stands  on  the  same  footing 
as  other  pathogenic  bacteria — say,  the  bacillus  anthracis.  Inject  anthrax  bacilli  into  an 
animal,  and  they  will  practically,  with  certainty,  cause  anthrax.  Is  the  cholera  bacillus 
equally  potent?  What  is  the  meaning  of  the  epidemic  outbreaks  of  this  disease,  and  why  is 
it  at  times  endemic  without  being  epidemic?  In  fact,  what  other  conditions  come  into  play, 
and  what  is  the  importance  of  the  share  they  take  in  the  causation  of  the  disease?  That  other 
conditions  do  i)lay  a  very  imj^ortant  part,  is  evident  from  the  whole  history  of  cholera,  and  I 
can  only  explain  the  great,  and  apparently  hopeless,  diversity  of  opinion  among  Indian 
observers,  as  to  the  contagiousness  of  the  disease,  by  supposing  that  one  observer  has  paid 
special  attention  to  one  set  of  conditions,  and  that  another  must  have  been  specially  struck  by 
other  conditions.  These  are  the  points  which,  it  seems  to  me,  now  urgently  require  investiga- 
tion ;  for,  till  some  conclusion  is  come  to  as  to  all  the  necessary  conditions  concerned  in  the 
process,  we  can  hardly  expect  to  be  able  to  decide  on  the  best  and  most  practicable  means  of 
prevention  and  cure,  although,  no  doubt,  the  knowledge  gained  by  Dr.  Koch's  work  must 
greatly  advance  matters. 

Dr.  Emmerich  (see  Deutsche  Medicinische  Wocheuschrift,  No.  50,  1884)  found,  by  culti- 
vation, a  short  thick  bacterium  in  the  blood  and  internal  organs  in  cases  of  Asiatic  cholera 
which  he  thinks  has  a  better  right  to  be  looked  upon  as  casually  connected  with  the  disease 
than  have  Koch's  cholera  bacilli.  This  research  has  been  criticised  at  length  by  Professor 
Fliigge  in  the  Deutsche  Medicinische  Wochenschrift  for  January  8,  1885 ;  and  I  need  only 
repeat  one  or  two  of  the  j)oints  in  Professor  Fliigge's  criticism,  which  seem  to  me  to  be  justi- 
fied. Emmerich  considers  that  the  reason  why  other  observers  have  failed  to  find  micro- 
organisms in  the  blood  and  tissues  is  that  too  few  cultivations  have  been  made  in  each  instance. 
If,  however,  only  a  certain  proportion  of  tlie  tubes  show  growth,  it  would  imply,  in  Fliigge's 
opinion,  the  presence  of  relatively  very  few  organisms  in  the  whole  circulating  blood,  while 
on  Emmerich's  view  the  blood  is  the  seat  of  the  disease,  and  therefore  ought  to  contain  large 
numbers  of  organisms.  Then  Emmerich  leaves  out  of  sight  the  possible  accidental  contami- 
nation of  some  of  these  tubes  during  the  process  of  inoculation,  and  also  the  possibility  that  the 
organisms  may  have  penetrated  into  the  blood  and  organs  after  death.  Fliigge  further  points 
out  that  Emmerich  did  not  employ  the  glass  plate  cultivations  in  Naples,  but  merely  inoculated 
tubes,  and  took  them  back  to  Munich,  where  the  plate  cultivations  were  first  made.  This  was, 
of  course,  a  totally  inadequate  method.  Dr.  Emmerich  apparently  saw  the  weakness  of  this 
method,  but  considers  the  objection  invalid,  because  it  was  the  same  organism  which  devel- 
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oped  in  each  iuhe.  But  Professor  Fliigge  points  out  that  the  form  and  mode  of  growth  of 
these  organisms  on  nutrient  jelly  is  by  no  means  characteristic,  and  that  many  of  the  com- 
monest accidental  impurities  of  cultivations  are  alike,  or  very  similar,  in  their  form  and  mode  of 
growth.  Emmerich  found  that,  when  he  injected  cultivations  of  these  organisms  into  guinea- 
pigs — into  their  intestine,  lungs,  or  subcutaneously — an  affection  of  the  small  intestine  ensued, 
corresponding  in  severity  to  the  quantity  of  material  injected.  There  was  either  simple 
catarrh  or  exudation  with  swelling  of  Peyer's  patches,  or  extensive  ecchymoses  and  formation 
of  ulcers,  which  in  some  cases  led  to  perforation.  In  the  cgecuui  and  large  intestines  tlier 
were. also,  at  times,  extensive  ecchymoses.  The  peritoneum  was  injected,  mesenteric  glands 
swollen,  spleen  small  and  soft.  Fliigge  points  out,  in  connection  with  this,  that  these  are  not 
the-  post-mortem  appearances  of  Asiatic  cholera  in  man ;  that  Emmerich  evidently  only 
obtained  it  with  a  certain  proportion  of  the  cultivations  which  he  brought  from  Naples ;  and 
that  similar  results  follow  the  injection  of  a  bacillus  which  has  nothing  to  do  with  the  cholera, 
and  which  Dr  Kreibohn  obtained  in  Fliigge's  laboratory  from  human  s^Dutum  and  saliva.  I 
need  not  pursue  the  criticism  of  Emmerich's  investigations  further,  more  especially  as  most 
other  observers  who  have  worked  out  the  matter  are  agreed  that  no  micro-organisins  are  pres- 
ent in  the  blood  or  internal  organs  in  Asiatic  cholera ;  but  I  may  end  by  quoting  one  sentence 
from  Fliigge's  criticism.  He  says:  "As  a  matter  of  fact,  the  state  of  matters  is  this,  that 
Emmerich  could  have  obtained  all  his  results — his  cultivations,  the  characteristics  of  the 
organisms  cultivated,  and  the  infection  of  animals — if  he  had  investigated  any  dead  body,  not 
too  long  dead,  which  had  nothing  whatever  to  do  with  Asiatic  cholera." 

I  must  now  pass  on  to  Dr.  Klein's  statements,  based  on  the  result  of  the  researches  of  the 
English  commission,  a^id  also  of  his  own  work  since  the  return  of  the  commission.  This  is 
by  far  the  most  complete  of  the  researches  which  are  opposed  to  Dr.  Koch's  views,  and  botli 
on  account  of  Dr.  Klein's  high  reputation  and  of  the  immense  importance  of  the  subject,  it 
requires  careful  and  thorough  criticism.  This  research  is  stated  by  Dr.  J.  M.  Cunningham, 
sanitary  commissioner  with  the  government  of  India,  to  be  "  entirely  siibversive  of  the 
statements  advanced  by  Professor  Koch,  as  to  the  so-called  '  comma  bacillus  being  the  cause  of 
cholera.'"  This  is  a  most  serious  conclusion,  and  being  the  view  taken  by  a  high  authority 
in  India,  and  being  nevertheless  opposed  to  the  weight  of  evidence,  it  is  the  more  necessary 
to  analyze  Dr.  Klein's  statements  very  carefully,  so  as  to  be  certain  that  there  has  been  no 
possibility  of  error. 

In  the  preliminary  report  of  the  English  Commission,  dated  November  27,  1884  (British 
Medical  Journal,  January  3,  1885),  the  first  statement  runs  as  follows:  "  The  statement  of 
Koch  that  '  comma  bacilli '  are  present  only  in  the  intestines  of  persons  suffering  from,  or 
dead  of,  cholera  is  not  in  a,ccordance  with  the  facts,  since  '  comma  bacilli  '  occur  also  in  other 
diseases  of  the  intestines,  for  example,  epidemic  dip-rrhea,  dysentery,  and  in  intestinal  catarrh 
associated  with  phthisis."  Now,  if  by  the  expression  "  comma  bacilli  "  is  meant  cholera  bacilli, 
and  it  ought  to  mean  this,  otherwise  it  is  not  ah  argument,  this  statement,  if  correct,  is,  as 
Dr.  Cunningham  puts  it,  "entirely  subversive  of  the  statements  advanced  by  Professor  Koch 
as  to  the  so-called  'comma  bacillus  '  being  the  cause  of  cholera."  And  this  statement  is  not 
only  subversive  of  the  view  that  the  cholera  bacillus  is  the  cause  of  cholera,  but  also  renders 
it  impossible  to  consider  the  presence  of  this  bacillus  as  diagnostic  of  Asiatic  cholera;  hence, 
doubtless  the  reason  why  no  mention  is  made  of  this  most  important  fact  in  the  reports  of 
the  English  Commission.  This  statement,  if  correct,  would  further  imply  great  carelessness 
on  Dr.  Koch's  part,  in  not  having  ascertained  this  fact  during  the  months  which  he  spent  on 
his  investigation,  a  fact  apparently  readily  made  out  in  a  few  weeks  by  the  English  Commis- 
sion. 

At  the  meeting  at  the  Royal  Society  on  February  5  (British  Medical  Journal,  February 
7.  1885),  Dr.  Klein  repeated  and  extended  this  statement.  He  there  said,  "Koch  overlooked 
the  fact  that  '  comma  bacilli '  occur  in  other  intestinal  diseases,  in  the  mouths  of  healthy 
persons,  and,  as  shown  recently,  even  in  some  comnion  articles  of  food  (by  Dr.  Deneke  in 
stale  cheese)."   And  at  the  meeting  of  the  Royal  Medical  and  Chirurgical  Society,  on  March 
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24,  the  same  statements  were  repeated  without  any  qualification  whatever.  When,  however, 
we  call  to  mind  that  similar  materials  were  thoroughly  examined  by  Dr.  Koch  in  India,  with 
an  entirely  negative  result,  and  when  the  negative  results  obtained  by  other  observers,  as 
described  in  the  preceding  ijages,  are  taken  into  consideration,  the  question  naturally  arises 
whether  this  statement  may  not  be  really  founded  on  a  misapprehension  of  what  Dr.  Koch 
meant  by  cholera  bacilli.  If  by  "comma  bacilli  "  Dr.  Klein  meant  comma-shaped  bacilli,'' 
and  therefore  not  necessarily  cholera  bacilli;  if,  in  other  words,  he  relied  on  microscopic 
appearance  alone,  and  not  on  the  cultivation  characters  for  the  determination  of  cholera 
bacilli,  the  whole  discrepancy  is  explained.  It  turns  out  now  that  this  was  really  the  case, 
for  in  the  British  Medical  Journal  of  April  4,  1SS5,  Dr.  Klein  publishes  "some  remarks  on 
the  present  state  of  our  knowledge  of  tlie  comma  bacilli  of  Koch,''  in  which  he  devotes  a 
considerable  amount  of  sjDace  to  the  attempt  to  show  that  the  discovery  of  the  comma  bacilli, 
"  their  description  and  their  specific  relation  to  cholera  were  asserted  hj  mici'oscopic  exami- 
nation only,"  and  in  which  he  tells  us  that  "  there  is  nowhere  (in  Dr.  Koch's  reports)  a  word 
of  a  culture  test." 

I  was  able,  in  a  letter  in  the  Journal  on  April  11,  to  show  that,  in  this  supposition,  Dr. 
Klein  was  entirely  wrong,  and  to  this  I  must  refer  the  reader.  I  only  quote  Dr.  Klein's  state- 
ments here  to  show  the  view  which  he  held  as  to  the  methods  used  hj  Dr.  Koch  in  distinguishing 
the  cholera  bacillus.  Thinking  that  Koch  discovered,  described,  and  asserted  the  specific 
relation  between  cholera  and  these  bacilli  by  the  microscopic  appearance  alone,  the  English 
commission  naturally  jDroceed  to  examine  other  materials  by  the  microscope  alone,  and,  finding 
comma-shaped  bacilli,  looked  on  this  result  as  entirely  subversive  of  Dr.  Koch's  statements. 
Had  Dr.  Klein  not  considered  that  the  microscopic  examination  was  sufficient,  he  could  hardly 
have  referred  to  Deneke's  cheese  spirilla  in  the  passage  I  have  quoted  from  the  meeting  at  the 
Royal  Society,  for  Dr.  Deneke's  paper  is  entitled,  "On  a  new  form  of  bacterium  resembling 
the  cholera  spirilla,"  and  in  it  Deneke  points  out  how  this  new  bacterium  may  be  distinguislied 
from  the  cholera  bacillus.  Regarding  this  as  the  only  explanation  of  Dr.  Klein's  statements, 
I  suggested  that  Dr.  Klein  should  tell  us  in  what  cases  the  results  were  obtained  by  micro- 
scopical examination  alone,  and  in  what  cases  the  statement  i-ested  on  culture  tests  as  well. 
The  result  of  this  was  that,  in  the  abstract  of  his  remarks,  published  three  days  later  (British 
Medical  Journal,  March  28,  1885),  he  says:  "Comma  bacilli  of  various  species  have  been 
discovered  in  other  diseases  of  the  alimentary  canal,  in  the  fluid  of  the  mouth  of  normal 
persons  (Lewis),  and  in  old  cheese  (Deneke).  The  comma  bacilli  found  by  Finkler  and  Prior 
in  cholera  nostras,  differ  in  mode  of  growth  from  Koch's  comma  bacilli  of  cholera;  so  do  those 
found  in  diarrhea  due  to  other  causes;  but  those  of  the  fluid  of  the  mouth  are  identical  with 
Koch's  comma  bacilli  in  many  respects."  And,  in  the  later  paper  to  which  I  have  already 
referred  (British  Medical  Journal,  April  4,  I'SSS),  in  which  Dr.  Klein  gives  his  views  as  to 
"the  precise  position  with  regard  to  the  comma  bacilli  of  Koch,"  no  mention  whatever  is  made 
of  the  comma  bacilli  found  in  other  diseases  of  the  intestiiie.  In  reality,  the  facts  stated  as 
result  No.  1  of  the  preliminary  report,  instead  of  being  "entirely  subversive"  of  Dr.  Koch's 
statements,  do  not  aff'ect  the  question  at  all,  for  the  simple  reason  that  the  bacilli  found  in 
these  cases  were  not  cholera  bacilli. 

The  only  matter  which  Dr.  Klein  now  brings  forward  against  the  cardinal  point  of  Koch's 
research  (that  the  cholera  bacilli  are  found  only  in  Asiatic  cholera),  is  the  case  of  the  salivary 
bacillus.  This  was  not  mentioned  in  the  preliminary  report  at  all,  but  was  first  sjaoken  of 
before  the  royal  society.  At  the  meeting  at  the  Royal  Medical  and  Chirurgical  Society,  I 
referred  to  the  failure  on  the  part  of  numerous  observers,  to  cultivate  the  comma-shaped 
bacilli  of  the  saliva,  although  the  same  material  and  methods  were  used  as  were  being  success- 
fully employed  for  the  cultivation  of  the  cholera  bacilli;  and  I  also  said  that  Dr.  Klein  was  the 
only  observer  who  thought  that  he  had  succeeded  in  cultivating  them.  Dr.  Klein  then  stated 
that  the  salivary  comma  bacilli  would  not  grow  on  the  same  soil  as  was  used  for  the  cultiva- 
tion of  the  cholera  bacilli,  on  which  I  naturally  suggested  that  that  2:)roved  that  they  were  not 
the  same  organisms.    To  this  view  Dr.  Klein  assented. 
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In  the  British  Medical  Journal  of  March  28,  1885,  Dr.  Klein  tells  ns  that  he  obtains  his 
cultivations  of  the  salivary  bacilli  in  neutral  jelly  ;  and  that,  after  one  or  two  generations  they 
will  grow  in  the  alkaline  gelatine  ;  and  he  says  that  the  comma  bacilli  of  the  mouth  are  identical 
with  Koch's  comma  bacilli  in  mode  of  growth  "in  many  respects."  In  the  later  paper  of 
April  4r,  however,  he  tells  us  that  after  acclimatization  in  neutral  media,  the  salivary  bacilli 
"  present  the  same  aiipearance  of  growth  as  the  choleraic  comma  bacilli."  He  says  also  that 
the  cholera  bacilli,  under  varying  conditions  show  similar  variations  and  instances  the  follow- 
ing :  "  When  the  choleraic  comma  bacilli  are  mixed  with  hydrochloric  acid  (1  to  1,000),  from  10 
to  15  minutes,  and  when  after  this  they  are  sown  in  alkaline  nutritive  gelatine  they  do  not  grow 
at  all,  or  only  with  great  difficulty  ;  bxit  on  sowing  them,  after  the  treatment  with  the  hydro- 
chloric acid,  in  alkaline  broth  they  grow  well  and  then  transferred  to  alkaline  nutritive  gelatine 
they  show  copious  and  typical  growth."  This  result  is,  however,  not  a  case  of  acclimatization 
at  all,  as  will  be  seen  by  reference  to  my  experiments  with  acids  ;  had  glass-plate  instead  of 
test-tube  cultivations  been  made  in  the  first  instance,  it  would  have  been  found  that  the  bacilli 
grow  as  readily  in  the  alkaline  gelatine  as  in  the  meat  infusion,  the  result  in  the  test-tube  cul- 
tivations simply  depending  on  the  acid  being  carried  along  with  the  bacilli,  and  impeding  or 
preventing  their  growth.  I  may  say  here  that  as  the  result  of  his  experiments  with  1  to  1,000 
hydrochloric  acid.  Dr.  Klein  states  that  these  bacilli  are  not  killed  by  acids.  This  however 
entirely  depends  on  the  strength  of  the  acid  employed,  acid  of  the  strength  of  the  gastric 
juice  killing  them,  as  I  have  previously  shown,  very  rapidly.  It  would  be  interesting  to  know 
whether  Dr.  Klein's  dilute  acid  (1  to  1,000)  was  one  joart  of  the  commercial  acid  to  1,000  parts 
of  water  or  whether  it  was  made  up  on  Dr.  Brunton's  formula.  If  it  were  the  former,  then 
his  results  entirely  correspond  with  mine  ;  but  in  any  case,  they  do  not  bear  in  any  way  on  this 
question  of  acclimatization  of  the  salivary  bacillus. 

Returning  now  to  the  salivary  bacillus,  is  it  a  fact  that  it  will  grow  in  neutral  jelly  con- 
taining 5  or  10  per  cent,  of  gelatine?  I  have  stated  in  my  report  that  I  have  failed  to  cultivate 
it  in  this  material,  and,  as  I  have  said,  other  observers  have  had  like  bad  success.  In  order 
to  go  into  this  matter  thoroughly,  and,  after  numerous  experiments,  I  am  satisfied  that  the 
salivary  comma  bacilli  will  not  grow  in  this  material.  Of  course,  before  Dr.  Klein's  view  on 
the  acclimatization  of  the  salivary  bacillus  can  be  accepted,  or  even  discussed,  he  must  give  us 
a  method  by  which  any  one  with  sufficient  skill  and  experience  in  these  matters  can  repeat  his 
observations.  Dr.  Koch  told  us  how  to  cultivate  the  cholera  bacillus,  and  his  observations 
can  be  readily  verified  by  any  one.  Dr.  Klein  has  told  us  how  he  thinks  he  has  succeeded  in 
cultivating  the  salivary  bacillus,  but  liis  experiments  cannot  be  repeated.  He  has  not  told  us 
on  how  many  different  occasions,  and  on  how  many  different  individuals  he  has  repeated  his 
observations.  Is  he  perfectly  certain  that  there  could  not  have  been  accidental  contamination 
of  his  materials  with  cholera  bacilli?  If  Dr.  Klein  will  go  to  some  other  laboratory,  such  as 
at  Oxford  or  Cambridge,  leaving  behind  him  all  cholera  cultivations,  instruments,  etc.,  so  as 
to  avoid  the  chance  of  accidental  contamination,  and  if  he  will  there  prepare  fresh  material 
and  obtain  cultivations  of  salivary  bacilli,  identical,  in  all  respects  with  Koch's  bacilli  after 
acclimatization  in  whatever  medium  he  chooses,  and  will  further  describe  a  method  by  which 
his  results  can  be  repeated,  then  the  matter  can  be  further  discussed.  But  unless  that  be  done, 
my  conviction  is  that  the  explanation  of  his  experiments  is  the  same  as  that  which  he  gave  of 
Buchner's  similar  experiments  with  anthrax  and  hay  bacilli,  and  the  same  as  the  explanation 
of  the  old  experiments  on  the  artificial  production  of  tuberculosis,  namely,  accidental  con- 
tamination. 

That  I  am  not  making  any  improbable  suggestion  is  evident  from  Mr.  Dowdeswell's 
research,  published  in  the  British  Medical  Journal.  March  21,  1885.  Mr.  Dowdeswell  there 
tells  us  that  "  in  separating  some  other  microbes  by  fractional  cultivation  in  gelatine,"  he 
found  that  he  "  had  accidentally  got  a  growth  of  typical  comma  bacilli,  as  far  as  shown  by 
the  characters  of  the  colonies  on  the  surface  of  the  gelatine."  Mr.  Dowdeswell  thinks  that 
the  contamination  in  this  case  comes  from  the  air.  Although  I  think  that  there  are  very 
grave  reasons  against  the  view  that  the  contamination  in  this  case  came  from  the  air — in 
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fact,  I  do  not  feel  inclined  to  accept  tliis  explanation  without  further  proof — nevertheless,  the 
observation  is  extremely  interesting  and  important,  as  showing  that  an  observer  working  in 
the  Brown  institution,  and  with  Dr.  Klein's  methods,  is  not  safe  from  accidental  contamina- 
tion of  his  cultivation  swith  comma  bacilli,  if  cultivation  of  cholera  bacilli  are  being  carried 
on  at  the  same  time  and  in  tlie  same  place. 

I  may  now  pass  on  to  the  second  statement  in  the  preliminary  report,  which  is  the  follow- 
ing :  "  The  '  comma  bacilli,'  in  acute  typical  cases  of  cholera,  are  by  no  means  present  in  such 
numbers  and  with  such  frequency  as  to  justify  Koch's  statement,  that  '  the  ilium  contains 
almost  a  pure  cultivation  of  comma  bacilli.'  "  This  statement  is  reiterated  in  the  several  com- 
munications to  wliich  I  have  referred.  The  amount  of  importance  to  be  attached  to  this 
observation  entirely  depends  on  the  manner  in  which  it  is  made  ;  and  there  is  no  statement 
that  it  was  an  observation  as  the  result  of  cultivation,  but  rather  as  a  result  of  microscopic 
investigation.  The  same  error  of  dependence  on  microscopic  characters  is  evidently  at  the 
foundation  of  this  statement  as  was  at  the  root  of  the  first  proposition.  I  have  in  my  report 
sufficiently  pointed  out  the  fallacy  of  microscopic  observation  alone,  and  I  need  not  go  over 
the  ground  again.  Dr.  Gibbes,  it  is  true,  referred,  at  the  meeting  of  the  Royal  Medical  and 
Chirurgical  Society,  to  cultivation  in  these  cases,  but  he  only  referred  to  test-tube  cultivations  ; 
there  was  no  mention  of  estimation  by  these  glass-plate  cultivations.  Dr.  Gibbes  told  \is  that 
when  a  number  of  tubes  were  inoculated  from  the  contents  of  the  intestine  in  an  acute  case, 
the  resulting  growth,  in  the  majoi'ity  of  instances,  contained  only  a  few  cholera  bacilli.  But, 
from  the  results  of  test-tube  cultivations,  one  can  not  gain  any  idea  of  the  relative  numbers 
of  organisms  present  in  the  original  material.  For  the  organisms  which  finds  the  nutritive 
material  the  most  suitable  soil  for  its  growth  will  grow  most  rapidly,  other  conditions  being- 
favorable,  and  will  very  soon  be  present  in  greatest  numbers,  even  though  it  may  not  have 
been  the  most  numerous  form  in  the  material  originally  introduced.  In  fact  tlie  cholera 
bacilli  seem  very  readily  to  disappear  from  many  mixtures  of  different  bacteria.  This  obser- 
vation with  regard  to  the  numbers  of  bacilli  in  acute  cases  is  entirely  opposed  to  my  own 
experience  as  narrated  before,  and  to  the  experience  of  others  who  have  worked  with  the  glass- 
plate  method.  In  any  case  it  is  by  no  means  the  most  imj)ortaut  point,  the  necessary  questions 
being  the  constant  presence  of  this  bacillus  in  cholera  and  its  absence  in  other  instances. 

In  connection  with  this  matter,  I  may  also  refer  to  Dr.  Klein's  observation  on  the  tank  in 
which  he  found  "comma  bacilli,"  although  a  number  of  persons  were  drinking  this  water 
without  becoming  affected  with  cholera.  The  question  again  naturally  arises :  was  it  the 
cholera  bacillus  which  was  present  in  the  water  ?  Was  the  microscopic  appearance  alone 
trusted  to,  or  was  cultivation  used  as  a  test  ?  If  this  statement  rests  solely  on  microscopic 
observation,  then  we  cannot  consider  the  matter  further,  because  we  do  not  know  that  we 
have  here  to  do  with  the  cholera  bacillus.  The  same  error  vitiates  this  question  as  vitiated 
the  former  two.  But  even  if  we  suppose  that  in  this  instance  it  was  the  cholera  bacillus  that 
was  present  in  the  tank,  the  observation  does  not  prove  tliat  these  bacilli  are  not  the  cause  of 
cholera.  As  I  have  pointed  out  already  many  conditions  come  into  play  in  connection  with  an 
attack  of  cholera.  For  instance,  whatever  be  the  virus  of  the  disease,  why  does  it  apparently 
at  times  lie  more  or  less  quiescent,  and  then  suddenl}^  lead  to  epidemic  outbursts  of  the  disease? 
Why  does  one  epidemic  differ  from  another  in  virulence,  etc.  ?  But,  apart  from  conditions 
affecting  the  virus  probably  outside  the  body,  there  are  conditions  in  the  body  which  may  or 
may  not  predispose  to  an  attack.  Take  tuberculosis  for  example.  There  is  every  reason  to 
believe  that  the  inhalation  of  tubercle  bacilli  will,  in  man  as  in  animals,  under  suitable  cir- 
cumstances, set  up  a  tubercular  process.  And  yet  Ave  probably  all  have  inhaled  tubercle 
bacilli  at  some  time  or  other  without  becoming  tubercular.  Two  conditions  at  least  evidently 
influence  this.  Tims,  for  one  thing,  the  tubercle  bacilli  may  never  reach,  or  be  able  for 
mechanical  reasons  to  settle  in,  a  suitable  part ;  or,  in  the  second  place,  reaching  such  a  part 
— say  the  air  vesicles  of  the  lung — they  may  not  find  a  suitable  soil  on  which  to  grow.  Or, 
take  a  case  about  which  there  can  be  no  dispute — anthrax — we  know  that  j^robably  according 
to  the  state  of  the  individual,  one  may  escape  after  inoculation  with  anthrax  bacilli,  another 
may  have  a  mild  pustule,  another  a  severe  one,  and  a  fourth  an  acute  fatal  disease.    So  in  this 
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case,  apart  from  the  degree  of  virulence  of  tlie  organism,  the  bacilli  in  the  water  may  never 
have  reached  the  necessary  seat — the  intestine — or,  reaching  it,  may  not  have  foimd  it  a  fit 
soil.  For  these  various  reasons  I  do  not  think  that  much  importance  can  be  attached  to  this 
observation  ;  and  I  see  that  Dr.  Klein  omits  it  altogether  in  his  last  statement  on  the  "precise 
position  with  regard  to  the  comma  bacilli  of  Koch." 

The  third  statement  in  the  preliminary  report  is  that  "comma  bacilli  are  not  present  in 
the  tissues  of  the  intestine  or  elsewhere."  What  is  meant  by  "  elsewhere"  is  not  clear,  but  I 
presume  it  refers  to  the  blood  and  various  organs.  This  same  statement  is  reiterated  in  the 
various  other  places  to  which  I  have  referred.  I  have  previously  mentioned  the  fact  that 
Koch  and  others  have  found  considerable  numbers  of  these  organisms  in  the  tissues  of  the 
lower  part  of  the  ileum,  more  especially  in  the  neighborhood  of  Peyer's  patches,  in  acute  cases 
in  which  the  post-mortem  examination  was  made  very  soon  after  death.  I  have  also  narrated 
my  own  failure  to  find  these  organisms  in  the  tissue,  and  give  a  possible  explanation  of  it. 
The  same  explanation  is  jjrobably  applicable  to  Dr.  Klein's  results.  In  any  case,  it  does  not 
seem  to  me  that  this  matter  touches  the  question  of  the  casual  relation  of  these  bacilli  to 
Asiatic  cholera.  Dr.  Klein  seems  to  make  a  very  strong  point  of  this,  and  to  think  that  his 
failure  to  find  the  bacilli  in  the  intestinal  wall  is  sufficient  to  fatally  affect  Dr.  Koch's  view  of 
the  casual  relation  of  these  bacilli  to  Asiatic  cholera.  It  seems  to  be  the  thought  that  the 
choleraic  virus  acts  by  producing  a  poison,  and  that,  unless  the  organisms  be  present  in  the 
intestinal  wall,  any  poison  formed  by  them  coYild  not  be  absorbed.  Dr.  Klein  himself  said  at 
the  meeting  of  the  Royal  Society  (British  Medical  Journal,  February  7,  1885)  that  "Koch's 
theory  as  to  the  comma  bacilli  present  in  the  mucous  membrane  secreting  a  chemical  poison 
inducing  the  disease  can  not  therefore  be  correct."  Here  two  views  are  confused  together. — 
in  fact,  a  third  view  is  being  tacked  on,  to  which  Dr.  Koch  never  gave  expression.  Dr.  Koch 
says  that  the  cholera  bacilli  are  the  cause  of  cholera  because  they  are  always  present  in  the 
contents  of  the  intestine,  and  are  never  found  in  other  circumstances  than  in  association  with 
Asiatic  cholera.  Then  he  says,  accepting  the  view  that  they  are  the  cause  of  the  disease,  "I 
think  that  they  probably  act  by  producing  a  poison  which  is  absorbed  and  which,  gives  rise 
to  the  symptoms."  And  then  the  view  is  tacked  on  to  this,  that  it  is  while  growing  in  the  wall 
of  tlie  intestine  that  they  produce  this  poison,  a  view  to  which  Dr.  Koch  never  gave  utterance. 
All  that  is  essential  for  Koch's  view  that  the  cholera  bacilli  are  the  cause  of  cholei'a  is  their 
constant  presence,  and  it  does  not  matter  for  this  view  whether  the  cholera  bacilli  are  present 
in  the  walls  of  the  intestine  or  only  in  its  contents,  so  long  as  they  are  constantly  present  some- 
where or  other  in  the  affected  part. '  The  idea  that  they  act  by  producing  poison,  which  is 
absorbed  and  gives  rise  to  the  symptoms,  though  probable,  is  a  mere  working  hyj^othesis, 
and  may  have  to  be  modified  according  as  fresh  facts  are  made  out,  without  in  anyway  inval- 
idating the  main  position  that  the  cholera  bacilli  are  casually  related  to  the  cholera.  Nor, 
even  if  it  were  necessary  for  this  view  that  a  poison  should  be  formed,  does  it  follow  that  it 
could  only  be  absorbed  if  formed  in  the  wall  of  the  intestine  and  not  in  the  intestinal  canal. 

In  the  British  Medical  Journal  for  April  4,  1885,  Dr.  Klein  states  that  in  several  typical 
rapidly  fatal  cases  the  whole  of  the  small  intestine  "presented  an  uniform  appearance;  the 
alterations  extended  equally  to  the  whole  small  intestine.  But  in  these  cases  there  was  no 
comma  bacilli  present  except  in  the  lower  part  of  the  ileum,  and  here  they  were  present  in  very 
small  numbers  indeed,  the  post-mortem  examination  having  been  made  very  soon  after  death." 
This  statement  is  entirely  opposed  to  the  results  which  I  obtained  in  case  No.  8,  in  which  I 
examined  the  contents  of  the  middle  part  of  the  jejunum  as  well  as  the. lower  part  of  the  ileum, 
and  did  not  find  any  marked  difference  in  the  number  of  cholera  bacilli  present  in  the  two 
places.  Nor  does  Dr.  Koch  in  his  reports  state  that  cholera  bacilli  are  only  present  in  the 
contents  of  the  intestine  at  the  lower  part  of  the  ileum,  though  he  has  found  them  in  the 
mucous  membrane  only  in  that  situation.  The  same,  error  of  dependence  on  microscopic 
appearances  alone  renders  it  impossible  for  us  to  accept  Dr.  Klein's  observation. 

We  now  come  to  the  fourth  statement  in  the  preliminary  report.  "  The  '  comma  bacilli ' 
in  artificial  cultivations  carried  out  by  one  of  us  (E.  K.)  do  not  behave  in  any  way  differently 
from  other  putrefactive  organisms." 
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The  exact  meaning  of  tliis  statement  was  for  a  long  time  quite  unintelligible  to  me. 
Tliere  are,  I  think,  at  least  two  distinct  views  implied  here  :  (1)  That  the  cholera  bacillus  is  a 
l)utrefactive  organism — the  word  "  other"  implies  that  ;  an'd  (2)  that  there  is  some  common 
mode  of  behavior  of  putrefactive  organisms  in  artificial  cultivations.  As  regards  the  first 
j)oint  it  is,  of  course,  very  difficult  to  define  what  is  meant  by  a  putrefactive  organism,  but  I 
should  define  it  as  one  that  produces  or  aids  in  producing  putrefaction.  In  this  sense  I  deny 
that  the  cholera  bacillus  is  a  putrefactive  organism ;  it  produces  at  most  a  slightly  faecal 
odor,  and  is  never  found  in  putrefying  materials.  In  connection  with  the  second  view,  Dr. 
Klein  says,  in  a  letter  to  the  Britisli  Medical  Journal,  on  January  2-4,  1885,  "That  any  one 
sufficiently  familiar  with  cultivations  of  the  various  species  of  putrefactive  bacteria  in  solid, 
media  knows  that  almost  every  species — and  even  one  and  the  same  species  cultivated  in 
different  media — exhibit  peculiarities  of  its  own,  which  in  many  instances  are  so  marked  that 
an  expert  is  able  to  distinguish  them  even  with  the  unaided  eye."  There  is  no  mention  here 
of  any  character  in  cultivation  peculiar  to  all  putrefactive  organisms  which  is  also  possessed 
by  the  comma  bacillus;  on  the  contrary  he  says,  "anybody  who  has  the  opportunity  and  skill 
to  make  pure  cultivations  of  these"  (the  cholera)  "organisms  in  gelatine  can  not  fail  to  find 
that  Koch's  description  of  the  peculiar  behavior  of  a  comma  bacilli  under  these  conditions  is, 
in  all  its  details,  absolutely  correct."  The  first  light  which  I  got  on  this  matter  was  from  the 
sentence  which  followed  the  above  :  "  But  to  conclude  from  this  peculiar  behavior  of  Koch's 
comma  bacilli  in  gelatine,  and  from  the  manifest  differences  existing  in  this  respect  between 
them  and  Finkler's  comma  bacilli,  that  the  comma  bacilli  of  Koch's  are  not  putrefactive,  bi;t 
specific  organisms,  is  a  proposition  which  is  as  unsound  in  logic  as  it  is  incorrect  in  fact."' 
At  the  meeting  at  the  Royal  Medical  and  Chirurgical  Society,  Dr.  Klein  made  his  meaning 
quite  clear  by  telling  us  that  Dr.  Koch  considered  that  these  organisms  were  j^athogenic, 
because,  among  other  reasons,  they  grew  in  a  particu.lar  manner  on  nutrient  jelly.  Indeed, 
at  the  Royal  Society  the  same  view  had  been  stated  (see  British  Medical  Journal,  February  7. 
1885).  There  Dr.  Klein  says,  "on  account  of  their  constant  occurrence  in  the  intestines  of 
patients  suffei'ing  from  Asiatic  cholera,  on  account  of  their  absence  in  all  other  diseases  of  the 
intestine,  and  on  account  of  their  peculiar  mode  of  growth  in  nourishing  gelatine,  Koch  claims 
for  these  comma  bacilli  not  only  an  important  diagnostic  value,  but  also  considers  them  as  the 
true  cause  of  cholera."  How  such  an  idea  could  have  arisen  it  is  difficult  to  imagine,  for  Dr. 
Koch  never  said  nor  even  supposed  that  they  were  pathogenic  because  they  grew  in  a  special 
manner  on  nutrient  jelly.  I  am  not  aware  that  in  the  case  of  any  organism,  however  virulent, 
it  would  be  possible  to  say,  from  the  appearance  of  the  cultivation,  that  the  organism  would 
prove  on  trial  to  be  or  not  to  be  pathogenic.  Certainly  such  an  idea  has  never  been  enter- 
tained by  Dr.  Koch,  nor  so  far  as  I  know  by  any  of  his  followers.  Dr.  Koch  lays  stress  on 
the  cultivation  characters  of  this  organism  as  furnishing  a  means  of  distinguishing  it  from 
other  organisms,  and  not  as  affording  an  argument  in  favor  of  its  pathogenic  nature.  I 
pointed  this  out  at  the  meeting  of  the  Royal  MedicaJ  and  Chirurgical  Society,  and  I  see  that 
Dr.  Klein  does  not  bring  this  forward  as  an  argument  against  Dr.  Koch,  in  either  of  the  two 
papers  which  he  has  published  since. 

The  two  errors,  theii,  which,  in  my  opinion,  lie  at  the  root  of  the  work  of  the  English 
commission  are,  first,  that,  acting  on  the  idea  that  Koch  diagnosed  the  cholera  bacilli  by  the 
microscope  alone,  they  proceeded  to  investigate  the  matter  by  microscopic  examination;  and 
secondly,  that  seeing  the  stress  which  Dr.  Koch  laid  on  the  cultivation  appearances,  they 
concluded  that  he  meant  to  say  that  the  organism  wa^  pathogenic,  because  it  grows  in  a 
i:)articular  manner,  and  therefore  they  naturally  proceeded  to  inquire  whether  the  appearance 
of  the  cultivations,  as  compared  with  cultivations  of  other  bacteria,  could  warrant  this 
conclusion,  and,  of  course,  they  found  they  could  not. 

I  need  not  go  into  detail  on  the  other  matters  in  Dr.  Klein's  researches,  because  they  are 
of  very  secondary  importance;  but  it  may  be  well  if  I  briefly  refer  to  two  points.  The  fifth 
statement  in  the  preliminary  report  is  this:  "Mucous  flakes  of  the  ileum,  taken  out  soon  after 
death  from  typical  acute  cholera,  contain  numerous  mucous  corpuscles,  many  of  them  filled 
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with  peculiar  minute  straight  bacilli.  The  same  bacilli  occur  also  outside  the  mucous  cor- 
puscles. They  are  never  missed,  even  where  the  'comma  bacilli'  are."  After  thinking  over 
this  matter  in  connection  with  rdy  own  experience,  and  after  seeing  Dr.  Klein's  specimens  at 
the  meeting  at  the  Royal  Medical  and  Chirurgical  Society,  I  ventured  to  suggest  at  that 
meeting  that  it  was  possible  that  these  bacilli  are  only  young  cholera  bacilli,  and  I  thought  so 
for  two  reasons.  In  the  first  place,  it  is  x^recisely  in  these  mucous  flakes  that  one  finds,  on 
cultivation,  that  the  largest  numbers  of  the  cholera  bacilli  are  present,  while  on  microscopic 
examination  there  may,  as  Dr.  Klein  says,  appear  to  be  very  few  of  these  organisms;  hence 
some  of  the  forms  in  which  the  curve  is  not  very  marked  must  also  be  cholera  bacilli.  And, 
in  the  second  place,  the  specimen  which  I  saw  at  the  meeting  looked  very  like  a  specimen 
of  young  cholera  bacilli.  Of  course,  I  know  that  the  reply  to  this  is,  that  Dr.  Klein 
has  cultivated  these  bacilli,  and  has  found  that  they  are  not  cholera  bacilli.  My  answer  to 
tliat  is  that,  without  doubt.  Dr.  Klein  has  cultivated  small  straight  bacilli  from  the  contents 
of  the  intestine,  but  that  is  no  proof  that  the  small  cultivated  bacilli  Avere  derived  from  the 
bacilli  seen  in  the  mucous  corpuscles;  it  is  impossible  to  make  a  cultivation  from  a  single 
mucous  corpuscle  without  getting  at  the  same  time  the  other  bacteria  which  are  present  in  the 
contents  of  the  intestine.  Small  straight  bacilli,  similar  in  growth  to  those  exhibited  by  Dr. 
Klein,  can  be  cultivated  from  the  contents  of  normal  intestines,  and  would  naturally  be  present 
in  the  contents  of  a  choleraic  intestine.  After  all,  it  seems  to  me  that  these  straight  bacilli  do 
not  deserve  the  attention  they  have  received,  for  Dr.  Klein  has  never  said  that  they  only  occur 
in  the  intestine  in  Asiatic  cholera,  and,  unless  that  can  be  demonstrated,  they  evidently  have 
no  real  connection  with  the  disease. 

Dr.  Klein  also  attri1)utes  the  results  in  the  successful  cases  of  inoculation  of  cholera 
bacilli  to  septicsemia  or  to  the  effects  of  the  operation.  The  former  idea  is  incorrect,  because 
the  operations  both  in  Dr.  Koch's  cases  and  in  mine  were  performed  strictly  antiseptically ; 
and  in  the  guinea-pigs  in  my  case  there  were  no  bacteria  in  the  blood  and  tissues.  Dr.  Klein 
refers,  as  a  similar  example,  to  fatal  epidemics  of  diarrhcea  in  rabbits  in  which  there  are  no 
bacteria  in  the  blood  or  internal  organs.  Of  this  I  am  quite  aware,  and  it  was  to  an  epidemic 
of  this  kind  that  I  referred  in  series  1  and  2  in  my  report  on  micrococci  in  relation  to  wounds, 
etc.  (British  Medical  Journal,  September  20,  1884.)  But  the  animals  on  which  I  exj)eri- 
mented  with  cholera  bacilli  in  the  way  described  were  guinea-pigs,  and  they  are  not,  so  far  as 
I  know,  subject  to  similar  epidemics.  I  have  never  operated  on  rabbits,  because  I  understood 
that  they  were  quite  refractory  to  the  cholera  bacillus. 

Prom  what  has  been  said  it  will  be  evident  that  no  facts  have  been  brought  forward  in 
opposition  to  Dr.  Koch's  research  which  can  bear  criticism.  Dr.  Koch's  facts  remain  now  as 
correct  as  when  he  first  published  them.  He  said  that  this  organism  was  constantly  preseiit 
in  Asiatic  cholera,  and  that  it  was  present  nowhere  else.  These  statements  have  now  been 
amply  confirmed;  and  it  is  perhaps  the  most  striking  evidence  in  favor  of  the  precision  of 
Dr.  Koch's  methods,  and  of  the  care  which  he  has  devoted  to  the  subject,  that  though  other 
bacilli  of  somewhat  similar  appearance  have  since  been  discovered,  yet,  by  the  use  of  his 
methods,  it  has  been  found  easy  to  distinguish  them  one  from  another,  and  from  the  cholera 
organism. 


KOCH'S  OPINIONS  AS  EXPRESSED  AT  THE  SECOND  CHOLERA  CONFERENCE  AT  BERLIN,  1885. 

Only  in  the  direction  of  experiments  on  animals  has  an  advance  been  made;  since  Nicati 
and  Rietsch  have  sricceeded  in  infecting  dogs  and  guinea-pigs  by  injection  of  choleraic  intesti- 
nal contents  and  cultivations  of  the  comma  bacilli  into  the  duodenum.  These  experiments 
have  been  repeated  and  confirmed  here  in  the  Sanitary  Institute  as  well  as  by  Babes,  Flugge, 
and  Watson  Cheyne.  Rietsch  and  Nicati  at  first  believed  that  the  infection  could  only  take 
iplace  if  the  bile  were  excluded,  and  therefore  they  ligatured  the  ductus  choledochus,  but  they 
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found  later  that  the  experiment  would  succeed  without  such  ligature.  Our  experiments  also 
were  carried  out  partly  with  and  partly  without  ligature  of  the  ductus  choledochus,  and  gave 
the  following  results:  Of  10  guinea-pigs  operated  on  with  ligature  of  the  gall  duct  and  injec- 
tion of  the  cultivations  of  the  comma  bacilli  into  the  duodenum,  (i  died  of  cholera  in  tlie  first 
two  days  ;  the  rest  died  later,  in  consequence  of  the  ligature.  You  see  here,  preserved  in  alco- 
hol, the  abdominal  organs  of  such  a  giiinea-pig,  which  survived  the  infection,  but  rajjidly 
wasted,  and  died  on  the  ninth  day  after  the  operation.  The  gall-bladder  is  enormously  tlis- 
tended,  as  well  as  the  ductus  choledochus  above  the  point  of  ligature.  No  trace  of  peritcmitis 
is  to  be  observed  in  this  case.  In  another  guinea-pig,  which  died  twelve  days  after  tlie  opera- 
tion, the  gall-bladder  was  ruptured,  and  the  peritoneal  cavity  filled  with  l)ile.  Tlie  two  remain- 
ing guinea-pigs  j)erished  from  twisting  and  obstruction  of  the  intestine,  in  consequence  of 
])eritonitic  adhesions  in  the  immediate  neighborhood  of  the  point  of  ligature.  In  these  experi- 
ments it  soon  struck  me  that  the  better  these  oijerations  were  performed  and  the  less  severe 
the  manipulation,  so  much  the  less  was  the  prospect  of  the  death  of  the  animal  from  cholera. 

Of  18  animals  which  had  only  an  injection  into  the  duodenum,  without  ligature  of  the 
bile  duct,  13  died  of  cholera.  At  the  same  time  also  control  experiments  were  made  by  the 
injection  of  other  kinds  of  bacteria,  such  as  the  micrococcus  prodigiosus,  different  kinds  of 
bacilli,  etc.,  into  the  duodenum  of  guinea-pigs.  Of  these  animals,  in  which  the  ligature  of  the 
gall  duct  was  omitted,  not  one  died.  This  showed  that  the  operation  is  not  of  itself  dangerous 
to  the  animal.  Klein  declared  that  the  guinea-pigs  died  in  these  experiments,  not  of  cholera, 
but  of  septica?mia.  But,  according  to  my  experience,  the  danger  of  septicaemia  in  this 
extremely  simple  operation  may  be  excluded  with  certainty.  One  must  set  to  work  very 
awkwardly  to  lose  any  of  the  animals  from  that  disease. 

In  the  experiments  done  without  ligatu.re  of  the  gall  duct,  the  results  were  also  the  less 
positive  the  less  severe  the  operation,  and  the  less  the  intestine  was  bruised  and  stretched  by 
the  search  for  and  dragging  out  of  the  duodenum.  On  this  account,  also,  the  experiment 
only  succeeded  occasionally  when  one  contented  oneself  with  opening  the  peritoneal  cavity 
only  to  a  slight  extent,  and  with  injecting  the  material,  not  into  the  deep-lying  duodenum, 
but  into  the  loops  of  the  small  intestine  which  first  came  into  view.  Of  6  guinea-pigs  which 
were  operated  upon  in  this  manner  only  one  died  of  cholera;  the  rest  lived.  Then  the  same 
experiment  was  made  on  -4  rabbits,  without  one  of  them  dying  or  even  becoming  ill. 

Now,  though,  by  means  of  the  injection  of  the  comma  bacilli  into  the  duodenum  in  animals 
a  process  analogous  to  cholera  in  man  may  be  set  up  in  the  digestive  tract,  one  must  neverthe- 
less allow  that  this  mode  of  infection  corresponds  very  little  to  the  natural  process.  It  is  by 
no  means  a  small  matter  to  open  the  peritoneal  cavity  and  search  for  and  draw  out  the 
duodenum,  in  order  to  introduce  the  infective  material  into  this  part  of  the  intestine.  I  have 
on  this  account  endeavored  to  infect  the  animals  in  a  natural  manner,  and  have  been  finally 
successful.  It  appears  to  me  not  unimportant  to  describe  the  way  by  which  I  was  at  last  led 
to  a  positive  result.  The  earlier  experiments  had  already  shown  that  the  comma  bacilli  are 
killed  in  the  stomach,  for  if  the  animals  are  fed  on  choleraic  fluids  and  cultivations  and  killed 
after  some  time,  no  comma  baccilli  can  be  found  in  the  stomach  and  intestine;  they  have  been 
destroyed  in  the  stomach.  But  the  non-appearance  of  the  infection  could  not  be  due  to  this 
alone,  for  in  the  injection  into  the  duodenum  the  gastric  digestion  is  avoided,  and  neverthe- 
less the  infection  did  not  always  succeed.  Now,  in  order  to  get  an  insight  into  the  conditions 
which  come  into  play,  I  have  made  a  number  of  preliininary  experiments,  and  as  guinea-i^igs 
appear  to  be  particularly  susceptible  to  the  cholera  infection,  I  have  confined  myself  to  these 
animals.  First  of  all,  I  endeavored  to  find  out  somewhat  more  minutely  the  natural  diges- 
tive arrangements  in  guinea-pigs.  If  a  freshly-killed  guinea-pig  is  examined,  the  stomach 
is  always  found  completely  crammed  with  a  firm  mass  of  food;  so  that  if  anything,  for 
example  a  fluid,  is  introduced  into  the  stomach,  it  cannot  pass  through  it  directly.  I  had 
at  first  thought  that  if  a  large  quantity  of  fluid  containing  bacilli  was  injected  into  the 
stomach  at  one  time  it  might  be  possible  to  force  some  through  it.  But  I  convinced  myself 
very  soon  that  this  was  quite  impossible,  and  that  the  stomach  Avould  burst  before  the  solid 
firm  mass  which  distended  it  could  be  forced  aside.    The  small  intestine  in  guinea-pigs  in 
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contrast  to  tlie  stomach  is  almost  empty.  The  gastric  contents  are  strongly  acid,  the  mncus- 
like  contents  of  the  small  intestine  alkaline,  while  the  contents  of  the  csecuni,  which  is  very 
large  in  these  animals,  have  again  a  markedly  acid  reaction ;  so  that  it  is  only  in  the  small 
intestine  that  an  opportunity  is  afforded  for  the  comma  bacilli  to  grow  and  multiply.  In 
order  to  find  out  something  about  the  length  of  time  which  the  ingesta  take  to  pass  the 
stomach  and  intestine,  guinea-pigs  were  fed  alternately  with  different  kinds  of  food,  as,  for 
example,  with  carrots  and  hay.  In  animals  which  were  killed  in  one  or  two  hours  after  the 
change  of  food,  one  saw  that  the  foods  had  not  become  mixed  in  the  stomach,  as  occurs  in 
digestion  in  man,  but  had  been  slowly  pushed  through  it  in  layers,  in  the  order  in  which  they 
had  been  taken,  so  that  on  a  sharply  defined  dark  green  layer  of  hay  there  followed  a  red 
layer  of  carrots,  or  vice  versa.  The  foods  then  pass  surprisingly  qiiickly  through  the  small 
intestine  to  the  caecum.  This  was  demonstrated  very  clearly  by  feeding  with  colored 
materials.  If,  for  instance,  a  mixture  of  Chinese  ink  was  injected  into  the  stomach  of  the 
animals,  one  could  follow  and  notice  still  more  accurately  the  stratified  progress  of  the  food; 
and  the  coloring  material,  as  soon  as  it  had  passed  the  pylorus,  was  found  in  a  very  short  time 
in  the  caecum.  The  same  experiment  was  made  with  small  blue  glass  beads,  when  it  appeared 
that  the  beads  traversed  the  stomach  comparatively  quickly,  but  only  with  the  layer  of  food 
with  which  they  had  entered  ;  an they  then  very  rapidly,  probably  in  a  few  minutes,  passed 
down  the  small  intestine  to  lodge  Tor  a  longer  time  in  the  caecum.  In  one  experiment,  for 
example,  250  beads  were  administered,  and  the  animal  killed  after  3  hours.  Only  about  half 
the  beads  were  present  in  the  stomach  ;  the  small  intestine  did  not  contain  a  single  one,  while 
there  was  a  large  number  in  the  caecum.  An  experiment  of  feeding  with  the  spores  of  the 
anthrax  is  also  worthy  of  mention.  One  might  assume  that  beads  are  bodies  by  the  behavior 
of  which  in  the  stomach  and  intestine  that  of  bacteria  could  not  be  judged.  Four  Guinea-pigs 
were  therefore  fed  with  a  large  quantity  of  anthrax  spores.  One  of  these  animals  was  killed 
after  2^  hours,  and  the  contents  of  the  stomach,  small  intestine,  and  caecum  were  examined 
for  the  development  of  the  easily  recognizable  colonies  of  the  anthrax  bacilli  by  means  of  cul- 
tivations in  nutrient  jelly  on  plates.  In  this  case  many  anthrax  spores  were  still  found  in  the 
stomach,  likewise  in  the  small  intestine,  and  some  spores  had  already  reached  the  caecum ; 
the  mass  of  the  food  also  had  passed  through  the  stomach  and  small  intestine  in  the  short  space 
of  2  hours.  A  second  animal  was  killed  after  3  hours.  The  number  of  anthrax  spores  in  the 
stomach  was  already  markedly  smaller ;  in  the  small  intestine  they  were  still  abundant ;  in 
the  caecum  likewise  abundant.  The  third  Guinea-pig  was  killed  after  3i  hours,  and  had  in 
the  stomach  only  a  few  of  the  anthrax  spores,  in  the  small  intestine  also  very  much  fewer  than 
the  foregoing  animal,  but  in  the  ca3cum  there  was  a  considerable  number.  In  a  Guinea-pig 
killed  after  5  hours  only  1  or  2  anthrax  spores  were  found  in  the  stomach,  a  very  few  in  the 
small  intestine  ;  on  the  ot  ,er  hand  they  were  still  very  numerous  in  the  caecum. 

It  became  apparent  in  these  experiments  that  the  pathogenic  bacteria,  which  were  used  as 
food  for  the  Guinea-pig,  passed  through  the  stomach  and  small  intestine  surprisingly  quickly, 
nevertheless  they  always  remained  sufficiently  long  in  the  stomach  to  be  destroyed  by  the  gas- 
tric juice,  unless  they  existed  in  a  resistant  resting  stage,  like  the  anthrax  spores. 

The  next  point  was  to  enable  sporeless  bacteria,  like  the  comma  bacilli,  to  pass  through 
the  stomach  uninjured.  To  render  this  practicable  the  fluid  containing  the  bacilli  was  made 
up  in  the  form  of  pills  and  covered  over  with  keratin,  and  as  this  experiment  did  not  lead  to 
a  positive  result,  other  enveloping  substances,  which  were  insoluble  in  the  stomach,  were  made 
use  of,  such  as  collodion,  caoutchouc,  paraffin,  and  so  forth  ;  but  all  in  vain. 

Thereupon  I  tried  to  neutralize  the  acid  reaction  of  the  stomach,  if  only  for  a  short  time. 
At  first  those  doses  of  the  alkaline  fluid  were  flxed  upon  which  coxild  be  borne  without  any 
detriment  to  the  animal.  A  5  per  cent,  solution  of  carbonate  of  soda  proved  most  suitable 
for  our  purpose,  and  5^'^"  of  this  solution  could  be  imbibed  by  the  animals  without  causing 
any  disturbance.  If  a  specimen  of  the  contents  of  the  stomach  was  taken  by  a  fine  catheter, 
it  was  found  in  a  series  of  experiments  that  the  reaction  was  still  alkaline  after  three  hours. 
When  we  had  made  out  this,  we  proceeded  to  feed  animals  whose  gastric  contents  had  been 
thus  made  alkaline  with  cholera  cultivations,  or  to  inject  the  same  through  a  catheter  directly 
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into  the  stomach.  In  the  first  experiment  7  guinea-pigs  were  used.  These  received  5''<="'  of 
the  soda  solution,  and  some  time  after,  so  as  not  to  bring  the  cholera  bacilla  into  direct  con- 
tact with  the  soda  solution,  10''<="'  of  meat  infusion  in  which  cholera  bacteria  were  growing. 
The  animals  remained  quite  lively  after  this.  As  later  also  no  effect  was  apparent,  they  were 
killed  after  24  hours,  and  the  gastric  contents,  the  intestinal  contents,  and  the  contents  of  the 
cEecum  were  examined  with  gelatine  plates.  In  G  of  the  7  animals  the  cholera  bacilli  were 
demonstrated  in  the  small  intestine.  The  experiment  was  thus  so  far  successful,  that  the 
comma  bacilli  passed  through  the  stomach  uninjured,  but  without  having  produced  disease  in 
the  animals.  This  experiment  was  performed  over  again,  but  in  this  way:  Two  Guinea-pigs 
receiving  a  2  per  cent,  and  six  Guinea-pigs  a  5  per  cent,  solution  of  soda  and  then  the  injection 
of  comma  bacilli.  These  animals  also  remained  quite  healthy,  and  from  this  result  it  was  at 
least  evident  that  it  is  quite  a  harmless  procedu.re  to  introduce  into  the  stomach  of  Guinea- 
pigs  a  syringeful  of  a  5  per  cent,  solution  of  soda.  The  animals  were  not  even  ill  from  it. 
Finally  a  third  series  of  exi^eriments  was  made  on  four  Guinea-pigs,  which  first  received  a  5 
per  cent,  soda  solution  and  then  the  cholera  bacilli.  These  animals  likewise  remained  healthy. 
On  the  next  day,  however,  one  of  them  seemed  to  be  ill,  was  out  of  sorts,  and  did  not  eat. 
On  the  day  after  it  was  seriously  ill,  and  showed  the  very  peculiar  symptoms  which  were 
already  known  to  me  in  animals  infected  by  injection  into  the  duodenum.  It  had  a  paralytic 
weakness  of  the  hinder  extremities,  supported  itself  no  longer  on  the  hind  feet,  and  in  conse- 
quence lay  quite  flat  with  its  legs  stretched  out.  The  respirations  were  weak  and  prolonged, 
the  head  and  extremities  felt  cold,  the  heart's  pulsation  was  scarcely  perceptiljle,  and  the 
animal  died  after  it  had  been  in  this  condition  for  a  few  hours.  It  was  examined  immediately 
after  death,  and  the  most  pronounced  choleraic  signs  were  found  in  the  intestinal  canal. 
The  small  intestine  was  deeply  injected,  and  filled  with  a  flocculent  colorless  fluid.  Also  the 
stomach  and  intestines  did  not  as  usiial  contain  firm  masses,  but  a  large  amoixnt  of  fiuid 
instead.  Diarrhea  had  not  occurred,  and,  in  accordance  with  this,  firm  scybalae  were  still 
present  in  the  rectum.  The  examination  by  the  microscope  and  with  gelatine  plates  showed 
that  the  small  intestine  contained  a  pure  cultivation  of  numerous  comma  bacilli.  Now  it  is 
very  remarkable  that  of  19  animals  the  infection  was  successful  in  one  only,  and  this  by 
chance  in  an  animal  which  had  aborted  immediately  before  the  infection.  In  the  autopsy  the 
abdominal  walls  were  found  to  be  very  flaccid  and  the  uterus  still  greatly  enlarged.  This  led 
me  to  the  idea  that  either  the  abortion  of  itself,  or  perhaj)s  its  imknown  cause,  might  have 
acted  on  the  other  abdominal  organs,  and  especially  on  the  small  intestine,  in  such  a  Avay 
as  to  produce  a  temporary  relaxation  of  the  intestine  with  cessation  of  the  peristaltic  action, 
and  that  in  consequence  of  this  the  comma  bacilli  Avhich  were  present  in  the  intestine  Avere 
enabled  to  remain  there  longer,  and  thus  obtain  a  footing  there.  In  order  to  produce  exi^eriment- 
ally  a  similar  condition,  alcohol,  chloral,  morphia,  atropia,  and  opium  were  employed  in  the  form 
of  subcutaneous  or  intraabdominal  injection,  and  it  Avas  found  that  opium  answers  best  for 
this  purpose.  Opium  in  guinea-pigs  must  be  employed  in  a  special  way.  Incredible  doses  can 
be  given  internally  to  the  animals  without  any  noteworthy  effect.  Up  to  a  certain  point  this 
circumstance  may  find  its  explanation  in  the  distended  condition  of  tne  stomach  described 
previously.  The  dose  of  the  tincture  of  oi^ium  which  is  given  to  the  animal  can  not  come  into 
action  at  once,  since  at  first  it  remains  among  the  masses  of  food  which  the  animal  has  in  its 
stoma,ch,  and  is  only  gradually  absorbed.  In  consequence  of  this,  an  accurate  dosing  is  not 
possible,  and  I  have  therefore  preferred  to  introduce  the  material  into  the  abdominal 
cavity  of  the  animal  by  means  of  injection,  Avhich  can  be  done  in  guinea-pigs  very  easily 
and  without  danger.  I  use  opium  in  the  form  of  tincture  of  opium,  and  in  doses  of  1  cubic 
centimeter  to  each  200  grams  Aveight  of  the  animal.  In  a  short  time  after  this  dose  a  deej) 
narcosis  sets  in,  lasting  from  a  half  to  1  hour,  aftei  Avhich  the  animal  becomes  as  lively  as 
before.  Thii-ty-five  guinea-pigs  Avere  experimented  on  by  the  administration  of  the  soda 
solution  and  cholera  bouillon,  Avith  subsequent  injection  of  tincture  of  opium.  Of  these  30 
died  of  cholera.  The  clinical  symptoms  and  the  i^ost-mortem  appearances  Avere  the  same  as 
in  the  guinea-pigs  in  Avliich  the  injection  had  been  made  into  the  duodenum,  and  also  in  the 
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one  mentioned  previously,  wliich  had  died  after  the  administration  of  the  soda  solution  and'i 
the  cholera  bouillon  alone.    If  the  dose  of  the  soda  solution  or  of  the  cholera  fluid  is  reduced 
the  result  is  not  so  certain.    For  example,  1-i  guinea-pigs  were  treated  thus  :  they  received  5 
cubic  centimeters  of  the  soda  solution,  and  then  a  fluid  to  which  only  one-third  of  a  drop  of 
the  cholera  bouillon  was  added.    Of  these  animals  only  7  died  of  cholera,  the  remaining  7  ■ 
remained  healthy.    Again,  in  another  experiment,  where  the  dose  was  still  more  reduced, 
there  died  only  7  out  of  24  guinea-pigs.    On  the  whole  up  till  now,  85  guinea-pigs  have  been, 
infected  in  this  way  with  cholera,  and  have  died  always  with  the  same  characteristic  symp-  - 
toms  anJ.  post-mortem  appearances.    1  shall  only  just  mention  in  addition,  that  the  infective 
material  was  transmitted  successfully  from  one  animal  to  another.    In  the  place  of  cholera 
bouillon  the  intestinal  contents  of  a  guinea-pig,'  which  had  died  of  cholera,  were  adminis-  - 
tered  to  other  animals,  which  in  consequence  died  of  cholera  also. 

If  olher  bacteria  are  administered  to  animals  in  the  same  way  as  the  cholera  bacilli,  with 
the  assi:  '  ance  of  the  soda  solution  and  the  tincture  of  opium,  very  remarkable  results  are 
likewise  obtained. 

The  Finkler  comma  bacilli  can  also  destroy  guinea-pigs  by  this  mode  of  infection,  though 
they  are  not  so  virulent  as  the  cholera  bacilli;  for  of  15  animals  infected  with  them  only  5 
died.     The  post-mortem  condition  of  these  animals  was  different  to  that  of  animals  which  had, 
died  of  cholera.    The  intestine  was  likewise  largely  filled  with  watery  fluid,  but  it  appeared 
pale  gray.    The  vessels  were  not  so  markedlj^  injected  as  in  the  cholera  animals,  and  the.  - 
intestinal  contents  had  a  penetrating,  putrid  smell,  which  corresponded  exactly  to  the  smell . 
developed  by  the  Finkler  bacteria  in  nutrient  jelly. 

Further,  the  bacilli  cultivated  by  Deneke  from  old  cheese,  which  also  possess  a  curved,, 
form,  were  experimented  with,  as  also  those  found  by  Miller  in  a  hollow  tooth,  which  to  all' 
appearances  are  identical  with  Finkler's  bacilli.    Of  15  animals  infected  with  Deneke's  bacilli, 
3  died  ;  of  21  infected  with  Miller's  bacilli,  only  -l. 

The  guinea-pigs  which  survived  these  experiments,  received  subsequently  cholera  bacilli, . 
and  the  whole  of  them  died  of  the  cholera  infection. 

Pathogenic  bacteria  also,  which,  under  ordinary  conditions,  do  not  act  from  the  intestine,:  , 
may  jDroduce  effects  when  used  in  this  manner,  as,  for  example,  sporeless  anthrax  bacilli  and 
Brieger's  bacteria.    Other  organisms,  such  as  the  bacteria  of  fowl  cholera,  of  osteo-myelitis  of  ' 
rabbit  septicaemia,  and  of  erysipelas,  fail  to  act  even  under  these  conditions.    The  bacilli  of ' 
typhoid  fever,  which  have  not  as  yet  been  successfully  inoculated  on  animals,  gave  a  doubt- 
ful result,  and  on  this  account  the  experiments  with  them  should  be  repeated. 

I  may  here  only  mention  that  attempts  have  been  made  in  other  ways  to  set  up  in  the 
intestine  a  condition  favorable  to  the  development  of  the  cholera  bacillus.  For  example,  we 
gave  the  animals  croton-oil  and  castor-oil,  or  they  were  fed  with  lees  (hefe),  in  order  to  set  up  ■ 
an  intestinal  catarrh.  Further,  we  have  injected  into  the  abdominal  cavity  turpentine, 
tincture  of  iodine,  glj^cerine,  alcohol,  etc.,  and  thereby  have  had  successful  results.  The  use 
of  alcohol  was  the  most  successful  in  making  the  animals  susceptible  to  cholera  infection, 
though  taken  as  a  whole  the  action  of  alcohol  appeared  to  fall  short  of  that  of  the  tincture  of,.' 
opium. 

From  these  experiments  we  can  now  decide  that  the  cholera  bacteria  have  extremely 
energetic  pathogenic  properties,  and  are  able  to  show  them,  if  they  reach  the  small  intestine  • 
iininjured,  and  find  it  in  a  condition  which  allows  them  to  obtain  a  firm  footing  and  to  develoii. 
In  guinea-pigs  these  conditions  can  only  be  realized  artificially;  but  in  man  the  relations  in 
reference  to  the  gastric  digestion  are  quite  different  to  those  in  guinea-pigs.  The  human 
stomach  is  not  constantly  filled  with  strongly  acid  masses  of  food,  like  the  stomach  of  our 
experimental  animals.  Probably  its  contents  very  often  have  a  neutral  or  even  alkaline- 
reaction;  for  instance,  always  after  the  completion  .of  the  true  gastric  digestion  and  the 
emptying  of  the  chyme  into  the  small  intestine. 

I  am  indebted  to  Professor  Ewald,  who  has  lately  been  investigating  this  question,  for 
some  interesting  communications  with  reference  to  it.  He  found,  that  if  water  is  introduced 
through  an  oesophageal  tube  into  the  empty  stomach,  it  remains  for  a  considerable  time  - 
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neutral,  or  even  takes  on  an  alkaline  reaction.  At  the  same  time  it  was  found  that  the 
quantity  of  water  in  the  stomach  gradually  diminished— that  is  to  say,  that  the  stomach 
constantly  passes  on  a  certain  quantity  of  its  contents  into  the  small  intestine.  Possibly  this 
slow  decrease  was  also  due  to  absorption  from  the  stomach.  But  in  about  an  hour  or  an  hour 
and  a  half  a  rapid  diminution  of  the  fluid  in  the  stomach  suddenly  occurred,  even  before  its 
reaction  had  become  acid.  Evidently  the  pylorus  had  then  opened,  and  permitted  the  exit  of 
the  gastric  contents  into  the  small  intestine  in  large  quantities.  If  we  were  now  to  assume 
that  cholera  bacilli  accidentally  existed  in  this  water,  then  they  could  undoubtedly  have 
reached  the  duodenum  of  the  individual  in  question  in  a  living  condition,  and  there  might 
possibly  have  caused  a  cholera  infection.  An  ai-tificial  j^reparation,  as  in  the  experimental 
animals,  is  not  then  necessary  in  order  to  infect  man. 

But  it  may  be  further  concluded  that,  as  a  rule,  the  behavior  of  man  to  the  cholera  infec- 
tion will  not  be  always  the  same  according  to  their  condition  of  their  gastric  digestion.  The 
different  individual  predisposition  of  man  depends  loerhaps  to  a  great  extent  upon  the  state  of 
the  gastric  digestion  at  the  time  when  the  infective  material  reaches  the  stomach  ;  and  further, 
on  what  happens  to  be  the  condition  of  the  intestine,  whether  perhaps  it  approximates  more 
or  less  to  the  condition  of  the  intestine  of  the  guinea-pig  after  the  injection  of  the  tincture  of 
opium.  We  obtain  in  this  way  a  certain  amount  of  insight  into  the  nature  of  the  j)rocess  of 
infection,  and  I  do  not  doubt  that  by  means  of  further  experiment  in  this  direction  a  still 
greater  advance  will  be  made,  and  we  shall  perhaps  be  able  to  clear  up  much  which  is  now 
dark  to  us.  Since  the  infection  of  animals  through  the  stomach  has  succeeded,  one  will  be  able 
to  test  experimentally  the  effect  of  drugs  on  the  cholera  process. 

As  I  have  jDreviously  mentioned  to  you  that  the  cholera  bacilli  do  not  pass  into  the  blood,, 
we  can  only  explain  their  action  by  supposing  that  they  generate  poisonous  substances  belong- 
ing to  the  group  of  ptomaines,  which  are  absorbed  and  then  act  on  the  entire  organism.  In 
order  to  give  this  idea  a  foundation  of  fact  I  have  endeavored  to  demonstrate  directly  thes© 
poisonous  products  of  the  cholera  bacilli  which  we  must  suppose  to  exist,  but  these  investiga- 
tions have  not  yielded  much  result.  Only  so  much  as  has  already  been  made  out  that  it  is  pos- 
sible to  prepare  cultivations  of  the  comma  bacilli,  which  are  intenselj^  poisonous,  and  which^ 
if  they  are  injected  into  the  animal  either  subcutaneously  or  into  the  j)eritoneal  cavity,  set  up 
in  a  few  minutes  the  same  group  of  symptoms  which  occur  in  animals  suffering  from  cholera 
a  day  or  two  after  infection.  These  symptoms  are  the  paralytic  weakness  of  the  hinder 
extremities,  coldness  of  the  head  and  legs,  and  prolonged  respiration,  a  condition  which 
usually  leads  after  some  hours  to  death.  I  should  like  to  add  to  these  communications  a  few 
remarks  upon  other  experiments,  which  do  not  stand  in  direct  connection  with  the  experiments  on 
infection.  First,  on  the  capability  of  resistance,  and  the  durability  of  the  cholera  bacteria.  On 
this  point  many  investigations  have  been  lately  made  by  Nicati  and  Rietsch  and  by  Babes.  We 
have  also  again  studied  this  question  ourselves,  and  tried  in  the  first  place  to  find  out  how  long 
the  cholera  bacteria  remain  alive  in  spring  or  river  water,  in  sewer-water,  in  excrement,  and 
in  water  from  a  cess-pool.  Our  experiments  have  shown  that  cholera  bacilli  mixed  with 
spring- water  could  be  found  up  to  30  days  af tewards  ;  in  the  •  Berlin  sewer-water  they  lived 
only  6  or  7  days ;  mixed  with  excrement,  only  27  hours ;  and  in  cess-pool  water  they  Avere  no 
longer  alive  after  24  hours. 

Experiments  were  then  made  to  try  and  preserve  cholera  bacteria  for  a  longer  time  on 
clothing  materials,  such  as  linen  cloth,  etc. ,  kept  in  a  moist  state.  So  far  as  we  have  as  yet 
gone  with  these  investigations,  the  result  is  that  the  capability  of  life  of  the  cholera  bacteria 
is  not  of  very  long  duration.    They  were  already  dead  after  3  or  4  days. 

In  our  first  conference  I  mentioned  to  you,  as  you  will  remembei',  the  svirprisingly  rajaid 
death  of  the  cholera  bacilli,  when  in  a  dry  state,  and  pointed  oi;t  to  you  the  practical  importance 
of  this  peculiar  circumstance.  My  statements  at  first  met  everywhere  with  doubt,  but  all 
reliable  observers  have  convinced  themselves  of  their  accuracy,  and  I  would  at  this  opportunity 
positively  reiterate  them,  with  the  request  at  the  same  time  that  the  inost  extended  use  of  this, 
experience  should  be  made  in  combating  infection. 
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With  regard  to  disinfection,  I  can  report  to  you  the  result  of  experirtients  with  carbolic 
acid.  The  cholera  bacteria  were  killed  in  a  few  minutes  in  a  solution  of  one-half  per  cent,  of 
carbolic  acid.  Also  sulphate  of  iron,  sulphate  of  copper,  and  other  metallic  salts  are  active, 
but  not  nearly  so  sure,  since  a  more  or  less  large  quantity  of  them  are  precijDitated  by  some  of 
the  constituents  of  the  nutrient  solution.  This  would  naturally  make  itself  felt  in  the  disin- 
fection of  cholera  dejecta,  and  therefore  I  give  carbolic  acid  decidedly  the  preference. 

Lastly,  I  should  like  to  draw  your  attention  to  an  observation  on  the  action  of  the  cholera 
virus  on  man. 

The  infection  of  those  persons  who  have  to  do  with  the  cholera  linen  gives  us,  as  already 
mentioned  in  our  former  conference,  numerous  experiences  in  this  direction,  and  the  last 
epidemic  in  France  and  Italy  has  afforded  us  many  further  examples.  That  an  unintentional 
infection  could  occur  through  the  manipulation  of  the  cholera  bacilli  was  not  therefore 
improbable.  In  consideration  of  this,  every  precautionary  regulation  possible  was  employed 
to  ward  off  this  danger  during  the  cholera  courses,  which  were  held  here  in  the  Sanitary  Insti- 
tute. But  in  spite  of  all  our  care,  one  case  of  infection  nevertheless  occurred,  which  happily 
ended  without  a  bad  result.  Before  I  give  more  exact  details  of  the  case,  I  shall  remind  you 
of  some  investigators  who  have  already  made  infection  experiments  on  themselves.  Thus 
Bochefontaine,  in  Paris,  has  swallowed  choleraic  dejecta  in  pills  without  becoming  sick  of 
■cholera  in  consequence.  Klein,  according  to  an  announcement  in  the  Indian  Medical  Gazette, 
when  hn  had  just  arrived  in  Bombay,  drank  a  fluid  which  was  said  to  contain  cholera  bacilli. 
Apart  from  the  fact  that  in  these  cases  it  was  not  proved  that  the  true  cholera  bacilli  was 
present  m  the  fluid  swallowed,  it  stands  to  reason  that  these  experiments,  having  a  negative 
result,  prove  nothing  at  all ;  since  a  healthy  stomach  most  probably  destroys  the  bacilli  during 
the  period  of  digestion,  and  therefore  it  is  not  to  be  expected  that  if  cholera  bacilli  are  intro- 
•duced  into  the  human  stomach  an  infection  must  result  in  every  case.  But  if  these  experi- 
naeuts  had  turned  out  positively,  they  would  have  afforded  just  as  little  evidence,  because  they 
took  place  in  localities  where  an  infection  could  occur  in  other  ways. 

An  experiment  of  this  kind,  carried  out  in  a  cholera  locality,  is  only  of  real  importance 
if  the  infection  attacks  not  one  single  individual  but  a  mimber  of  individuals  at  the  same 
time  ;  because  the  greater  the  number  of  the  infected  persons  the  less  the  probability  that  all 
of  those  who  became  ill  were  infected  in  consequence  of  an  accident  unconnected  with  the 
experiment.  On  this  account  I  lay  great  stress  on  the  instance  of  cholera  infection  reported  by 
Macnamar  a,  which  I  would  bring  to  your  recollection  on  this  occasion. 

I  have  corresponded  about  the  case  with  Macnamara  himself.  The  accounts  of  it  in  his 
work  on  cholera  are  somewhat  meager  ;  for  instance,  he  does  not  state  where  the  case  occurred, 
iior  does  he  give  any  names ;  however,  he  may  have  quite  satisfactory  reasons  for  not  doing 
;So.  I  have  been  always  assured  in  Calcutta,  where  there  was  much  talk  about  this  case,  that 
it  was  quite  a  reliable  observation,  and  that  the  facts  occurred  exactly  as  Macnamara  reported. 
He  has  written  to  me  himself  to  the  effect  that  he  is  ready  at  any  moment  to  make  privately 
further  and  more  exact  communications,  which  must  set  at  rest  any  doubt.  On  this  account 
I  am  convinced  that  everything  happened  as  described  by  Macnamara,  and  that  these  observa- 
tions can  be  scientifically  made  use  of  without  any  hesitation.  In  the  Dictionary  of  Medicine 
Macnamara  makes  the  following  communication  about  it  : 

Through  an  accident — what  kind  of  accident  it  was  not  stated — cholera  dejecta  became 
mixed  with  water.  This  water  remained  exposed  to  the  heat  of  the  sun  the  whole  day,  then 
19  persons  drank  of  it  and  5  of  them  fell  ill  of  cholera  within  thirty-six  hours. 

I  am  assured  on  special  inquiry  that  almost  no  cholera  prevailed  at  that  time,  and  particu- 
larly at  the  place  where  the  accident  happened.  Further,  all  the  persons,  who  were  familiar 
with  the  Indian  conditions,  to  whom  this  case  was  known,  and  whom  I  asked  about  it,  were 
in  no  doubt  that  these  men  had  really  become  ill  in  consequence  of  the  use  of  this  water  con- 
taminated with  cholera  dejecta. 

In  our  case  of  cholera  infection  observed  during  the  cholera  course,  we  had  not  to  do  with 
,a  wide-spread  disease,  but  only  with  the  infection  of  one  individual.    Nevertheless  the  observa- 
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tiou  is  of  great  importance,  because  it  occurred  at  a  place  and  at  a  time  when  cholera  infection, 
fx'om  any  other  source  than  that  of  the  manipulation  of  the  cholera  bacilli,  was  absolutely 
excluded  ;  and  because  until  now  it  is  the  only  case  in  which  Avithin  the  borders  of  Germany 
the  true  cholera  bacilli  have  been  demonstrated  in  the  dejecta  of  one  suffering  from  cholerine. 

The  medical  man  in  question,  whose  name  and  residence  you  will  allow  me  to  omit  to 
mention,  had  been  in  Berlin  for  eight  days,  when  he  became  affected  with  a  slight  disturbance 
of  digestion  associated  with  diarrhoea.  The  evacuations  had  a  thin  soupy  appearance,  and 
occurred  several  times  daily,  so  that  his  condition  caused  him  no  anxiety.  Bat  on  the  last  day 
of  his  stay  mpre  frequent  thin  watery  evacuations  made  their  api)earance.  Nevertheless  he 
believed  himself  able  to  travel  from  here,  did  so,  and  arrived  safely  home,  and  then  sickened 
with  a  true  attack  of  cholerine.  He  had  for  two  days  very  frequent  watery  and  colorless 
evacuations,  great  weakness,  unquenchable  thirst,  and  the  urinary  secretions  were  reduced  to 
-  a  minimum.  True  cramp  of  the  calves  of  the  legs  did  not  show  itself,  but  strong  contraction 
of  the  soles  of  the  feet,  and  spasmodic  flexion  of  the  toes  occurred.  As  he  felt  himself  too  weak 
to  examine  his  own  evacuations,  he  placed  a  small  quantity  in  a  well  cleaned  bottle  and  sent 
it  here.  The  vessel  was  sent  ofi:  in  the  evening,  arrived  here  on  the  following  morning,  and 
was  at  once  examined.  The  parcel  had  thus  been  only  a  night  on  the  journey,  and  that  during 
a  cold  season  of  the  .year,  so  that  its  contents  could  not  have  altered  materially  in  transit. 
The  examination  of  the  dejecta,  which  was  made  on  cover  glasses,  and  at  the  same  time  by 
cultivations  on  hollow  slides  and  on  plates,  showed  in  each  case  the  presence  of  very  numerous 
true  cholera  bacilli.  One  of  the  piire  cultivations  exhibited  to-day  came  from  the  dejecta  of 
this  patient.  I  shall  only  add  that  the  patient  got  better.  The  diarrhoea  stojjped,  hut  there 
remained  for  a  long  time  a  surprising  weakness. 

I  must  not  neglect  to  hold  up  this  case  as  a  warning  to  those  who  experiment  with  the 
cholera  bacilli,  and  who  do  not  work  with  the  greatest  care. 

Since  the  question  of  the  existence  of  a  permanent  form  (dauerform)  of  the  cholera 
bacilli  is  still  mentioned  in  our  programme,  I  shall  express  my  opinion  about  it  in  a  few 
words.  On  accoimt  of  the  importance  of  the  question  I  have  been  constantly  endeavoring  as 
far  as  possible  to  discover  something  which  could  be  looked  on  as  a  resting  stage  of  tlie 
cholera  bacteria,  analogoiis  to  the  spore  formation  of  other  bacilli.  But  I  have  arrived  at 
only  a  negative  result,  as  Avas  the  case  in  all  the  earlier  investigations  in  this  direction.  All 
statements  made  by  other  observers  up  till  now  Avith  regard  to  a  i^ermanent  form  and  spore 
formation  depend  evidently  on  errors.  Thus  for  example  Ceci  believes  that  he  has  seen  spores 
in  the  cholera  bacilli.  He  looked  on  those  bacilli  occurring  almost  always  in  old  cultivations, 
which,  after  staining  by  aniline,  show  an  uncolored  spot  in  their  middle  as  spore-bearing.  I 
also  came  across  these  peculiarly  colored  bacilli  in  my  first  cultivations,  but  I  very  soon  con- 
vinced myself  that  the  part  remaining  uncolored  did  not  do  so  through  the  formation  of  a 
spore,  but  arose  when  the  bacillus  became  thicker  and  coarser  than  usual.  Probably  a  swell- 
ing occurs  in  consequence  of  the  absorption  of  moisture,  and  a  division  of  the  plasma  takes 
place  between  the  thicker  and  more  deeply  colored  substance  found  at  the  end  of  the  bacillus, 
and  the  less  concentrated  substance  lying  in  the  middle.  A  similar  thing  may  be  observed  in 
the  bacteria  of  rabbit  septicsemia,  which  constantly  take  up  the  coloring  matter,  so  that  the 
middle  is  only  slightly  or  not  at  all  colored.  As  this  appearance  in  the  cholera  bacillus  occurs 
only  in  older  cultivations,  it  must  be  regarded  as  a  kind  of  involution  or  change  in  the  dying 
or  dead  bacilli.  Confirming  this  idea  is  the  fact  that  cultivations  which  contain  such  bacilli 
ai'e  not  in  the  least  more  capable  of  resisting  hurtful  influences,  such  as  dryness,  heat,  and 
chemicals,  than  the  ordinary  comma  bacilli.  Ceci  himself  has  found  out  that  his  apparent 
spore-bearing  bacteria  were  destroyed  in  a  very  short  time  if  they  were  dried.  Hence,  they 
could  not  have  existed  in  a  durable  form. 

At  this  opportunity  I  may  mention  as  curiosities  that  Klein  has  observed  a  longitudinal 
division  of  the  cholera  bacilli,  and  that  according  to  Ferran  the  cholera  bacilli  belong  to  the 
cycle  of  develoi^ment  of  a  mold  (peronospora).  Both  these  supposed  discoveries  dejDend  upon 
an  erroneous  interpretation  of  the  forms  of  invohition  of  the  cholera  bacillus. 
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Though  a  true  resting-stage  of  the  cholera  bacilli  has  not  yet  been  found,  and  floes  not 
even  appear  to  exist,  we  are  already  acquainted  with  other  facts  which  may  explain  the  passing 
slumber  of  a  cholera  epidemic,  which  may  last  months,  sometimes  even  a  whole  winter. 
Cholera  bacilli,  in  contrast  to  their  small  capability  of  resisting  dryness,  can  under  certain 
circumstances  remain  capable  of  life  in  a  moist  condition  for  a  long  time.  It  has  been  already 
stated  by  Nicati  and  Rietsch  that  the  cholera  bacilli  remained  alive  in  the  harbor  water  of 
Marseilles  for  81  days.  We  found,  on  testing  old  cultivations  which  were  grown  in  agar,  that 
even  after  days  cholera  bacilli,  still  capable  of  development,  were  present.  In  an  exami- 
nation after  175  days  the  cultivations  were  found,  however,  to  be  dead.  Hence  one  can  easily 
imagine  that  in  superficial  layers  of  earth,  in  marshes  and  so  forth,  the  cholera  bacilli  may 
find  conditions  in  which  they  can  exist  preserved  from  death  for  five  months,  or  even  longer, 
just  as  well,  or  even  better,  than  on  our  moist  agar  jelly. 

mODIFICATION  OF  KLEIN'S  VIEWS  ON  J^TIOLOGY  OF  CHOLERA* 

E.  Klein  has  recently,  in  many  most  imxDortant  particulars,  essentially  modified  the  opin- 
ions announced  in  the  official  report  of  the  English  Commission's  work  in  India  and  London, 
as  will  be  seen  by  the  following  extracts  from  the  author's  last  publication  (The  Bacteria  in 
Asiatic  Cholera.   The  Practitioner,  No.  38,  1887) : 

"  The  choleraic  comma  bacilli  possess  in  artificial  media  certain  well  established  characters 
by  which  they  can  be  readily  recognized.  Koch  has  clearly  pointed  out  this  fact,  and  has 
minutely  described  the  appearances.  An  idea  seems  to  have  got  abroad  that  while  in  India  I 
denied  this  simple  tinith."'  "To  say,  therefore,  that  such  or  such  an  organism  in  plate  cultiva- 
tion and  in  tubes  jDresents  such  or  such  peciiliar  characters,  means  nothing  more  than  that  such 
and  such  an  organism  is  of  a  definite  species,  and  as  we  have  said,  the  greater  majority  of  the 
bacterial  species  are  possessed  of  this  character.  I  never  said  that  the  choleraic  comma  bacilli 
can  not  in  cultivation  be  distinguished  from  other  bacteria.  *  *  *  j  gay  the  possession  of 
cultural  characters  is  not  peculiar  to  comma  bacilli.  This  is  something  quite  different  from 
saying  that  the  cultural  characters  of  comma  bacilli  are  the  same  as  those  of  septic  bacteria." 

Although  Dr.  Klein  has  reiterated  much  of  the  argumentation  used  in  his  official  report 
concerning  the  morphological  resemblances  of  various  comma-shaped  bacteria  and  has  done 
so  in  such  a  manner  as  to  often  times  render  his  real  meaning  doubtful,  he  admits  that  "  the 
best  test  of  distinction  is  no  doubt  that  jjointed  out  by  Koch,  namely,  the  mode  of  growth  and 
the  rapidity  with  which  the  two  kinds  of  comma  bacilli  (he  is  speaking  of  the  comma  bacilli 
of  cholera  and  of  cholera  nostras)  grow  in  nutritive  gelatine  of  10  per  cent,  strength.  The 
appearance  of  a  series  of  gelatine  tubes  inoculated  by  means  of  the  platinum  wire  or  capillary 
glass  pipette  with  Pinkler's  comma  bacillus,  and  of  another  series  of  similar  tubes  inoculated 
in  the  same  manner  with  choleraic  comma  bacilli  and  kept  at  20  C  from  three  to  four  days, 
leaves  no  doubt  that  they  contain  two  difFerent  species." 

In  a  later  chapter  concerning  the  diagnostic  value  of  choleraic  comma  bacilli,  we  find  Dr. 
Klein  expressing  himself  as  follows:  "So  far  we  have  seen  that  various  species  of  comma 
bacilli  are  known,  and  that  of  these  the  choleraic  comma  bacilli  possess  certain  definite  char- 
acters in  cultivations  on  nutritive  gelatine  which  are  not  possessed  either  by  those  of  Finkler 
and  Prior,  Miller,  Kuisl,  Denecke,  and  Pliigge,  by  one  form  of  those  observed  in  noma,  or  by 
those  I  have  observed  in  the  diarrhoea  of  man,  and  in  the  contents  of  the  csecum  of  the  guinea- 
pig." 

"One  thing,  however,  may  be  said  with  certainty,  namely,  that  as  far  as  our  limited 
knowledge  at  present  goes,  in  no  intestinal  disorder  in  man  have  comma  bacilli  behaving  in 
artificial  cultures  like  those  of  Asiatic  cholera  been  yet  found  in  the  intestinal  evacuations. 
This  of  course  does  not  mean  that  no  intestinal  disorder  exists  in  which  the  same  comma 
bacilli  are  not  present  to  the  same  extent  as  in  Asiatic  cholera,  for,  as  has  been  pointed  out  on 
a  former  page,  our  experience,  hitherto,  and  the  observations  at  present  available,  are  extremely 
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limited;  but  there  can  be  no  doubt,  I  think,  and  in  tliis  I  fully  concur  Avitli  Koch,  that  in 
Asiatic  cholera  comma  bacilli  can  be  with  comparative  facility  detected  by  the  microscope  and 
by  cultivation.  Hence  I  agree  to  the  proposition  that  if  in  any  case  of  diarrhoea  the  choleraic 
comma  bacilli  can  be  shown  both  by  the  microscojje  and  by  culture  experiments  to  exist,  then 
the  suspicion  that  it  may  be  a  case  of  Asiatic  cholera  is  qi;ite  justified.  And  it  must  be  clear 
from  this  that  the  discovery  by  Koch  of  the  choleraic  comma  bacilli  is,  on  practical  diagnostic 
grounds,  of  the  utmost  importance.  For  if  it  should  be  found  tliat  in  a  locality  which  is  in 
communication  by  sea  or  land  with  an  infected  country  one  or  more  cases  of  suspicious  diarrhoea 
had  occurred,  the  demonstration  by  culture  experiments  of  tlie  presence  in  the  intestinal 
discharges  of  the  choleraic  comma  bacilli  would  fully  justify  us  in  regarding  sucli  cases  with 
grave  suspicion,  as  being  probably,  though  not  necessarily,  choleraic.  At  all  events  sanitary 
officers,  for  the  sake  of  the  jDublic  weal,  would  be  justified  in  treating  these  cases  as  cases  of 
1  cholera,  and  in  taking  measures  of  isolation  and  disinfection." 

It  is  but  fair  to  say,  however,  that  notwithstanding  all  of  the  admissions  and  retractions 
above  cited,  Klein  gives  only  an  unwilling  support  to  the  claim  of  Koch  for  an  absolute  diag- 
nostic value  of  his  comma  bacillus,  and  still  strongly  combats  the  presumption  that  this 
bacillus  is  also  the  active  cause  of  Asiatic  cholera.  While  abandoning  his  original  opinion 
that  the  comma  bacilli  of  Koch  differ  in  no  distinctive  respect  from  the  common  bacteria  of 
decomposition  or  from  the  curved  bacilli  of  the  mouth,  of  the  intestines  in  varioiis  other  con- 
ditions than  Asiatic  cholera,  of  the  uterine  discharges,  etc.,  this  author  is  still  doubtful  if  a 

■  certain  curved  bacillus  which  he  once  succeeded  in  cultivating  from  his  own  mouth,  and 
which  he  succeeded  once  in  cultivating  from  the  coecal  contents  of  a  monkey  suffering  with 
diarrhoea,  and  one  which  he  succeeded  in  cultivating  once  from  a  case  of  noma,  are  not  biologi- 
cally as  well  as  morphologically  identical  with  the  comma  bacilli  of  Koch.  While  admitting 
that  the  choleraic  comma  bacilli  are  capable  of  forming  a  deadly  j^tomaine  which  can  produce 
many  of  the  grave  symptoms  of  cholera,  and  that  it  is  probably  through  the  agency  of  this 
ptomaine  alone  that  the  specific  results  of  inoculations  of  the  comma  bacilli  of  Koch  are 
brought  about,  yet  he  refuses  to  concede  that  the  choleraic  comma  bacilli  are  even  the  prob- 
able cause  of  the  disease  with  which  they  are  so  peculiarly  associated,  because  inoculations 
have  been  so  often  followed  by  negative  results,  and  because  even  when  positive  results  are 
obtained  they  closely  resemble,  if  they  are  not  identical  to,  the  effects  often  following  the 
ingestion  of  decayed  meat,  vegetables,  etc.  A  weighty  answer  to  the  first  objection  Dr.  Klein 
has  himself  furnished,  although  he  does  not  seem  to  fully  appreciate  the  force  of  it.  Many 
of  the  negative  results  are  explainable  by  the  failure  of  the  choleraic  comma  bacilli  to  lorocluce 
their  jytomaine,  a  failure  which,  according  to  Dr.  Klein,  often  occurs.  As  to  the  other  objec- 
tion, it  could  be  said  that  however  much  various  ptomaines  may  resemble  each  other  chemically 
and  physiologically,  it  is  no  more  justifiable  to  assume  from  that  fact  theii'  essential  identity 
than  it  is  to  class  as  identical  vegetable  alkaloides  which  may  have  a  quite  similar  chemical 

■  constitution  or  physiological  effect,  or  to  assume  that  pernicious  malaria,  cholera  nostras,  and 
cholera  Asiatica  are  essentially  the  same  diseases  and  have  the  same  etiology  because  their 
symptoms  sometimes  so  closely  resemble  each  other  that  it  is  often  from  the  symptoms  alone 
absolutely  impossible  to  distinguish  between  them. 

Furthermore,  when  it  is  remembered  that  the  Lewis  bacillus  was  examined  without  resort 
'to  the  culture  methods  now  universally  regarded  as  absolutely  essential  for  the  distinction  of 
one  species  of  curved  bacilli  from  another,  the  assumption  of  Klein  that  the  curved  bacillus 
which  he  reports  having  found  in  his  own  mouth  and  cultivated  with  characters  resembling 
closely  those  of  the  comma  bacillus  of  Koch  is  the  same  bacillus  which  Lewis  discovered,  and 
claimed  to  be  identical  with  that  of  Koch,  should  be  looked  upon  as  gratuitous  and  without 
"the  least  evidence  in  its  supj)ort.  Again,  if,  in  the  three  single  instances  in  which  Klein  claims 
to  have  encountered  a  comma  bacillus  closely  resembling  that  of  Koch  as  to  morphology  and 
biology,  he  has  succeeded  in  cultivating  an  organism  which  can  not  be  distinguished  from  it, 
possibly  its  presence  can  be  accounted  for  by  an  accident.    In  his  book  on  '"  Micro-organisms 

■  and  Disease,"  this  author  has  written  as  follows:  "  During  the  last  year  I  have  seen  the  following 
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cases  of  accidental  contamination  occur.  I  work  in  the  laboratory  of  the  Brown  Institution, 
which  comprises  a  suite  of  rooms.  Although  working  extensively  on  anthrax,  I  generally 
limit  myself  to  one  room  only.  A  friend  of  mine,  who  one  day  injected  into  a  vein  of  a 
guinea-pig  blood  taken  from  a  blood-vessel  of  a  dog  suffering  from  distemper,  found,  to  his 
great  disappointment,  the  guinea-pig  dead  after  2  days  under  the  typical  symptoms  of  anthrax, 
the  blood  of  this  animal  teeming  with  the  charactei'istic  bacilli."  "Another  gentleman  working 
in  the  laboratory  of  the  Brown  Institution  intended  to  inoculate  several  guinea-pigs  with 
human  tubercles.  For  this  end  he  mashed  up  in  saline  solution,  in  a  clean  mortar,  a  bit  of 
hiiman  lung  studded  with  tubercles.  He  did  this  in  my  room  on  the  same  table  on  which  I  was 
working  with  anthrax.  One  of  these  guinea-pigs,  inoculated  with  human  tubercle,  died  before 
the  second  day  was  over  of  typical  anthrax.  Its  blood  was  teeming  with  the  bacillus  anthracis. 
Such  an  accidental  anthrax  of  a  guinea-pig  inoculated  with  tuberculous  matter  occurred 
several  times."  "A  rabbit  was  inoculated  with  a  culture  of  bacillus  anthracis  which  I  did  not 
expect  would  produce  anthrax.  The  animal  remained  uneffected  with  anthrax,  but  died  after 
4  weeks  with  the  symptoms  of  extremely  well-marked  tuberculosis — in  fact,  the  best-marked 
case  that  I  have  seen — of  both  lungs,  spleen,  liver,  and  kidney.  The  tubercular  deposits 
contained  the  tubercle  bacilli.  Also  in  this  instance  inoculations  with  tuberculous  matter  had 
been  going  on  at  the  same  time,  when  I  meant  to  have  inoculated  nothing  else  but  a  culture 
of  anthrax  bacilli. 

I  think  all  these  facts  taken  together  prove  unmistakably  that  working  with  two  con- 
tagia  in  the  same  laboratory  and  at  the  same  period,  accidental  contamination  is  of  no  rare 
occurrence." 

Klein's  criticism  of  Buchner's  experiments  concerning  the  convertibility  of  the  hay  bacillus 
into  the  anthrax  bacillus  and  vice  versa,  with  some  change  in  phraseology  can  be  very  justly 
turned  against  Dr.  Klein  himself  in  the' case  of  his  curved  bacilli.    As  for  instance: 

"  If  Klein  could  show  us  that  in  a  laboratory,  in  which  for  some  considerable  time  cholera 
cultures,  cholera  animals,  and  examinations  of  cholera  bacilli  had  not  been  carried  on,  culti- 
vation of  the  contents  of  the  mouth  ultimately  yields  typical  colonies  of  the  comma  bacilli  of 
Koch,  then  we  should  be  perhaps  prepared  to  concede  his  proposition  concerning  his  three 
isolated  observations  already  mentioned.  Such  propositions  are  of  the  widest  importance, 
and  therefore  their  proof  oiight  to  be  beyond  cavil ;  there  ought  to  be  no  chance  of  a  possibility 
of  error.  Such  proof  Klein  has  not  given,  and  we  cannot  therefore  accept  them,  opi^osed  as 
they  are  to  the  experience  of  all  other  trustworthy  investigators. " 

Apropos  of  this  it  should  be  remembered  that  there  are  already  three  attacks  recorded  of 
choleraic  symptoms  following  accidental  contamination  in  the  laboratory,  one  of  the  attacks 
having  proved  fatal,  and  all  of  them  having  shown  the  characteristic  comma  bacilli  in  the 
stools. 

Klein,  while  discussing  the  infectiousness  of  Asiatic  cJaolera  (ibid.),  uses  the  following 
unequivocal  language : 

'*  It  must  not,  however,  be  supposed  that  I  mean  to  question  the  statements  that  cholera 
dejecta  have  produced  infection,  or  that  water  contaminated  with  cholera  dejecta  has  produced 
cholera.  Such  cases  of  infection  are  well  established.  Snow  has  minutely  described  one  such 
epidemic— the  noted  Broad  Street  Pump  epidemic — and  this  is  only  one  among  many  noticed 
in  former  and  recent  epidemic  in  Europe.  As  soon  as  a  certain  impure  water  supj)ly  was 
stopped  cholera  cases  ceased ;  to  such  a  water  supply — a  river  or  well — cholera  dejecta  had 
probably  had  access.  This  question  of  the  importance  of  drinking-water  as  a  vehicle  of  con- 
tagion may,  I  think,  be  considered  settled. 

"  There  can  be  no  manner  of  doubt  that  cholera  infection  has  .been  started  from  linen 
soiled  with  cholera  dejecta.  These  instances  are  notorious  and  numerous,  and  are  known  from 
former  and  recent  cholera  epidemics  ;  they  do  not  require  any  special  discussion." 

This  author  also  apparently  admits  the  production  of  a  poisonous  ptomaine  in  artificial 
cultures  of  comma  bacilli,  (Bacteria  in  Asiatic  cholera.  The  Practitioner,  .38,  1887.)  Speak- 
ing of  the  results  of  inoculation  of  cultures  of  comma  bacilli  obtained  by  Van  Ermengem^ 
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Klein  says  "  the  symptoms  presented  by  these  animals  were  those  of  acute  chemical  poison- 
ing," and  he  endeavors  to  suggest  a  parallel  between  them  and  the  cases  of  acute  poisoning 
in  the  human  subject  (sausage  poisoning,  mackerel  poisoning,  poisoning  by  over-ripe  fruit, 
tinned  salmon,  tinned  shee^j's  tongue,  etc.).  Calling  attention  to  the  fact  that  Van  E.  obtained 
similar  results  with  the  culture  fluid  which  had  been  passed  through  a  Chamberland  filter, 
Klein  declares  that  "these  observations  are  in  harmony  with  those  of  Nicati,  Klebs,  and 
others,  who  have  found  that  in  artificial  cultivations  of  the  choleraic  comma  bacilli  there  is 
present  a  chemical  poison,  which  in  guinea-pigs  produces  acute  poisoning  similar  to  ptomaine 
poisoning,"  and  a  little  later  he  also  says  :  "  We  see,  then,  that  there  can  be  no  question  about 
the  presence  in  certain  artificial  cultiTres  of  the  choleraic  comma  bacilli  (particularly  in  serum 
cultures  4  days  old)  of  a  chemical  ferment  capable  of  producing  acute  poisoning  in  animals, 
but  the  sym]Dtoms  thus  produced  are  comparable  to  ptomaine  symptom."  It  is  true,  how- 
ever, that  Klein  does  not  stop  here,  but  seems  to  possess  the  untenable  notion  that  there  are 
essential  differences  neither  between  iDtomaines  of  diverse  origin  nor  between  those  of  the 
choleraic  comma  bacilli  and  of  "  other  septic  organisms."  Klein  thus  not  only  admits  that 
choleraic  comma  bacilli  are  capable  of  forming  a  chemical  poison,  but  he  recognizes  another 
very  important  matter,  although  its  suggestiveness  seems  to  have  quite  escaped  him  as  wefl 
as  many  other  acute  observers  while  estimating  the  value  of  the  negative  results  of  their  own 
inoculation  experiments,  viz,  "  That  only  certain  cultivations  of  the  comma  bacilli  contain 
this  poison  in  a  concentrated  form,  while  others  contain  little  or  none,  is,  as  shown  in  the  ex- 
periments by  Van  Ermengem  and  others  above  mentioned,  quite  in  harmony  with  Brieger's- 
observations,  who  could  obtain  some  of  his  ptomaines  only  from  certain  substances,  not  from 
others. 

E.  Klein,  in  a  note  at  the  end  of  his  "The  Bacteria  in  Asiatic  Cholera,"  Practitioner,  38, 
1887,  thus  speaks  of  the  work  of  the  English  Commission  led  by  Prof.  C.  Roy  : 

"A  commission  consisting  of  Prof.  C.  Roy,  Dr.  Graham  Brown,  and  Dr.  Shei"rington,  of 
Cambridge,  was  sent  out  to  Spain  in  1885,  to  decide  between  the  contradictory  statements  as  to 
the  facts  concerning  the  comma  bacilli  of  Koch.  These  gentlemen  have  come  to  the  same 
conclusion  as  mj^self,  both  as  regards  the  distribution  of  Koch's  comma  bacilli  in  the  intes- 
tinal contests  and  in  the  intestinal  mucous  membrane  of  cases  of  Asiatic  cholera.  They  in 
their  report  (printed  in  the  proceedings  of  the  Royal  Society,  No.  247,  p.  173)  state  that  they 
are  unable  to  accept  the  comma  bacillus  of  Koch  as  casually  connected  with  cholera  Asiatica. 
They  look  upon  the  comma  bacilli  as  probably  connected  with  the  premonitory  diarrhoea;  but 
these  gentlemen  furnish  no  proof  whatever  for  their  assumi^tion.  Messrs.  Roy,  Brown,  and 
Sherrington  describe  in  the  mucous  membrane  of  cholera  intestines  preserved  for  some  months 
hyphse  or  mycelial  threads  which  they  were  told  by  Messrs.  Vine  and  Gardiner  were  the 
hyphse  of  chitridiaceae,  and  they  are  not  disinclined  to  look  upon  these  as  causally  connected 
with  cholera  Asiatica.  I  have  good  reason  for  saying  (see  Nature  for  Dec.  23,  1886,  and  Brit. 
Med.  Jour,  of  Dec.  25,  1886),  that  what  these  gentlemen  figured  and  described  {loc.  cit.)  are 
the  hyphae  of  common  mould  which  have  grown  into  the  tissues  during  the  process  of  preserv- 
ing the  material. 

"It  is  fair  to  state  that  Mr.  Gardiner  has  subsequently  (Nature,  Jan.  20,  1888)  altered  his 
view,  inasmuch  as  he  considered  the  organism  shown  to  him  in  Professor  Roj^'s  specimens,  i.  e. 
moniliform  threads  with  terminal  nodular  swellings,  to  resemble  an  involuted  form  of  a 
bacterium.  Still  later  (Nature,  Feb.  3,  1887)  he  implied  that  to  harmonize  what  he  saw  in 
Professor  Roy's  specimen  with  what  has  been  figured  by  Roy,  Brown,  and  Sherrington  in  their 
report  (Proc.  Roy.  Soc,  247,  p.  137)  i.  e.  distinctly  branched  mycelial  threads,  both  might 
belong  to  a  form  similar  to  cladothrix  dichotoma.  I  have  not  the  least  doubt  from  actual 
observation,  that  the  branched  mycelial  threads  figured  in  the  report  of  Messrs.  Roy,  Brown, 
and  Sherrington  are  threads  of  common  mould." 

Nicati  and  Rietsch  (Arch,  de  physiologie  Norm,  et  Patholog.,  XVII,  3rd  s.  t.  VI,  1885) 
report  results  of  their  careful  investigation  upon  the  relations  of  Koch's  comma  bacillus  and 
Asiatic  cholera,  as  well  as  the  morphological  and  biological  characters  of  these  bacilli  as 
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■observed  at  Marseilles.  The  authors  found  the  comma  bacilli  almost  always,  if  not  in  the 
-stools  at  least  in  the  bodies  of  the  cholera  patients.  They  also  found  comma  bacilli  in  the 
vomit  of  three  out  of  eight  cases.  The  numbers  of  the  bacilli  decreased  as  the  duration  of  the 
disease  lengthened.  In  very  acute  cases,  at  first  the  number  is  very  great,  but  after  four  or 
five  days  it  quickly  decreases. 

Control  observations  uiDon  intestines  of  three  suicides  and  upon  the  stools  of  twelve  indi- 
viduals affected  with  diarrhoea,  always  gave.  nega.tive  results.  These  authors  confirmed  the 
investigations  of  the  French  Cholera  Commission  in  Egypt  concerning  the  desquamation  of 
the  intestinal  epithelium;  according  to  their  researches, the  location  of  this  alteration  coincides 
with  the  location  and  development  of  the  bacilli  in  the  intestinal  canal.  In  the  rapid  cases 
the  bacillus  was  found  throughout  the  whole  intestinal  canal  below  the  duodeiuim;  and  in  the 
less  rapid  cases,  only  in  the  ileum,  particulaidy  in  the  neighborhood  of  the  ceecal  valve.  The 
authors  found  the  comma  bacillus  once  in  the  ductus  choledochus,  and  in  the  gall-bladder 
twice. 

According  to  them  also,  the  bacilli  penetrated  the  epithelium  and  extended  into  the  con- 
nective tissues  of  the  intestinal  canal.  They  also  confirmed  the  statement  of  Koch  concerning 
the  morphological  and  biological  characters  of  the  cholera  bacillus.  They  placed  special  stress 
upon  the  characteristic  odor  which  develops  in  the  test  tubes  of  cholera  bacillus  cultiires,  and 
ascribed  it  to  the  production  of  the  alkaloid  described  by  Villiers.  They  also  mention  that 
they  discovered  the  curved  bacilli  in  the  intestines  of  a  healthy  man  which  morphologically 
might  be  mistaken  for  Koch's  comma  bacillus,  although  it  possesses  a  plumper  form  and 
shorter  curve  in  the  formation  of  sinrilli,  but  it  is  easy  to  distinguish  by  the  appearance  of  its 
•colonies  in 'plate  cultures.  They  regard  this  "  false  comma  bacillus"  as  identical  with  the 
■curved  bacillus  which  Hdricourt  found  in  the  ground  water  of  Lille,  as  also  with  the  Pinkler 
and  Prior  bacillus. 


RESEARCHES  ON  CHOLERA,  THE  COMMA  BACILLUS  IN  THE  ORGANISM,  ITS  CULTURE.  ITS 
FERMENTATION  PRODUCTS,  AND  THEIR  ACTION  UPON  ANIMALS. 

'  By  W.  NiCATi  and  M.  Rietsch,  of  Marseilles.* 

The  pages  which  follow  are  the  first  part  of  a  very  extended  work.  A  second  part 
(Inoctilation  Experiments)  is  addressed  at  the  same  time  to  the  Monthly  Medical  Review.  A 
third  part  (Vitality  of  the  Comma  Bacillus)  is  in  course  of  publication  in  the  Review  of  Hygiene 
and  Sanitary  Police. 

Our  first  business  has  been  to  investigate  the  comma  bacillus  that  Dr.  Koch  had  the  kind- 
ness to  demonstrate  for  us,  and  in  our  turn  to  make  pure  cultures  from  them  and  study  the 
products  of  fermentation  which  arise  in  the  cultiires.  It  is  the  result  of  these  first  researches 
that  we  publish  here. 

I.— The  Comma  Bacillus  in  Dejections  and  in  the  Body  of  Cholera  Patients. 

(a)  Method  of  Research. 

It  is  indenspensable  to  have  water  immersion  or  better  still  homogeneous  immersion  object, 
ives ;  there  is  also  great  advantage  in  using  proper  illuminating  apparatus. 

Plate  cultures  are  made  according  to  the  known  methods.  As  to  coloring,  we  have  almost 
always  used  methyl  violet  ;  the  coloring  fluid  was  prej^ared  by  adding  to  100  cubic  centime- 
ters of  water  saturated  with  aniline,  10  cubic  centimeters  of  an  alclioholic  solution  of  methyl 
violet  (Fuchsin  of  Bale)  or  else  by  directly  disolving  1  to  2  grammes  of  this  last  (a  little  more 
idoes  no  harm)  in  100  cubic  centimeters  of  the  same  water  ;  the  solution  is  then  to  be  filtered. 

The  coloring  is  a  question  of  but  a  few  moments ;  if  the  solution  is  very  cold,  it  is  best  to 
warm  slightly  the  cover  glass  charged  with  the  coloring  fluid  or  to  wait  longer. 


*  Archives  de  physiologie  normale  et  j)athologique,  1885. 


CHOLERA  IN  EUROPE  AND  INDIA. 


53y 


Experience  lias  convinced  us  that  a  more  intense  coloring  is  obtained  by  tlie  employment 
of  mordants  such  as  corrosive  sublimate  of  1-1,000,  and  particularly  osmic  acid  of  1-100. 
These  solutions  are  dropped  on  the  cover-glass  Avhich  is  then  washed  before  the  coloring  fluid 
is  applied.    One  may  also  allow  the  entire  flake  to  remain  for  a  moment. 

The  prej)arations  to  be  kept  are  well  dried  in  the  air,  and  mounted  in  fluid  Canada 
balsam.  To  avoid  discoloration,  the  preparation  must  not  be  dehydrated  by  alcohol  or  pre- 
served in  glycerine,  nor  must  thpre  be  added  Ijalsam  dissolved  in  chloroform  or  essence  of 
girofles.  The  cover-glass  preparations  show  only  the  morphological  characters  of  the  comma 
bacillus.  Its  examination  in  the  living  state  can  be  made  by  a  suspended  drop  or  between 
•cover-glasses.  After  observing  its  movements,  one  may  add  a  drop  of  the  coloring  fluid  in 
order  to  have  the  bacillus  colored  and  floating  in  the  liquid.  In  this  way,  the  spirilli  are  not 
destroyed,  which  happens  frequently  with  cover-glass  preparations.  By  this  process  we  have 
been  able  frequently  to  establish  their  presence  when  ordinarily  the  dry  preparations  do  not 
.show  them  (intestinal  mucus). 

The  spirilli  are  however  more  numerous  and  longer  in  liquid  ciiltures. 

The  isolated  living  commas  are  animated  with  rapid  movements.  At  times  they  traverse 
rapidly  the  field  of  the  microscope,  then  rotate  whilst  remaining  fixed  in  their  place.  The 
.spirilli  advance  by  a  gimlet  movement  when  they  are  not  long;  in  the  latter  case  they  appear 
inconvenienced  by  their  length  and  hardly  move  at  all  or  move  slowly.  The  isolated  bacilli 
and  the  short  spirilli  accumulate  on  the  border  of  the  drop,  where  they  remain  immovable. 

The  morphological  characters  alone  can  permit  an  almost  certain  diagnosis  when  the 
commas  are  numerous  in  the  preparation.  If  they  are,  on  the  contrary,  associated  with  other 
bacteria,  the  diagnosis  may  be  doubtful.  One  can  then  use  to  advantage  the  process  of  multi- 
plication indicated  by  Dr.  Koch,  and  which  consists  in  exi^osing  the  material  in  a  moist  chamber 
at  a  temperature  of  20°  to  30"  and  even  40°  C. 

When  one  has  to  do  with  a  piece  of  intestine,  it  is  sufficient  to  open  the  gut  and  expose  it 
to  the  air  in  a  moist  chamber.  When  it  is  dejecta  or  usual  intestinal  matter,  it  is  jjlaced  on 
linen  resting  upon  some  cotton  at  the  bottom  of  a  concave  vessel,  and  the  whole  is  then 
Oiovered  with  a  bell-glass.  The  greater  part  of  the  fluid  runs  off  into  the  glass  and  there 
remains  on  the  linen  a  semi-liquid  mass.  Ordinarily  there  is  thus  obtained  at  the  end  of 
twenty-four  to  forty-eight  hours  extremely  rich  material,  often  even  almost  pure  cultures,  and 
the  preparations  made  from  this  material  are  very  perfect. 

One  can  arrive  at  similar  results  with  the  small  intestine  of  the  calf,  sheep,  or  guinea-pig. 
That  of  the  dog  does  not  always  give  such  good  results.  A  piece  of  intestine  as  fresh  as 
possible  is  taken,  preference  being  given  to  the  upper  part,  less  rich  in  bacteria.  It  is  oj^ened 
lengthwise  and  washed  with  sterilized  water.  Along  the  inner  surface  is  then  drawn  a  piece 
of  platinum,  first  heated  and  afterwards  dipped  in  the  suspected  matter;  the  piece  of  intestine 
is  then  placed  in  a  moist  chamber,  such  as  the  preceding.  We  have  in  this  manner  obtained 
very  beautiful  cultures,  particularly  with  the  intestines  of  calves  and  sheep. 

We  ought  to  say,  however,  that  sometimes  when  in  the  original  material  there  were  few 
commas,  and,  on  the  contrary,  many  bacteria  of  different  kinds,  we  have  not  succeeded  by 
this  means  in  obtaining  cultures  rich  in  commas. 

(b.)— Results. 

Dejecta. — For  the  examination  of  the  stools,  it  is  necessary,  as  far  as  possible,  to  use  the 
rice-like  flakes  that  they  may  contain. 

We  have  examined  microscopic  preparations  (without  the  test  of  culture)  from  stools  of  a 
large  number  of  cholera  patients:  those  stools  which  had  characteristic  aspects  (but  little 
colored  and  rice-like)  have  ordinarily  given  undoubted  preparations. 

In  31  patients  we  were  able  to  examine  the  successive  stools  from  the  commencement  or 
nearly  the  commencement  of  the  disease,  and  we  have  in  all  these  cases  (but  not  in  all  the 
stools)  found  the  comma  bacilli.  This  fact  confirms  what  Dr.  Koch  says  regarding  the  constant 
presence  of  the  comma  bacillus  at  the  commencement  of  cholera. 
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We  will  speak  later,  in  connection  with  the  general  result  of  the  autopsies,  of  the  disap- 
pearance of  the  bacilli. 

In  the  vomited  matter  the  presence  of  the  comma  bacilli  is  much  less  regular,  is  excep- 
tional even,  and  the  individual  bacilli  are  fewer.  One  can  not  have  recourse  to  the  moist, 
chamber,  for  the  multix^lication  does  not  take  place  in  acids.  The  comma  bacilli  not  being 
able  to  develop  in  the  stomach,  it  must  be  admitted  that  they  are  derived  from  the  intestines- 
by  the  effort  of  vomiting.  Out  of  eight  specimens  of  vomit,, all  with  acid  reaction,  we  found 
in  three  cases  the  comma  bacilli  rather  rare. 

Surface  and  contents  of  the  intestines. — The  epithelial  layer  of  the  intestines  can  be  scraped 
and  examined  by  the  ordinary  methods;  but  for  the  examination  of  the  deeper  layers,  it  is 
necessary  to  harden  the  piece  and  make  thin  sections  of  it  which  should  be  colored  blue  by 
methyline. 

We  think  we  can  affirm  that  the  initial  lesion  is  the  swelling  of  the  epithelial  layer. 

In  the  cases  rai^idly  fatal,  it  is  indeed  found  that  the  mucous  membrane  is  covered  entirely, 
not  with  its  ordinary  resisting  and  glistening  epithelium,  but  with  a  thick,  soft  layer  of  a  white- 
color,  a  thick  pasty  pulp;  it  is  in  vain  at  this  time  to  search  for  the  least  injection.  The 
thickening  of  the  epithelial  coating  is  considerable  throughout  the  small  intestine  below  the 
duodemmi,  diminishing  in  the  large  intestine.  The  losorenterie,  that  is  to  say,  the  swelling  of 
the  closed  f ollicules  and  Peyer's  jDatches  may  depend  upon  simple  swelling  of  the  epithelial 
layer  ;  it  is  sometimes  wanting  in  the  very  rapid  cases.  We  conclude  from  this  that  it  is  a. 
subsequent  lesion. 

Later  comes  the  desquamation  of  the  epithelium  which  discloses  the  vascular  injection  around 
the  Peyer's  patches  and  closed  follicules,  as  well  as  the  extensive  vascular  injection  of  the- 
ileo-coecal  valve.  At  these  points  the  epithelial  swelling  has  disappeared,  or  has  been  consid- 
erably lessened  by  the  process  of  desquamation.  Still  later  the  injection  extends  upward  and 
downward  from  the  valve. 

In  the  cases  of  delayed  death  are  found  subepithelial  ecchymoses,  scattered  along  the  entire- 
length  of  the  intestinal  tube. 

In  examining  the  epithelial  layer  obtained  by  scraping  we  have  discovered  the  following- 
facts  : 

(1)  The  microbe  is  not  found  in  the  stomach  or  in  that  portion  of  the  duodenum  near  the- 
pylorus. 

(2)  In  rapid  cases,  it  was  found  all  along  the  rest  of  the  intestine.  The  epithelial  coating- 
mentioned  above  is  composed  of  epithelial  cells  and  comma  bacilli,  at  first  in  a  relatively  small 
number.  If  the  mucous  membrane  is  spread  out  in  a  moist  chamber  the  comma  bacilli, 
multiply  and  the  epithelial  cells  disappear  ;  it  is  not  rare  to  find  at  the  end  of  forty-eight  hours, 
instead  of  the  mucous  membrane,  only  a  pulp  almost  exclusively  composed  of  comma  bacilli. 

(3)  Whilst  preparations  equally  rich  in  the  bacilli  have  been  obtained,  both  from  the 
duodenum  and  the  large  intestine,  in  rapid  cases,  this  is  no  longer  the  same  when  the  malady 
has  lasted  several  days.  The  favorable  places,  then,  are  those  where  the  epithelial  coating  has 
remained  the  most  characteristic.  Beautiful  spots  are  usiially  found  at  a  certain  distance  above 
the  ileoccecal  valve. 

Biliary  passages. — We  have  several  times  made  bacteriological  examinations  of  the  biliary 
passages.  Three  times  the  comma  bacilli  were  sought  for  only  in  the  ductus  choledocus  (lower 
portion)  and  found  twice  ;  this  was  in  cases  of  very  rapid  death.  We  sought  them  in  the  gall- 
bladder in  five  autoijsies,  two  of  which  gave  positive  results.  In  one  of  these  death  had 
ensued  the  fifth  day  after  typhoid  symptoms ;  in  the  other  the  tenth  day,  also  after  typhoid 
symptoms.  In  the  three  cases  giving  negative  results  two  were  cases  of  rapid  death  ;  in  the 
third,  death  had  taken  place  after  six  days  of  illness. 

Tissues. — We  have  examined  sections  of  the  wall  of  the  intestine  and  demonstrated  the- 
presence  of  comma  bacilla  beneath  the  epithelium,  and  even  in  the  adjoining  connective- 
tissues. 
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We  also  at  three  different  times  placed  in  the  moist  chamber  for  24  hours  pieces  of  liver 
and  examined  their  superficial  layers  removed  by  scraping  ;  the  comma  bacilli  were  not  found 
i;herein. 

We  reserve  the  publication  of  our  observations  on  the  blood. 

Autopsies,  general  results. — The  bacteriological  details  of  the  autopsies  have  been  pul)lislied 
in  the  following  table.  (A  table  Avhich  is  not  reproduced  here  accompanies  the  work.)  The 
three  first  columns  indicate  the  sex  and  the  age  of  the  patients,  the  length  of  the  sickness,  and 
when  death  has  taken  place.  In  the  three  following  the  sign  of  +  indicates  that  the  very  char- 
acteristic preparations  contained  numerous  comma  bacilli ;  the  sign+*  that  the  characteristic 
preparations  contained  comma  bacilli,  still  but  less  numerous  ;  the  sign  +*  *  that  the  comma 
bacilli  were  rare ;  the  sign  —  that  we  found  none  in  the  preparation.  Several  following  signs 
indicate  the  results  of  preparations  made  from  the  intestine  consecutively  from  above,  down- 
ward, and  at  nearly  regular  intervals. 

Of  31  autopsies  the  comma  bacilli  were  found  in  25  cases.  The  negative  result  of  the  six 
•others  is  due  perhaps  to  the  relatively  small  number  of  preparations,  and  does  not  prove  the 
absence  of  comma  bacilli ;  even  much  more  numerous  preparations  would  not  be  absolute 
proof  in  this  sense. 

Here  are  the  important  facts  of  the  six  cases  with  negative  results.  In  one  autopsy  (3) 
we  were  not  able  to  learn  the  duration  of  the  disease  ;  in  the  five  others,  death  ensued  after  5, 
7,  10,  15,  and  19  days  (autopsies  21,  27.  23,  5,  and  15).  Foiir  times  death  had  occurred  in  the 
period  of  reaction  (3,  15,  23,  27),  once  in  that  of  algidity,  but  after  reaction  (5);  in  the  last 
case  (21),  the  symptoms  which  preceded  death  were  not  noted. 

We  did  not  count  No.  6  among  the  autopsies  with  negative  results,  although  immediate 
examination  gave  no  result.  But  the  preparations  were  not  numerous,  and  the  stools  examined 
during  the  sickness  had  given  positive  results ;  in  all  cases  the  comma  bacilli  were  more  or 
less  rare  in  the  autopsies  (6th  day,  algidity). 

In  the  cases  of  rapid  death  the  comma  bacilli  were  very  abundant ;  towards  the  3d  or 
4th  day  there  seemed  to  be  a  tendency  for  them  to  disappear  or  at  least  to  diminish  ;  never- 
theless, autopsy  17,  where  the  intestine  still  gave  a  pure  culture  in  a  moist  chamber  (11th  day, 
reaction),  shows  that  one  should  not  generalize  from  observations  obtained  in  a  limited  number 
of  cases. 

The  table  does  not  indicate  the  evident  relations  between  the  disappearance  of  the 
comma  bacilli  and  the  entrance  into  the  stage  of  reaction.  One  may  say  tliat  the  comma 
bacillus  always  accompanies  the  algid  state,  but  does  not  always  disapj^ear  with  it.  * 

As  counter-proof  or  control  of  the  examination  of  the  intestines  and  the  stools  of  cholera 
patients,  we  have  made  the  three  following  autopsies :  At  various  heights  the  intestine  has 
been  directly  exaiiiined  and  x^i-^t  in  a  moist  chamber.  We  have  never  found  comma  bacilli 
in  cases  non  clioleraeic.  It  was  the  same  in  the  examination  of  diarrhceaic  stools  of  twelve 
different  cases. 

It  is  known  that  Koch  and  his  students  have  reached  also  only  negative  results  in 
analogous  conditions. 

We  will  discuss  later  on  the  opposite  results  obtained  by  Dr.  Hdricourt  and  Drs.  Finkler 
and  Prior. 

Here  Ave  conclude  by  affirming  the  close  relation  which  exists  between  the  presence  of  the 
comma  bacillus  and  the  cholera. 

II. — Cultures. 

It  is  known  that  in  order  to  demonstrate  the  pathogenic  qualities  of  micro-organisms.  Mr. 
Pasteur  Avas  led  to  entertain  the  idea  of  soAving  in  a  nutritive  but  sterile  liquid  a  very  minute 
amount  of  infectious  matter.    The  chemical  poisons  existing  in  this  last  found  themselves  thus 


*We  will  have  to  return  elsewhere  to  the  results  of  the  autopsies  in  considering  the  vitality  of  the  comma 
bacilli  in  the  stools  and  in  the  intestines. 
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considerably  diluted  and  attenuated,  for  they  could  not  rei^roduce  themselves.  But  the  living- 
organisms  which  were  thus  planted,  on  the  contrary,  multiplied  rapidly  if  the  media  were 
favorable,  and  soon  it  became  impossible  to  abstract  a  drop  of  liquid  which  did  not  contain 
micro-organisms.  If  this  drop  be  introduced  in  a  second  liquid  similar  to  the  first,  the  original 
chemical  poison  will  find  itself  already  infinitely  attenuated,  whilst  the  living  beings  multiply 
anew.  If  it  be  these  which  produce  the  toxic  efi^ect,  the  second  liquid  will  soon  be  as  virulent 
as  the  infectious  matter  which  served  for  point  of  depature;  if  the  contrary  be  the  case,  it  will 
be  almost  inoffensive.    This  would  be  still  more  true  of  the  3d,  4th  culture,  etc. 

By  this  process  one  completely  separates  the  micro-organisms  and  their  products  of  secre- 
tion from  all  which  accompanies  them  in  the  contagious  matter,  but  one  succeeds  less  certainly 
in  isolating  the  micro-organisms  one  from  the  other.  Yet  this  result  is  rapidly  attained  on 
replacing  the  liquid  with  a  solid  medium  according  to  the  Koch  method. 

If  in  the  neutralized  bouillon  one  dissolves  warm  gelatine,  there  is  obtained  a  liquid  which 
solidifies  at  20°  C.  If  to  this  liquid,  partly  cooled  but  not  yet  solid,  one  adds  a  small 
portion  of  contagious  matter  containing  only  a  limited  number  of  living  beings,  and  shakes 
the  whole,  the  bacteria  will  be  scattered  throughout  the  whole  mass.  Let  this  then  be  solidified 
by  cooling,  and  the  bacteria  will  be  isolated  one  from  the  other.  They  multiply  soon  in  this 
nutritive  medium,  and  in  the  place  of  each  bacteria  there  is  soon  found  a  little  colony,  an 
accumulation  of  microbes.  Each  of  these  colonies  will  remain  isolated,  the  medium  being 
solid  ;  in  a  liquid  they  would  be  mixed.  Each  colony  will  be  composed  of  only  a  single  species 
of  bacilli,  microbes,  etc.;  each  will  have  its  special,  specific  characters,  which,  added  to  the 
morphological  properties  of  the  microbe  composing  the  colony,  will  permit  a  surer  and 
more  rapid  distinction  of  the  different  species.  Finally,  by  taking  a  fraction  of  one 
of  these  colonies  and  sowing  it  anew  in  a  new  medium,  one  finds  this  time  only  a  single  species 
of  living  organisms. 

This  modification,  introduced  by  Mr.  Koch,  offers,  therefore,  two  essential  advantages  : 
It  permits  the  rapid  and  sure  attainment  of  pure  cultures,  and  furnishes  new  distinctive  char- 
acters, which  are  very  important  in  a  class  of  beings  differing  so  little  morphologically. 

To  prepare  nutritive  gelatine  we  proceed  as  follows:  *  Take  a  piece  of  muscular  flesh  of 
beef,  calf,  sheep,  or  hog,  without  fat,  tendons,  or  bones.  Cut  it  fine  and  add  cold  water  in  a 
flask  so  as  to  form  a  pulpy  mass.  After  about  two  hours  it  is  strained  and  water  is  added 
anew  to  form  a  very  fluid  juice  that  is  strained  again  two  hours  afterwards.  The  residixe  is 
boiled  two  hours  in  water,  and  is  pressed  and  the  three  strainings  thus  obtained  are  mixed, 
together  with  the  fluid  expressed  from  the  boiled  residue.  This  fluid  is  brought  to  the  boiling 
point  and  filtered  through  paper  while  warm. 

From  1  kilogramme  of  lean  meat  there  should  be  thus  obtained  1,500  to  2,000  cubic  centi- 
meters of  bouillon.  There  is  now  added  10  grammes  of  chloride  of  sodiiim,  10  grammes  of  dry 
peptone,  and  100  grammes  of  very  white  gelatine  per  liter  (at  Marseilles  we  reduced  the  gelatine 
to  60  or  70  grammes  during  the  winter).  The  flask  containing  this  mixture  is  placed  in  a  water 
bath  at  a  gentle  heat  until  the  gelatine  dissolves;  the  fluid  is  then  neutralized  by  a  mixture  of 
equal  parts  of  bicarbonate  of  crystallized  potash  and  bisodic  phosphate,  both  dissolved  in  the 
least  water  possible  and  allowed  to  partly  cool ;  add  now  to  each  liter  and  a  half  or  two  liters 
a  white  of  an  egg  beaten  up  in  a  little  water ;  heat  in  the  bath  in  such  a  manner  as  to  coagulate 
perfectly  the  albumen  and  to  obtain  a  very  clear  liquid ;  the  latter  should  be  strained  through 
felt  or  flannel  in  a  Avater-bath  funnel  at  100°;  collect  the  liquid  in  perfectly  sterile  decantei's. 

Besides,  a  sufficient  number  of  sterilized  test  tubes  of  ordinary  size  are  prepared.  They 
are  furnished  with  firm  cotton  stoppers  2  centimeters  in  length.  They  are  placed  in  a  dry  heat 
sterilizer  (we  used  the  Wisneg),  and  for  1^  to  2  hours  kept  at  a  temj)erature  of  160°  to  170°  C. 
There  are  sterilized  in  the  same  way  a  few  flasks  of  about  1  liter  for  the  reception  of  the 
filtered  gelatine.  The  gelatine  bouillon  is  then  transferred,  still  warm  and  liquid,  from  the 
flasks  directly  into  the  tubes,  best  done  by  the  aid  of  a  pipette.    These  tubes  are  only  filled  one- 

*The  formula  given  by  Dr.  Koch  is:  Bouillon,  100  cubic  centimeters;  solid  pepton,  1  gramme;  chloride  of 
sodium,  50  centigrammes  ;  gelatine,  5  to  10  grammes.    Neutralise  with  bicai-boJiate  of  soda  or  trisodic  phosphate. 
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third  (10  cubic  centimeters  of  gelatine  are  sufficient  for  each).  The  tubes  are  immediately 
restopped  and  heated  for  an  hour  in  a  bath  of  boiling  water.  This  last  operation  is  then  repeated 
once  or  twice  at  24  hours'  interval.  It  is  necessary  to  avoid  heating  the  nutritive  gelatine  too- 
often  and  too  long,  for  then  it  does  not  solidify  so  well  afterwards. 

The  tubes  tlius  prepared  should  be  kept  8  to  15  days  at  a  temi^erature  of  about  20°  C. 
Those  only  are  used  which  show  no  development  of  micro-organisms. 

In  the  place  of  the  gelatine,  agar-agar  may  be  used  in  order  to  solidify  the  peptonized 
bouillon,  but  this  medium  reliquefies  only  at  a  much  higer  temperature  than  the  gelatine. 

There  are  prepared  the  same  way  tubes  containing  only  -bouillon  and  others  containing 
bouillon  with  1  per  cent,  of  peptone.  In  either  case  it  is  necessary  of  course  to  neutralize  and 
sterilize  the  liquid.  One  can  also  use  the  serum  of  coagulated  blood,  but  its  preparation  is 
more  difficult,  and  it  does  not  offer  such  great  advantages.  To  make  a  culture,  a  stool  or  piece- 
of  intestine  from  a  cholera  case,  or,  better  still,  either  may  be  used  after  remaining  24  to  48- 
hours  in  a  moist  chamber  within  an  incubator. 

With  a  sterilized  platinum  needle  take  up  a  little  of  the  substance  and  p\it  it  in  10  to- 
20'^'°  of  sterilized  water.  With  a  sterilized  pipette  take  a  drop  of  this  water  up,  which  serves- 
as  seed.  One  can  inoculate  directly  with  the  platinum  wire  the  choleraic  substance,  having 
care  to  take  only  a  small  quantity.  At  the  same  time,  a  tube  of  nutritive  gelatine  has  been 
melted  by  a  gentle  heat  and  allowed  to  cool  to  30°  C.  The  cotton  stopper  is  rapidly  withdrawn, 
the  surface  of  the  gelatine  touched  with  the  platinum  wire  charged  Avith  the  material,  or  a 
drop  of  water  may  be  added,  and  the  tube  immediately  restopped.  The  tube  is  then  at  once- 
shaken  several  moments  so  as  to  diffuse  the  bacteria  as  much  as  possible  and  in  a  uniform  man- 
ner throughout  the  mass,  then  the  gelatine  is  poured  either  into  glass  cups  or  on  to  glass  plates. 

Cultures  in  shallow  dishes  or  on  glass  plates. — The  first  are  cylinder  glasses  of  3  to  4  centi- 
meters in  diameter  flat  bottomedand  shallow  sides  (about  1  or  2  centimeters  deep,  in  order  to- 
permit  examinations  by  magnifying  glasses  and  microscopes).  Other  glasses  of  the  same 
form,  but  a  little  larger  and  still  a  little  shallower,  serve  as  covers.  These  two  cups  close 
one  on  the  other  like  the  parts  of  a  pill-box.  These  double  vases  are  sterilized  in  the  dry 
sterilizer  or  by  singeing.  The  cover  is  raised  only  to  pour  in  the  gelatine  and  is  immediately 
rej)laced.  For  plates,  one  can  take  the  ordinary  objective  slide  used  for  microscopic  prepara- 
tions or  lai'ger  plates.  They  should  be  sterilized,  and  then  the  inoculated  gelatine  is  poured 
on  the  surface  and  spread  out  with  a  glass  rod  which  has  been  sterilized.  The  layer  of  gelatine 
should  not  be  of  more  than  a  few  millimeters  in  thickness.  Solidificatioji  can  be  hastened  in 
summer  by  artificial  cooling.  The  cups  are  next  placed  directly  in  the  incubator  at  lb°  to  20'  C. 
The  plates  are  immediately  introduced  into  an  ordinary  moist  chamber  for  microscopic  objects. 

At  the  end  of  24  hours  minute  colonies  are  visible  to  the  naked  eye.  The  transparence- 
of  the  gelatine  is  seen  to  be  clouded  by  little  points  more  or  less  close  together,  according  to  the 
quantity  of  the  bacteria  sown.  They  are  always  in  the  first  culture  very  diverse  colonies. 
Those  of  the  comma  bacilli  have  been  already  desci'ibed  by  Dr.  Koch.  Nevertheless,  it  will 
not  be  superflous  here  to  refer  to  their  character  by  adding  some  details  in  order  to  make  them 
more  easily  recognized.  * 

The  youngest  colonies  of  comma  bacilli  are  presented  as  very  small  colorless  droplets,  highly 
refractive  and  transparent.  They  are  at  first  homogenous,  but  they  quickly  lose  this  char- 
acter. Examined  with  a  hand  lens,  or  with  a  microscope  of  low  power,  they  appear  divided 
in  irregular  fragments  by  fine  striae  of  a  darker  shade.  The  small  point  assumes  a  frag- 
mented appearance,  resembling,  as  Koch  has  said,  little  fragments  of  glass.  By  reflected 
light  these  colonies  are  very  pale,  light,  and  slightly  glistening.  Their  contours  are  not  ordi- 
narily regular,  but  present  little  juttings  and  a  fragmentary  appearance.  The  colony,  grow- 
ing and  becoming  thicker,  remains  still  very  pale,  but  nevertheless  shows  a  grayish  tint, 
feebly  shaded  with  yellow.  The  resemblance  to  pieces  of  glass  becomes  greater,  the  contours 
are  frequently  hacked.  The  appearance  of  the  entire  colony  recalls  that  which  just  now  we 
call  the  nucleus  in  the  more  advanced  colonies. 


*  See  the  authors'  note  in  the  report  of  the  French  Acadamy  of  Science,  January  26,  1885. 
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If  the  sowing  lias  been  too  abundant,  if  the  colonies  of  diverse  bacteria  are  too  close  to 
each  other,  this  stage  can  not  be  passed,  and  the  gelatine  liquefies  before  the  colonies  of  comma 
bacilli  have  taken  more  definite  characters.  They  can  therefore  pass  unperceived,  all  the 
more  since  the  other  colonies  are  ordinarily  more  colored,  less  transparent,  and  more  striking 
to  the  eye.  Research  will  be  facilitated  by  examining  by  reflected  light  with  a  magnifying  glass, 

•or  in  using  an  oblique  light,  and  with  a  little  practice  one  will  avoid  the  difficulty  to  which  we 
thought  it  best  to  call  the  attention  of  beginners. 

A  little  older  colony  taken  from  the  surface  of  gelatine  possesses  all  the  distinctive  char- 
acters. At  the  center  is  seen-  a  nucleus  recalling  the  younger  colony  just  described.  It  is 
darker  than  the  exterior  zone,  of  a  feeble  gray  color,  with  just  a  little  yellow.  It  does  not 
present  a  homogeneous  appearance,  but  is  coarsly  granulated,  as  if  cracked.  Still  more  than 
the  preceding  colony,  it  resembles  a  mass  of  fragments  of  glass.  Its  borders  are  hacked  more 
deeply.    It  is  surrounded  by  a  zone  the  appearance  of  which  is  somewhat  clearer,  and  which  is 

.strewn,  nevertheless,  with  little  glassy  fragments,  but  they  are  very  sj^arsely  scattered  and 
leave  almost  free  the  somewhat  irregular  surrounding  zone.  This  peripheral  zone  is  trans- 
parent.    Its  exterior  border,  which  forms  the  limit  of  the  whole  colony,  shows  a  little  darker 

.  and  more  finely  indentated.  In  the  larger  colonies  it  is  still  easy  to  distinguish  these  trans- 
parent zones. 

If  the  focus  of  the  microscope  is  grad  ually  moved  up  and  down,  one  sees  that  the  nucleus  is 
■sunk  deeper  in  the  gelatine  than  is  the  border  of  the  surrounding  zone.  These  aj^pearances 
are  also  very  easily  seen  in  examining  with  a  lens  or  by  the  naked  eye  the  colonies  on  a  glass 
plate  or  in  a  dish.  They  give  the  effect  of  a  cup-shaped  ulcer,  sunk  into  the  surface  of  the 
gelatine.  By  profile  examination  it  is  still  easier  seen  that  to  each  colony  there  corresponds 
an  excavation  the  nucleus  of  which  occupies  the  bottom.  One  would  almost  think,  as  Dr. 
Koch  says,  that  the  comma  bacilli  determine  the  evaporation  of  the  water. 

At  any  rate,  the  comma  bacilli  render  the  gelatine  fluid.  This  liquefaction  of  the  gelatine 
extends  only  to  a  certain  distance  (about  1  millimeter)  beyond  the  edge  of  the  nucleus,  which 
-  is  visible  to  the  naked  eye  or  a  magnifying  glass. 

The  development  continuing,  the  colonies  finally  touch  each  other  and  then  become  united. 
The  gelatine  is  liquified  little  by  little  throughout  the  mass,  and  there  soon  remains  nothing 
biit  the  nuclei  or  their  debris  floating  in  the  fluid. 

It  is  not  necessai-y  to  wait  long  in  order  to  use  this  first  culture  in  making  new  ones. 
'The  first  inoculation  made  with  the  choleraic  matter  always  gives  rise  to  divers  colonies.  If 
only  a  little  matter  is  inoculated  they  may  be  far  enough  apart  to  pick  up  one  without  touch- 
ing the  others  with  a  platinum  wire,  and  in  that  case  one  can  then  directly  inoculate  the  solid 
gelatine  contained  in  the  tube.  But  often  it  will  be  necessary  to  first  make  a  second  plate 
culture  by  taking  from  one  of  the  first  colonies  as  little  matter  as  possible  with  the  platinum 
wire.  In  this  second  plate  culture  it  will  almost  always  be  easy  to  find  a  colony  well  isolated, 
a  part  of  which  can  then  be  transported  to  a  tube. 

Tube  cultures. — As  in  this  operation  one  is  not  absolutely  safe  from  contamination  by  air 
whatever  precautions  are  taken,  it  is  best  to  inoculate  several  tubes  at  a  time  (6  to  12).  The 
gelatine  is  not  to  be  dissolved.  The  tube  being  unstopped,  the  medium  is  punctured  by  the 
contaminated  wire.  The  wire  is  withdrawn  and  the  tube  immediately  restopijed.  It  is  im- 
portant that  this  be  done  as  rapidly  as  possible;  all  unnecessary  movements  should  be  avoided 
in  the  laboratory.    But  we  will  retiirn  again  to  this  subject. 

If  one  has  been  content  with  touching  the  surface  of  the  gelatine,  there  is  soon  obtained 
a  colony  similar  to  that  just  described.  It  is  still  better  seen  now  that  it  corresponds  to  an 
excavation,  the  nucleus  of  which  occupies  the  bottom.  The  colony  growing  larger,  the  depth 
of  the  excavation  increases,  and  one  has  then,  as  Dr.  Koch  has  said,  the  appearance  of  an  air 
bubble  suspended  above  the  colony.  This  air  bubble  is  not  peculiar  to  the  comma  bacilli  ;  it 
is  encountered  in  still  other  bacteria. 

If  the  needle  is  plunged  deeply  in  the  gelatine,  there  is  seen  at  the  end  of  24  to  48  hours 
.all  along  the  course  that  it  traversed  a  slight  opalescence  which  is  transformed  later  into  an 
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irregular  column  composed  of  opaque  lumps,  of  a  dirty  yellowish  white.  The  upper  part  of 
this  column  is  funnel  shaped,  the  bottom  of  the  funnel  is  occupied  by  liquefied  gelatine,  opales- 
cent or  lumpy.  This  liquid  is  surmounted  by  an  air  bubble.  The  gelatine  licjuefies  next  around 
the  column  for  the  entire  depth  and  there  is  then  seen  a  central  white  and  lumpy  axis  placed 
in  the  middle  of  a  cylinder  much  more  hyaline  (liquefied  gelatine)  and  slightly  opalescent.  - 
The  liquefaction  spreads  towards  the  surface  quickly,  where  it  soon  reaches  the  edges  of  the 
tube,  and  then  evidently  the  appearance  of  the  air  bubble  no  longer  remains. 

Of  course  the  composition  of  the  colonies  and  the  pi;rity  of  the  cultures  must  be  con- 
•ti'olled  from  time  to  time  by  microscopic  examination. 

We  have  also  made  a  few  cultures  on  boiled  potatoes.  The  comma  bacilli  form  upon  them 
a  thin  layer,  gray  at  first,  then  becoming  whitish.  It  remains  superficial  and  does  not  pene- 
trate into  the  depth  of  the  potato. 

The  rapidity  of  multiplication  of  the  comma  bacilli  is  very  difi'erent  with  the  temperatures 
,and  the  media  employed.  It  is  in  general  greater  in  liquids  where  numerous  spiral  forms  are 
•observed.  We  have  not  made  attempts  to  find  the  best  temperature,  which  Dr.  Koch  places 
between  30°  and  40°  C.  But  at  a  temperature  of  from  18°  to  20°  the  development  is  still  very 
rapid.  It  is  at  this  temperature  that  we  have  ordinarily  kept  the  nutritive  gelatine.  Below 
18"  C.  the  development  becomes  much  slower.'  In  the  tubes  that  we  placed  at  a  temperature 
between  8°  and  11°  C,  it  did,  not  quite  cease.  But  at  the  end  of  15  days  the  colonies  were 
hardly  appreciable.  It  is  therefore  necessary  to  jjlace  the  cultures  in  the  incubator  during 
part  of  the  year. 

In  the  gelatine  tubes  the  bacilli  liquefy  little  by  little  the  whole  mass  in  its  upper  part. 
There  is  then  seen  on  the  still  solid  portion  of  the  gelatine  an  opaque  thick  white  layer,  consist- 
ing of  living  bacilli  and  their  debris ;  the  fluid  gelatine  above  this  layer  contains  a  great  deal 
less  bacilli.  The  latter  are  more  abundant  near  the  surface  of  the  liquid.  The  cultures  now  ' 
proceed  downward  liquefying  the  gelatine  little  by  little.  But  this  process  becomes  more  and 
more  slow.  The  accumulation  in  the  liquid  of  the  products  of  excretion  is  without  doubt  an 
important  factor  in  the  arrest  of  growth.  The  rarity  of  oxygen  acts  probably  in  the  same 
way.  In  a  cultvire  15  days  old  we  found  in  the  air  of  the  tube  3  per  cent,  of  carbonic  acid. 
This  gas,  heavier  than  the  air,  accumulates  at  the  surface  of  the  liquid  in  an  atmosi^here  besides 
calm  and  communicating  with  the  exterior  only  through  a  thick  cotton  stopper.  This  layer 
■of  carbonic  acid  gas  contributes,  with  the  layer  of  liquid  gelatine,  in  rendering  the  access  of 
>oxygen  difficult  in  the  location  where  the  bacilli  accumulate.  At  the  end  of  a  few  weeks  (6  to 
8  ordinarily)  there  are  no  longer  found  living  comma  bacilli  in  the  tubes.  Inoculations  from 
them  prove  sterile,  and  the  preparations  show  debris  of  bacilli  and  bacilli  badly  stained,  some- 
times spirilli  thicker  than  normal.  At  this  moment  all  the  gelatine  has  ordinarily  become 
liquefied.  Nevertheless,  we  have  also  had  a  few  such  tubes  showing  at  the  bottom  solid  and 
intact  gelatine. 

Nutrient  fluid  media  are  more  favorable  than  solids  for  the  rapid  development  of  the 
•comma  bacilli.  But  it  is  best  at  the  beginning  only  to  make  inoculations  from  gelatine  tubes 
in  which  the  perfect  purity  of  the  cultures  has  already  been  determined  by  the  character  of 
the  colonies  in  plate  cultures  and  by  microscopic  examination.  The  test  tubes  with  bouillon 
are  kept  not  less  than  hours  at  a  temperature  of  22°  to  25°  C.  Bouillon  with  peptone  added 
is  a  still  better  medium.  At  the  end  of  3  to  5  days  there  is  seen  at  the  surface  of  the  liquid  a 
little  pellicle  of  a  dirty  white  which  breaks  easily  and  the  fragments  fall  to  the  bottom.  When 
the  tube  rests  motionless  this  pellicle  becomes  thicker  and  more  consistent.  The  bacilli  do  not 
seem  to  remain  alive  a  long  time  in  these  colonies,  the  preparations  of  which  shoAV  the  comma 
bacilli  badly  colored,  and  the  fragments  of  pellicles  inoculated  into  nutritive  gelatine  no  longer 
give  origin  to  new  colonies. 

It  is  seen  by  the  preceding  that  the  cholera  microbe  lives  only  a  short  time  in  the 
.culture  tubes.  To  preserve  these  cultures  living  it  is  therefore  necessary  to  make  new  inocu- 
lations at  intervals,  varying  with  the  temperature.  These  inoculations  must  be  made  with 
great  caution  to  prevent  the  contamination  of  the  pure  cultures.  We  have  succeeded  best  in 
S.  Mis.  92  35 
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preserving  the  purity  of  the  cultures  through  successive  inoculations  by  the  following - 
method:  We  attribute  this  difference  to  the  fact  that  it  permits  only  sowing  of  small  quan- 
tities of  the  virulent  matter.  A  strip  of  platinum  wire  considerable  longer  than  the  culture 
tube  is  taken.  The  tube  which  is  to  serve  for  new  inoculations  is  held  in  the  left  hand  and 
slightly  inclined.  The  thumb  and  finger  grasps  the  upper  extremity  of  the  cotton  stopper. 
With  the  right  hand  the  strip  of  platinum  is  strongly  heated  and  introduced  warm  in  the 
tube,  the  stopper  being  raised  for  the  purpose  and  allowed  to  rest  on  the  upper  lip  of  the  tube 
so  as  to  allow  a  free  space  between  the  lower  lip  and  the  cotton.  The  strip  is  alloAved  to  pene- 
trate as  far  as  the  surface  of  the  liquid,  and  the  bottle  immediately  restopped.  It  is  necessary 
to  operate  as  rapidly  as  possible  to  avoid  contamination  by  the  air.  For  the  same  reason  the 
hands  are  washed  in  bichlorate  of  mercury  before  commencing.  In  a  few  seconds  the  wire  is 
cold.  By  shaking  or  inclining  the  tube  the  wire  touches  the  culture  liquid  from  which  the  • 
inoculation  is  to  be  made  and  is  then  withdrawn  through  the  cotton  stopi^er,  which  leaves  on 
the  platinum  only  a  little  matter.  This  wire  is  now  inserted  rapidly  and  repeatedly  into  a  gela- 
tine tube,  which  is  inverted  when  the  stopper  is  drawn,  or  else  into  a  tube  of  bouillon  that  is 
slanted  as  much  as  is  possible. 

Slowly  developed  cultures  of  comma  bacilli  possess  constantly  a  free  alkaline  reaction. 
They  tinge  red  paj)er  very  distinctly  blue.  B^ut  this  paper  exposed  to  the  air  resumes  in  a 
quarter  or  half  an  hour  its  original  color,  or  else  preserves  only  a  very  pale  bluish  tint  if 
the  inoculated  nutritive  liquid  was  already  lightly  alkalined.  This  shows  that  there  forms 
in  the  cultures  a  substance  of  alkaline  reaction  which  exposed  to  the  air  volatilizes  after  a  little  = 
while  (or  alters  while  ceasing  to  be  alkaline).  The  same  reaction  is  also  found  in  the  old  cul- 
tures which  have  become  sterile;  never  have  our  pure  cultures  revealed  the  presence  of  free  acid. 
They  present  another  particularity:  that  is,  a  peculiar  odor,  faint,  and  a  little  stale,  but  neither 
putrid  nor  even  disagreeable;  it  could  rather  be  called  an  etherial  odor.  We  have  met  with  it 
in  the  pure  gelatine  and  peptone  bouillons;  it  appeared  less  pronounced  with  simple  bouillon. 
The  rice-water  stools  of  cholera  patients  and  the  intestinal  contents  in  the  algid  period  do  not 
possess  a  putrid  odor.  Placed  in  a  moist  chamber,  at  a  temperature  of  25"  to  30°  C,  and  con- 
verted thus  into  almost  pure  cultures,  they  also  manifest  an  odor  almost  identical  to  that  of 
the  cultures.  We  have  remarked  it  several  times  when  coming  from  out  of  doors  we  have 
opened  the  incubator  which  contained  the  pieces  of  intestine.  Let  us  recall  in  connection  with 
this  subject  the  fact  that  Dr.  Villiers  extracted  from  the  choleraic  intestines  an  alkaloid  of  a  . 
fresh  hawthorne  odor,  which  could  very  easily  be  the  same  as  that  of  the  cultures.  • 

Morphological  characters  of  the  comma  bacilli. — It  is  not  enough,  at  least  in  many  cases,  to  ■ 
establish  the  characters  of  the  colonies;  it  is  necessary  to  join  thereto  those  of  the  bacillus  itself. 
Preparations  from  the  colonies  or  from  the  fluid  cultures  are  made  as  we  have  described  for  the 
intestine.    The  bacilli  present  the  form  of  slightly  curved  rods  (comma-shaped,  according  to  ■ 
Koch).    This  curve  is  variable  according  to  circumstances.    There  are  some  only  slightly 
curved,  and  others  forming  a  semicircle.    The  length  is  also  very  variable.    In  cultures  there 
are  frequently  some  very  short,  not  more  than  .5  to  .7       One  is  almost  tempted  to  take  them 
for  cocci,  if  their  curving  was  not  always  well  marked.    The  average  length  is  about  1.5  yu; , 
in  preparations  from  stools  and  intestinal  contents  it  is  rarely  less  that  1  /j.    But  it  is  difficult 
to  indicate  a  more  definite  limit.    They  remain  closely  aggregated,  particularly  in  the  liquid 
cultures,  so  that  it  is  impossible  to  distinguish  the  points  of  separation,  either  in  the  living 
state  or  in  colored  preparations.    Most  frequently  they  then  dispose  themselves  in  spirals. 
But  individuals,  usi;ally  two,  may  be  united  to  form  an  arc  or  a  horseshoe.    There  are  fre- 
quently found  bacilli  approaching  or  reaching  2  ju  in  length  or  even  surpassing  it. 

The  thickness  is  more  regular,  but  it  seems  to  us  to  be  a  little  variable  also.  Bacilli  pre- 
served for  several  weeks  in  salt  water  appeared  to  us  usually  more  thin.  In  the  intestinal 
contents  of  cholera  patients  they  are  sometimes  found  thicker  than  ordinary. 

In  the  intestines  and  in  gelatine  there  are  seen  only  rare  and  very  short  spirilli.  They 
always  appear  more  numerous  when  examined  in  the  living  state;  the  spirilli  appear  there- 
fore to  disintegrate  by  the  mere  act  of  making  the  preparation.    With  bouillon,  and  particu-  - 
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larly  peptone  bouillon,  there  are  obtained  spirilli  longer  and  more  numerous.  In  this  latter 
the  preparations  sometimes  contain  veritable  clusters.  The  clusters  of  the  spirilli  may  be  very 
close  together,  and  the  undulations  are  then  abrupt.  But  the  waves  may  also  be  so  elongated  as 
to  give  to  the  spirilli  the  appearance  of  almost  a  straight  line.  One  obtains  freqiiently  very 
characteristic  figures,  due  doubtless  to  disintegrating  spirilli  during  the  preparation.  They 
are  commas  arranged  in  a  line,  very  close  together,  but  isolated  nevertheless  and  separated 
by  very  short  intei'vals.  Most  frequently  they  are  then  all  concave,  almost  all  in  the  same 
direction. 

In  short,  the  comma  bacilli  multiply  by  lission,  and  the  newly-formed  cells  may  remain 
attached  in  the  form  of  si)irilli.    But  this  grouping  together  is  but  slightly  resistant. 

False  comma  hacilli. — The  aspect  of  the  colonies  of  the  choleraic  bacilli  is  very  character- 
istic.   We  must,  however,  describe  other  colonies  offering  a  certain  resemblance  to  them. 

We  have  already  described  in  the  intestinal  matter  of  healthy  men  and  divers  animals  a 
curved  bacillus  resembling  the  comma.  In  our  plate  cultures  we  have  several  times  found 
colonies  formed  by  the  same  bacillus,  and  we  believe,  therefore,  that  these  germs  may  probably 
exist  in  the  air.  These  colonies  have  a  hyaline  appearance  and  granular  asj^ect,  which 
distinguishes  them  from  the  majority  of  other  bacterial  colonies,  and  shows  their  relation  to 
those  of  the  true  comma  bacilli.  Their  color  is  however  grayer  and  a  shade  darker;  they  are 
also  more  uniformily  granulated,  and  the  dentated  external  border  is  marked  by  numerous 
glistening  striae  or  rays,  appearances  which  are  never  seen  in  the  colonies  of  the  true  comma 
bacilli.  Upon  the  surface  these  rays  are  isolated  and  very  distinct;  in  the  interior  they  become 
less  distinct;  finally,  in  the  center  is  found  a  gray  and  finely  granulated  nuclexis.  Later  there  is 
seen  to  appear  on  the  outside  a  zone  of  liquefaction  with  the  outline  of  a  festooned  ribbon, 
the  undulations  of  which  correspond  to  those  of  the  middle  zone,  which  presents  always  at  its 
external  edge  a  very  distinct  radiating  zone.  But  it  never  becomes  hollowed  out  as  in  the  colonies 
of  cholera  bacilli,  and  its  ap^jearance  is  always  more  uniform.  At  the  same  time,  the  nucleus 
ordinarily  breaks  up  into  irregular  fragments.  The  colonies  grow  more  rapidly  upon  the  sur- 
face of  the  gelatine,  which  they  liquefy  quickly;  they  may  attain  a  large  diameter. 

If  with  isolated  bacilli  confusion  might  be  possible,  it  is  no  longer  so  with  preparations' 
which  contain  a  great  many,  particularly  with  those  made  from  the  colonies.  One  easily  sees 
then  that  the  false  commas  are  more  voluminous,  especially  thicker  than  the  cholera  microbe, 
notably  less  curved,  and  frequently  straight  or  almost  so.  We  have  not  made  cultures  of 
them  in  bouillon;  in  the  gelatine  we  did  not  observe  any  spirilli.  One  encoimters  frequently 
two  united  end  to  end  and  forming  a  longer  and  greater  curve,  but  divided  in  the  center.  This 
bacillus  does  not  develop  on  moist  linen. 

Dr.  Hericourt  has  discovered  in  the  waters  of  the  Lower  Deule  at  Lille  a  bacillus  more 
curved  than  that  the  form  of  that  of  which  we  have  just,  spoken.  Dr.  Hdricourt  had  the  kind- 
ness to  send  us  some  of  that  water.  By  placing  several  drops  in  gelatine  we  obtained  numer- 
ous colonies  identical  with  those  that  we  have  just  described.  From  the  number  of  these 
colonies  and  their  presence  in  all  the  plates  we  think  that  the  bacillus  came  from  the  water 
and  was  not  floating  in  the  air  of  the  laboratory.  It  was  certainly  identical  to  our  false  comma. 
In  the  absence  of  the  characteristics  of  the  colonies,  we  could  not  make  the  same  affirmation 
of  the  bacilli,  more  or  less  curved,  in  the  preparations  that  Dr.  Hericourt  had  the  kindness  to 
send  VIS.  But  we  incline  strongly  to  that  opinion.  It  is  certain  that  these  last  are  distinguished 
even  morphologically  (and  this  is  not  only  our  opinion)  from  the  cholera  bacilli.  There  could 
be  no  hesitation,  we  repeat  it,  except  with  certain  isolated  individuals.  We  did  not  find  in  the 
preparations  of  Dr.  Hdi-icourt  forms  as  curved  as  those  that  he  has  described  in  the  Revue 
d'Hygiene. 

Does  this  false  comma  have  any  relations  with  the  curved  bacilli  contained  in  the  cultures 
of  Drs.Finkler  and  Prior?  There  is  certainly  reason  for  thinking  so,  according  to  the  descrip- 
tion that  Dr.  Koch  has  given  of  this  bacillus  and  its  colonies.  We  would  then  have  to  do  with 
a  bacterium  widely  extended  and  having  nothing  in  common  with  either  Asiatic  cholera  or  the 
cholera  nostras. 
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We  will  call  attention  also  to  tlie  colonies  formed  by  a  straight  bacilltt&v  whicli  can  not  by 
any  means  be  confounded  with  the  comma  bacillus.  These  colonies  resemble  some  to  those 
of  the  comma  bacillus,  particularly  when  located,  for  instance,  in  a  thin  layer  of  gelatine,  they 
commence  to  dry.  They  then  appear  also  to  be  composed  of  the  three  same  zones,  and  the 
resemblance  is  great,  particularly  for  the  middle  lacunary  zone.  But  other  characters,  such 
as  the  darker  nucleus  and  less  granulation,  the  larger  external  zone  with  more  regular  contours, 
and  the  microscopic  preparations  of  the  bacilli,  do  not  permit  in  any  way  of  confusion. 


CHOLERA  INOCULATION  EXPERIMENTS. 
By  Drs.  NiCATi  and  Rietsch.* 

A  bacillus  always  accompanying  cholera  and  existing  as  a  cholera  contagium  has  many 
■chances  of  being  the  cholera  microbe.  Dr.  Koch  has  not  hesitated  to  affirm  this,  notwith- 
standing the  want  of  success  of  his  first  attempt  at  inoculation  of  animals.  The  absence  of 
this  physiological  proof  was,  according  to  him,  devoid  of  all  negative  force  so  long  as  it  is  not 
proven  that  the  animals  are  susceptible  to  the  choleraic  contagium.  Now,  no  one  has  estab- 
lished the  co-existence  of  an  epizootic  among  animals  having  the  characters  of  human  cholera 
.and  accompanying  the  progress  of  a  cholera  epidemic. 

Chicken  cholera  has  evidently  nothing  in  common  with  human  cholera,  although  the 
■authors  thought  so  at  first.  It  is  to  be  met  with,  as  is  well  known,  unaccohipanied  by  invasions 
of  Asiatic  cholera. 

Hildebrandt  has  asserted  that  during  the  cholera  epidemic  that  swept  over  Galicia  and 
Hungary  in  1831-1832  the  domestic  and  wild  animals,  the  fish,  and  plants  were  all  diseased. 
But  one  could  not  consider  this  as  an  instance  of  a  cholera  epizootic.  Moreover,  there  is  found 
mention  by  this  author  only  of  sporadic  cases  developing  in  a  chicken  and  a  dog,  in  a  tiger, 
•a  panther,  and  an  eagle. 

We  have  ourselves  made  the  autopsy  of  a  dog  (Havana)  dying  after  having  eaten  the 
vomit  of  a  cholera  patient.  It  was  sent  to  us  by  Dr.  Cousin.  Was  this  undoubted  cholera  ? 
The  fact  is  the  intestinal  matter  contained  no  comma  bacilli.  Dr.  Foex  observed  last  summer 
at  Marseilles  still  another  incident  of  a  similar  kind  concerning  a  dog,  but  of  which  no  autopsy 
was  made. 

There  is  reason,  we  believe,  for  being  cautious  in  the  diagnosis  of  similar  cases.  What- 
ever one  may  think  and  whatever  may  be  the  result  of  later  and  more  careful  examination, 
it  is  not  established  that  there  has  ever  been  a  cholera  epizootic  coinciding  with  a  cholera  epi- 
demic. That  is  what  the  commission  of  1865  of  Mimich  declares,  as  well  as  the  author  of  a 
work  on  this  subject  (Wolfhilgel).  The  absence  of  all  mention  in  the  treatises  and  annals  of 
veterinary  medicine  points  in  the  same  direction. 

We  have  not,  however,  allowed  ourselves  to  be  deterred  by  these  facts,  and  have  ourselves 
resorted  to  experimentation,  perstiaded  that  negative  results,  although  numerous,  are  not  con- 
clusive and  may  be  the  result  of  physical  or  physiological  difficulties  which  may  be  overcome. 

We  will  review  all  the  experiments  that  have  been  made  both  by  our  predecessors  and  by 
ourselves,  pointing  out  at  their  proper  place  the  hypotheses  whicli  have  led  us  to  our  last 
attempts. 

It  is  well  known  that  experiments  were  made  at  the  time  of  the  appearance  of  cholera  in 
Europe.  We  even  find  it  indicated  that  French  doctors  have  inoculated  themselves.  "  It  is 
with  perfect  safety,  we  read,  that  French  doctors  have  been  able  to  practice  this  inoculation  on 
themselves,  for  it  is  not  in  the  humors,  circulating  or  secreted,  that  the  virus  lies.  (Notices 
et  documents  sur  le  cholera,  traduits  par  Peschier,  Geneve)."  This  without  doubt  refers  to 
inoculation,  as  with  vaccine.  We  cite  this  fact  as  a  mere  curiosity,  hastening  to  pass  on  to  the 
control  experiments. 


*  Rev.de  Med.,  t.  v.— June,  1885. 
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Our  work  is  divided  into  two  parts :  The  first  includes  the  experiments  made  with  blood, 
intestinal  matter,  and  the  bile  of  cholera  patients;  the  second,  experiments  made  with  pure 
cultures  of  the  bacilli  of  Koch. 

Divers  Experiments  made  with  Matter  taken  from  Cholera  Subjects,  such  as 

Blood,  Intestinal  Contents,  Bile. 

I.— EXPERIMENTS  WITH  BLOOD. 
A. — Injection  of  blood  of  a  cliolera  patient,  under  the  skin  and  into  the  peritoneal  cavity. 

Namias  (Diet,  encycl.  de  Decliambre,  art.  cholera,  p.  801)  made  this  experiment  in  1836' 

without  results  (injection  under  the  skin). 

Others  after  him  have  been  more  fortunate  ;  here  are  our  experiments  : 

Experiment  I.  There  was  injected  under  the  skin  of  a  dog  2.5  cubic  centimeters  of  blood 

fresh  from  a  person  dying  in  the  algid  stage  of  cholera.    No  trouble  results,  the  dog's  health 

undisturbed. 

Experiment  II.  There  is  injected  under  the  skin  of  a  dog's  abdomen  fresh  blood  from  a 
cholera  victim  (dying  in  the  algid  stage  in  the  sixth  day  of  the  disease)  mixed  with  water. 
The  anim-al  for  1  day  refused  to  eat — the  only  symptom  of  indisi^osition. 

Experiment  III.  Same  experiment  with  the  same  blood  on  a  hog  ;  same  indisposition  of  1 

day. 

Experiment  IV.  Same  experiment  on  a  guinea-pig  with  the  blood  of  a  cholera  victim  who 
died  rapidly.    Remained  2  days  without  eating,  and  got  well  without  any  other  symptoms. 

Experiment  V.  Injection  into  a  dog  of  three  Pravaz  syringes  of  fresh  blood  from  a  person 
dying  in  the  algid  stage.    Absolutely  no  morbid  symptom. 

Experiment  VI:  Injection  into  the  peritonial  cavity  of  a  dog  of  fresh  blood  of  a  cholera 
victim  (algid).  The  animal  vomited  during  the  night  after  the  operation.  Got  well  without 
any  other  symptoms. 

The  stools  of  several  of  these  animals  were  examined.  There  were  found  no  choleraic 
comma  bacilli. 

Conclusion. — The  injection  of  the  blood  of  a  cholera  victim  into  the  tissue  under  the  skin 
and  into  the  peritonial  cavity  can  produce  a  transient  indisposition.  It  does  not  produce  cholera. . 

B. — Injection  of  cholera  blood  into  the  veins. 

Magendi  first  made  this  experiment  in  1832;  others  have  repeated  it,  particularly  Lindsay,, 
in  1836. 

Our  Marseilles  confrere.  Dr.  Livon,  performed  this  experiment  twice.  These  were  Dr. 
Livon's  results: 

Experiment  I:  In  a  first  experiment  we  injected  into  the  jugular  vein  of  a  rabbit,  blood 
from  a  patient  in  the  algid  period.  The  next  morning  the  animal  was  found  dead.  The 
autopsy  revealed  the  following  facts:  In  pericardium^  there  was  extravasated  blood.  The' 
heart  was  completely  filled  with  a  clot  resembling  ciirraiit  jelly,  the  venae  cavse  and  the  aorta 
were  filled  with  a  clot  presenting  the  same  appearance,  and  there  was  no  difference  between 
the  appearance  of  the  veinous  and  the  arterial  clots.    The  blood  had  an  acid  reaction. 

Experiment  II:  In  another  case,  we  injected  into  the  right  jugular  vein  of  a  rabbit  blood 
taken  from  the  corpse  of  a  cholera  victim.  The  animal  was  found  dead  the  next  morning. 
The  autopsy  revealed  the  following  facts:  Yellowish  fluid  in  loericardium,  a  black  clot  in 
The  right  heart.  The  arteries  contained  blood.  There  was  a  very  marked  injection  of  the 
peritoneum  and  of  the  mesentery.  The  peritonial  fluid  is  viscid  and  stringy.  The  kidneys 
were  injected  and  the  lungs  hypersemic.  The  Peyer's  patches  are  very  salient;  there  exists  a 
very  marked  desquamation  of  the  epithelium  of  the  intestine.  The  bladder  contained  almost 
no  urine. 
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Tlie  following  are  our  own  experiments  : 

Experiment  I :  Injection  of  3.5  cubic  centimeters  of  blood  from  a  victim  of  foudroyant 
cholera,  taken  after  death  in  a  sterilized  flask,  and  injected  two  hours  later.  The  dog  is 
immediately  very  prostrated  and  shivers.  The  next  day  and  the  day  following  he  is  in  the 
same  state.  He  is  found  dead  at  the  end  of  three  days.  Autopsy  :  Blood  of  the  heart,  black  ; 
only  a  few  clots  of  a  dark  color,  no  fibrous  clots.  Stomach  and  upper  portioii  of  the  small 
intestine  contain  blood  in  abundance. 

Experiment  II :  A  young  pig  of  about  40  or  50  kilos  in  weight.  Injection  into  the 
abdominal  vein  of  7  cubic  centimeters  of  blood  from  a  cholera  victim,  dying  after  several  hours' 
sickness.  The  animal  is  soon  very  prostrated.  The  feet,  nose,  and  ears  are  lifeless  and  cold 
to  the  touch.    He  is  found  entirely  recovered  the  next  day. 

Experiment  III :  A  little  dog.  Injection  in  the  crural  vein  of  a  Pravaz  syringe  of  cholera 
blood  from  a  rapid  case;  appears  at  first  prostrated,  but  recovers  after  a  little  more  than  24 
hours. 

Conclusion. — The  injection  of  cholera  blood  into  the  veins  in  a  suliiciently  large  quantity 
produces  cyanosis,  algidity,  and  even  death.  Have  we  here  to  do  with  poisoning  or  a  par- 
isitic  infection  ;  that  is  to  say,  real  cholera  transmissable  to  other  animals  ?  We  are  inclined 
toward  the  first  hypothesis ;  the  almost  immediate  appearance  of  symptoms  and  their  prompt 
cessation,  the  very  rapid  death  in  the  experiments  of  Livon,  are  certainly  rather  the  effects  of 
poisoning.  A  jjarisitic  infection,  the  effect  even  being  due  to  the  secretion  of  a  poison,  would 
not  act  at  once,  but  only  after  a  certain  lapse  of  time.  In  our  first  experiment,  death  took 
place  only  after  three  whole  days. 

II.— EXPERIBIENTS  WITH  THE  INTESTINAL  CONTENTS  OF  CHOLERA  VICTIMS, 

A.  — Subcutaneous  injection. 

This  experiment  has  been  repeated  by  several  authors  (Cuttman,  1862,  Snellen  and  Miller, 
18(37,  etc.).  It  produced  death  when  the  injection  was  very  abundant,  but  never  produced  the 
symptoms  or  complaints  of  cholera. 

Our  experiments  have  been  as  follows  : 

Experiment  I.  A  dog.  Injection  under  the  skin  of  the  abdomen  of  6  cubic  centimeters 
'of  intestinal  pulp  from  a  cholera  victim  who  died  on  ari'iving  at  the  hospital.  The  animal  is 
"very  prostrated  the  next  day  and  the  days  following,  and  dies  at  the  end  of  five  days.  No 
cholera  symptoms  ;  no  appearance  of  cholera  at  the  autopsy.  In  the  blood  of  the  heart  there 
was  a  large  cuiwed  bacillus. 

Experiment  II.  A  dog.  Subcutaneous  injection  of  the  intestinal  contents  of  the  same 
cholera  victim  of  the  same  quantity  filtered.  A  little  malaise  and  prostration  the  next  day; 
muscular  trembling,  ears  cold  to  the  touch.  No  bacteria  in  the  blood.  Recovered  after  the 
folloAving  day. 

Experiment  III.  A  dog.  Subcutaneous  injection  of  150  grammes  of  intestinal  contents  of 
the  same  cholera  victim,  boiled  and  filtered.    No  symptoms  whatever. 

Discussion. — The  subcutaneous  injection  of  the  intestinal  contents  of  cholera  victims  does 
not  produce  cholera.    The  animal  dying  aj)pears  to  have  succumbed  to  septicaemia. 

B. — Injection  into  the  veins. 

Experiment  :  Injection  of  3  cubic  centimeters  of  fresh  intestinal  matter.  The  next  day 
the  animal  is  prostrated,  warm;  his  blood  abounds  in  bacteria  of  all  sorts  with  very  few  com- 
mas.   Dies  the  following  day. 

Death  evidently  resulted  from  septicaemia. 

The  similar  experiments  made  previously,  and  in  particular  those  of  Charles  Legros  and 
L.  Goujon  have  not  elicited  more  favorable  results. 
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C. — Injection  into  the  ivindijijJe. 

The  experiments  made  by  Legros  and  Goujon  provoked  only  doubtful  symptoms.  We 
have  not  repeated  this  experiment. 

D. — Injection  into  the  digestive  canal. 

A.  Experiments  on  the  Dog,  Hog,  Cat.  and  Rat. — (a)  Introd  net  ion  into  the  stomach. — 
Numerous  investigators  have  experimented  with  the  dejections  of  cholera  patients  on  animals 
the  greater  part  without  result,  as  Guyon  at  Warsaw  in  1831.  A  few  have  seen  animals  suc- 
cumb, such  as  Legros  and  Goujon,  in  1867,  after  ingestion  of  enormous  quantities.  Dewalque 
caused  dejecta  to  be  swallowed  by  two  dogs  ;  one  of  the  two  died  with  all  the  symptoms  of 
cholera.  Crocq,  out  of  twelve  dogs  thus  treated,  saw  three  die,  18GG.  Quite  recently  Richards, 
an  India  medical  ofiicer,  after  fruitless  attempts  on  dogs,  tried  several  on  hogs  ;  they  died 
with  cramps  after  an  interval  of  from  15  minutes  to  2  hours  and  a  half.  The  intestinal  matter 
of  the  dead  animal  administered  to  another  hog  gave  no  results. 

In  all  these  experiments  there  lacks  the  proof  of  reinoculation.  Death  may  be  due  to  that 
very  toxic  ptomaine,  the  presence  of  which  has  been  established  in  intestinal  matter  of  cholera 
victims  by  Gabriel  Pouchet,  and  by  Villiers,  or  to  some  other  poison  of  this  kind.  This  is 
:also  the  opinion  of  Dr.  Koch,  in  regard  to  Richards'  observation.  This  author  remarks  with 
reason  that  the  fact  of  death  ensuing  after  a  very  short  time  is  itself  in  favor  of  poisoning. 

A  special  lAace  must  be  accorded  to  the  experiments  of  Thiersch,  at  Munich,  in  1845,  in 
which  there  could  be  no  question  of  poisoning,  on  account  of  the  small  quantity  of  matter 
injected.  This  author  gave  to  mice  little  pieces  of  paper  dipped  in  liquid  intestinal  contents 
and  then  dried  and  mixed  with  their  food.  The  paper  had  been  dipped  sometimes  in  fresh 
liquid,  sometimes  liquid  jjassed  six  hours  before  and  kept  at  a  temperature  of  10°  C.  One 
hundred  and  four  mice  were  submitted  to  this  experiment.  Those  Avhich  swallowed  the 
■paper  impregnated  Avith  fresh  injections  experienced  no  morbid  symptoms.  Of  the  34 
which  had  swallowed  dejections  of  from  three  to  nine  days  old,  30  became  sick  and  died.  It 
is  not  stated  whether  there  were  reinoculations  with  the  dejections  of  the  mice.  Dr.  Koch 
has  repeated  this  experiment  exactly;  with  him  the  mice  remained  in  a  state  of  perfect  health. 

Our  experiments  were  as  follows  : 

Experiment  I.  Four  hogs  swallow  in  a  gluttonous  manner  a  whole  tub  full  of  intestinal 
•contents  of  a  cholera  victim  who  died  in  the  algid  stage.  No  morbid  symptom  manifested 
itself. 

Experiment  II.  Two  hogs  eat  a  i>ortion  of  the  small  intestine  of  a  woman  who  died  in  the 
•algid  stage.    No  symptoms. 

Experiment  III.  Two  kittens  ate  a  tart  to  which  was  added  intestinal  contents  8  days  old 
(still  rich  in  comma  bacilli).    There  were  no  symptoms. 

Experiment  IV.  Ingestion  after  a  i^rolonged  fast.  A  dog  made,  after  a  fast  of  18  hours,  a 
copious  repast  from  bread  and  meat  cut  up  and  mixed  in  a  vessel  of  choleraic  matter  Avhich 
had  been  vomited  3  hours  before  and  to  which  there  had  been  added  10  drops  of  fecal  matter 
rich  in  comma  bacilli.  The  evening  of  the  same  day  he  vomited  and  trembled.  The  next  day 
he  recovered;,  the  day  after  no  symptoms  whatever.  The  fourth  day  a  diarrhoea  which  lasted 
-only  1  day  (the  stools  contained  only  very  doubtful  curved  bacilli  ?). 

Dr.  Koch  having  shown  and  Ave  haAang  verified  that  the  comma  bacilli  succiimb  raj^idly  in 
acid  liquids,  and  particularly  in  the  gastric  juice,  Ave  rendered  the  fluids  alkaline. 

Experiment  V.  Three  dogs  received  a  tart,  rendered  alkaline  by  bi-carbonate  of  soda,  and 
:  stirred,  17  hours  before  the  repast,  with  a  stick  previously  dipped  into  choleraic  stools  (rich  in 
comma  bacilli).  One  of  them  had  a  little  diarrhoea  the  first  day ;  did  he  have  it  before  ? 
Another  Avas  a  little  indisposed  the  fifth  day  ;  from  coughing  and  barking  he  falls  into  a  sort 
of  apathy,  trembling  of  the  muscles,  then  convulsive  movements  of  the  neck  and  of  the 
extremities.  This  state  disappeared  the  next  day.  The  third  shoAved  diarrhoea  after  the  fifth 
«day  :  he  was  killed  the  eighth  ;  he  presented  no  symptoms  of  cholera,  and  there  Avere  found  no 
choleraic  comma  bacilli  any  more  in  him  than  in  the  rest. 
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Experiment  VI.  Three  dogs  fed  witli  tarts  rendered  alkaline  after  a  fast  of  18  hours.- 
The  tart  is  stirred  with  a  stick  which  had  touched  the  surface  of  choleraic  stools.  There  was  nO' 
symptom  whatever. 

Experiment  "VII.  Addition  of  croton  oil.  Two  hogs  eat  with  avidity  the  whole  intestinal 
contents  from  a  case  of  foudroyant  cholera.  The  next  day  they  eat  a  tart  with  intestinal 
matter,  rich  in  comma  bacilli,  with  the  addition  of  5  drops  of  croton  oil.  The  third  day  10> 
drops  of  croton  oil  were  given  to  each,  and  there  was  a  severe  diarrhoea.  No  loss  of  appetite, 
no  vomiting,  no  cramps,  no  cyanosis,  etc. 

Experiment  VIII.  Artificial  diarrhoea  before  ingestion.  A  hog,  which  the  day  before  had 
received  3  drops  of  croton  oil,  eats  intestinal  contents  from  the  same  corpse.  The  next  day  a 
new  mixture  of  intestinal  matter,  rich  in  comma  bacilli  to  which  are  added  3  drops  of  croton- 
oil  is  given ;  the  fourth  day  20  drojDS  of  ci-oton  oil  are  administered  in  the  morning  and  20 
drops  in  the  evening  ;  the  fifth  day  the  same  ;  the  sixth,  50  drops  in  the  morning  and  45  in  the- 
evening.  The  animal  did  not  cease  to  eat  with  avidity,  and  did  not  appear  discommoded  by 
the  diarrhoea  which  was  severe,  but  ate  a  large  quantity  of  the  contents  of  the  intestine  of  a 
cholera  corpse  (rapid  case).  No  symptoms  except  the  diarrhoea,  which  finally  stopped  of 
itself. 

It  was  in  this  experiment  and  in  the  preceding  that,  finding  constantly  comma  bacilli  in. 
the  stools,  we  concluded  by  demonstration  that  they  were  false  comma  bacilli  wliich  did  not 
multiply  on  damp  linen,  but  which  formed  colonies,  the  means  of  diagnosis  of  which  we  have- 
given  elsewhere.  It  was  on  this  occasion  also  that  we  often  saw  present  in  the  stools  of  the 
hogs  a  comma  bacillus  smaller,  thinner,  and  more  curved  than  the  choleraic  comma.  We  did 
not  pursue  their  culture,  no  more  than  that  of  a  similar  organism  developing  in  the  intestinal 
mucous  membrane  of  a  dog,  previously  washed  and  exposed  in  a  moist  chamber.  The  differ- 
ence between  these  comma  bacilli  is  great  enough  for  a  single  glance  into  the  microscope  to 
prevent  confusion. 

Conclusion. — -The  introduction  into  the  stomach  of  intestinal  matter  from  cholera  patients 
has  not  produced  cholera  even  when  we  made  the  animal  fast,  rendered  alkaline  the  matter 
introduced,  and  provoked  artificial  diarrhoea. 

(6)  Introduction  into  the  intestine. — Experiment  I.  A  dog  from  the  parlor.  The  loop  of 
the  small  intestine  is  laid  bare.  Injection  into  it  of  intestinal  matter  from  a  cholera  victim,, 
rich  in  comma  bacilli.    The  dog  gets  well  without  any  symptoms. 

The  same  experiment  is  made  on  a  second  dog  with  diluted  matters.  Some  vomiting  in: 
the  evening  ;  the  next  day  a  little  diarrhoea  (no  comma  bacilli)  lasting  only  1  day,  and  followed 
by  recovery. 

Exjjeriment  II.  A  dog.  An  intestinal  fistula  is  made  in  a  loop  of  the  small  intestine.. 
Injection  of  cholera  matter,  I'ich  in  comma  bacilli.  There  is  injected  at  the  same  time  air 
in  abundances,  with  the  th^ought*  to  favor  the  growth  of  the  bacteria.  A  little  vomiting  on  the 
third  day.  No  comma  bacilli  in  the  stools,  neither  the  next  day  nor  the  day  after.  The  third 
day,  the  dog  being  completely  recovered,  a  new  injection  of  fsecal  matter,  rich  in  commas,., 
was  made,  followed  after  2  hours  by  an  abundant  injection  of  water,  to  which  was  added  2 
drops  of  croton  oil.  The  animal  ceases  to  eat  for  3  days  ;  a  watery  diarrhoea  without  comma 
bacilli.  No  cholera  symptoms.  The  animal  is  killed  the  sixth  day,  but  no  traces  ^f  cholera 
are  seen. 

Experiment  III.  A  rat.  Injection  into  the  duodenum  of  one-half  Pravaz  syringe  of  the- 
intestinal  contents  of  a  cholera  patient,    A  rapid  recovery  and  no  cholera  symptoms. 

The  same  experiment  on  a  dog ;  vomiting  the  next  day  (no  comma  bacilli) ;  a  rapid 
recovery. 

Experiment  IV.  Injection  into  the  duodenum  after  ligature  of  the  ductus  choledochus. 
This  experiment  was  inspired  by  the  idea  that  the  absence  of  bile  in  the  cholera  stools  might 
favor  the  growth  of  the  comma  bacilli,  an  idea  which  was  not  verified  by  the  result. 

We  were  besides  assured  in  advance  that  the  ligature  alone  of  the  choledochus  does  not 
provoke  the  development  of  the  comma  bacilli,  following  a  prevalent  hypothesis  which  looks; 
upon  the  comma  bacilli  fermentation  as  a  conseqiience  of  the  malady. 
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Experiment :  A  dog  is  operated  upon  by  a  ligature  of  the  ductus  choledochus  (classic 
method).  He  received,  besides,  an  injection  of  cholei'a  matter.  The  dog  died  in  34  houi-s. 
The  small  intestine  is  found  gorged  with  a  pulpy  mass  of  a  rosy  white  aspect  as  far  as  the  ileo- 
csecal  valve  for  a  length  of  nearly  2  meters.  This  pulpy  mass  contained  comma  bacilli  in 
abundance. 

Conclusion. — Up  to  the  present  we  had  never  obtained  m  our  experiments  a  reprodiiction 
of  the  comma  bacilli.  In  the  last  experiment  injection  preceded  by  ligature  of  tlie  ductu.s 
choledochus,  this  result  is  obtained  for  the  first  time.  We  will  return  to  this  experiment  in 
the  second  part,  where  more  numerous  facts  will  be  at  our  disposition. 

(c)  Introduction  into  the  Choledochus — Experiment  V.  Injection  in  the  choledochus  of  5 
dogs  of  a  little  of  the  intestinal  contents  of  a  man  2  days  dead  of  lightning  [foudroyant)  chol- 
era; this  small  amount  is  diluted  with  a  syringe  of  distilled  water.  The  first  dog  dies  in 
the  night ;  the  second  dies  at  the  end  of  16  hours ;  the  gall  bladder  is  distended,  the  bladder 
is  empty.  The  liver  presents  whitish  spots,  as  if  ansemic  where  the  lobules  are  either  more 
apparent  by  interlobular  injection,  or  else  indistinct.  The  small  intestine  is  full,  in  the  wliole 
lower  half,  of  a  whitish  pulpy  matter.  Comma  bacilli  in  the  ductus  choledochus.  The  third 
dog  is  attacked  on  the  morning  of  the  third  day,  showing  the  following  symptoms :  Abun- 
dant soft  stools;  he  seems  unquiet,  stands  badly  on  his  legs,  totters  and  then  lies  down;  frequent 
and  profound  respiration;  temperature  as  usual,  34.6"  C.  Extremities  cold,  buccal  mucous 
membrane  ansemic.  At  11  o'clock  temperature  32.5°  C.  ;  preserves  aj^parently  all  his  senses. 
Occcasional  movement  of  the  members  indicating  cramps.  Died  at  noon.  Autopsj^ :  Intes- 
tine full,  as  far  as  the  rectiim,  of  a  fluid  pulp  of  the  appearance  of  rice-water;  gallbladder  full 
of  dark  brown  liquid.  Blood  dark  fluid,  no  fibrinous  clots  in  the  heart.  The  fourth  dog  dies 
on  the  ninth  day  of  peritonitis.  The  corpse  of  the  fifth,  which  had  escaped,  is  found  later 
eaten  by  worms. 

Discussion. — The  injection  of  intestinal  matter  from  a  cholera  victim  into  the  ductus 
communis  choledochus  produced  in  the  second  dog  choleraic  symptoms,  and  in  the  third 
cholei"a  symptoms  were  also  observed.  The  inoculation  after  ligature  of  the  ductus  communis 
choledochus  produced  a  beautiful  culture  of  the  bacilli  of  Koch. 

B.  Experiments  on  the  Guinea-pig. — (a)  Injection  into  the  duodenum. — Experiment: 
A  young  guinea-j)ig  receives  into  the  duodenum  some  intestinal  contents  of  a  cholera  victim 
{foudroyant  case).  Temperature  an  hour  before  death  is  at  24°  C.  ;  death  at  the  end  of  16 
hours.  Small  intestine  gorged  with  fluid,  partly  whitish  and  partly  greenish.  Three  Peyer's 
patches  very  prominent  just  above  the  valve,  two  higher  up.    Commd  bacilli. 

Experiment :  Same  experiment  with  the  intestinal  contents  of  another  cholera  victim,  who 
died  under  the  same  conditions.  Death  of  the  guinea-pig  at  the  end  of  28  hoiirs.  Whitish 
pulp  in  the  upper  part  of  the  smaller  intestine. 

Experiment :  Same  experiment  on  2  guinea-pigs,  with  matter  of  the  same  kind,  diluted 
with  water.    Recovery  without  any  symptoms. 

Same  experiment :  The  animal  eats  and  is  well  apparently,  when  after  3  days  he  is  attacked 
with  cramps,  diarrhoea  (with  comma  bacilli)  ;  rectal  temperature,  33°  C.  ;  dies  after  1^  hours  of 
these  symptoms.  The  temperature,  34°  C.  does  not  rise  after  death.  Slightly  yelloAV  pulpy  niass 
the  entire  length  of  the  small  intestine.    Comma  bacilli. 

Experiment :  Same  experiment  on  2  guinea-pigs.  One  is  found  dead  the  next  day.  Char- 
acteristic pulp  as  far  as  the  middle  of  the  small  intestine,  distends  the  lumen,  bladder  empty, 
gall  bladder  also  empty.    The  other  guinea-pig  gets  well  without  any  symptoms. 

Conclusions. — In  4  cases  out  of  7  the  guinea-pigs  died.  There  were  observed  the  symp- 
toms and  lesions  of  cholera.    The  quantity  of  matter  introduced  was  a  few  drops. 

Inoculations  practiced  in  the  small  intestine  near  the  coecum  or  below  it  were  without 
result.  Either  the  animals  got  well  or  they  died  without  presenting  tbe  symptoms  or  lesions 
of  cholera.    We  took  care  to  make  the  operation  only  after  a  fast  of  12  hours. 

(6)  Injection  into  the  stomach. — Experiment:  Four  young  guinea-pigs  received  each  into  the 
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fundus  of  the  stomach  a  considerable  quantity  (6  cuhic  centimeters  and  more)  of  intestinal 
pulp  from  a  victim  of  foudroyant  cholera.  One  of  these  animals  died  in  12  hours.  The  au^topsy 
revealed  none  of  the  lesions  of  cholera.  A  second  died  at  the  end  of  24  hours,  and  presented 
no  more  characteristic  resiilts.  The  third  showed  the  third  day  cramps  in  the  limbs  and 
abdominal  muscles.  The  upper  portion  of  the  smaller  intestine  is  found  filled  with  whitish 
pulp  which  abounds  in  comma  bacilla  after  24  hours'  incu^bation  in  a  moist  chamber.  Finally, 
the  fourth,  which  showed  only  diarrhoea  the  second  day  (without  comma  bacilli),  is  found  dead 
the  morning  of  the  third  day.  The  upper  portion  of  the  small  intestine  is  filled  with  whitish 
pulp. 

Experiment :  Two  guinea-pigs  receive  a  syringeful  of  rice-water  stools  (5  cubic  centimeters) 
into  the  stomoch  by  means  of  the  catheter.  The  first  is  found  dead  on  the  morning  of  the 
fourth  day ;  the  second,  which  even  on  the^  fourth  day  continued  to  have  a  good  appetite,  pre- 
sented,  however,  a  diarrhoea  with  abundance  of  comma  bacilli ;  he  was  found  dead  the  morn- 
ing of  the  fifth  day. 

Experiment:  Same  experiment  on  a  guinea-pig.  The  third  day  diarrhoea  appeared;  the 
morning  of  the  fourth  day,  besides  the  diarrhoea,  there  was  conti^action  of  the  limbs,  a  clonic 
contraction  of  the  neck,  which  turned  the  head  to  the  right;  death  followed  in  the  algid  con- 
dition a  little  after.  At  the  autopsy  was  noted :  Distension  of  the  gall  bladder,  emptiness  of 
the  bladder,  diarrhoeaic  intestinal  contents  as  far  as  the  sigmoid  flexure  of  the  lai"ge  intestine, 
where  there  are  found  generally  only  formed  faeces. 

Experiment :  A  guinea-pig  receives  in  the  stomach  the  intestinal  contents  of  a  guinea-pig- 
dying  after  an  injection  into  the  duodenum  of  choleraic  stools.  He  shows  diarrhoea  after  the 
third  day,  and  for  several  days  it  lasts,  with  the  presence  of  comma  bacilli,  but  without  any 
other  symptoms. 

Conclusion. — By  the  introduction  of  intestinal  matter  of  cholera  victims  in  the  stomach, 
we  have  not  succeeded  in  producing  the  i-esults  of  cholera  either  in  the  dog  or  the  hog.  In 
the  guinea- j)ig,  on  the  contrary,  the  results  have  been  different ;  they  die  rapidly  (and  doubt- 
less then  of  intoxication)  or  else  death  ensues  after  the  third  or  fourth  day,  after  diarrhoea, 
cramps,  and  algidity.  The  lesions  are  those  of  the  cholera.  The  experiments  upon  reinocu- 
lation  were  incomplete.  Quantities  relatively  very  great  of  matter  were  emj^loyed,  and  the 
animals  were  of  small  size,  but  the  hypothesis  of  death  from  simple  poisoning  must  be  dis- 
carded for  all  the  cases  where  the  results  ensued  after  a  period  of  incubation  of  three  or  four 
days. 

III.— EXPERIMENTS  OF  INOCULATION  WITH  THE  BILE  OF  CHOLEEA  VICTIMS. 

The  bile  of  cholera  victims  presents,  as  is  known,  striking  alterations.  Abundant  gen- 
erally, it  is  thick  and  black  at  the  commencement,  decolored  in  the  case  of  delayed  death. 
Comma  bacilli  have  been  foimd  in  it  in  several  cases. 

Experiment  I :  Injection  into  the  ductus  choledochus  of  four  dogs  of  fresh  bile  taken 
by  aspiration  with  a  Pravaz  syringe  from  the  gall  bladder  of  a  cholera  corpse,  dying  in  the 
algid  stage.  The  first  dog  died  at  the  end  of  24  hours,  with  temperature  marking  28°  C.  A 
certain  quantity  of  serum  tinged  with  blood  is  found  in  the  peritoneum.  Whitish  pulp  in  the 
small  intestine  as  far  as  .50  of  a  meter  from  the  duodenum.  Gall  bladder  engorged  with  dark 
bile.  After  2  days  in  a  moist  chamber,  the  gall  bladder,  tlie  ductus  commimis,  the  chole- 
dochus, and  the  intestines  present  a  beautiful  culture  of  comma  bacilli  with  the  characteristic 
odor. 

The  second  dog  died  3  hours  later ;  temperature  32°  C. ;  in  the  penit'oneal  cavity  there  is 
a  little  blood ;  gall  bladder  engorged ;  whitish  pulp  almost  to  the  ileo-coecal  valve.  The  third 
dog  died  the  morning  of  the  third  day ;  temperature,  2  hours  before  death,  24°  C.  ;  it  rises 
again  a  little  after  death;  yellow  liquid  in  the  peritoneal  cavity;  gall-bladder  engorged;  small 
intestine  full  of  bilious  flxiid,  eiiithelial  desquamation  as  far  as  a  point  clearly  defined  above 
the  caecum.  The  dog  several  moments  before  death  vomited  the  same  bilious  fluid.  Almost 
a  pure  culture  of  comma  bacilli  upon  the  surface  of  the  intesine  after  24  hours.    The  fourth 
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clog  appears  to  have  recovered,  eats  the  second  and  third  day.  The  fourth  day  he  is  attacked 
with  vomiting,  temperature  marks  37"  C . ;  he  is  found  dead  during  that  day.  Aiitopsy  :  A 
little  yellowish  and  bilious  fluid  in  the  peritoneal  cavity,  gall-hladder  full,  bladder  absolutely 
empty.  Small  intestine  filled  its  entire  length  with  whitish  jDulp.  Slight  injection  of  the  ileo- 
coecal  valve     Doubtful  comma  bacilli. 

Experiment  II.  Same  experiment  with  the  bile  of  the  cholera  corpse  containing  no  comma 
bacilli  even  after  exposure  to  a  moist  atmosphere,  this  bile,  moi'eover,  being  from  a  foiidroyoi'if 
case.  Two  dogs  were  subjected  to  this  experiment:  both  recovered  without  any  morbid 
symptoms. 

Experiment  III.  Same  experiment  with  similar  bile,  but  ricli  in  comma  bacilli,  and  which 
had  killed  two  guinea-pigs  by  duodenal  injection.  This  time  the  liquid  was  sterilized  l)y  heat. 
Three  dogs  were  operated  upon.    They  all  got  well  without  any  serious  results. 

Experiment  IV.  Same  experiment  with  the  preceding  bile  sterilized,  then  exposed  for 
twenty-four  hours  to  the  air  and  found  to  be  rich  in  bacteria  in  the  form  of  cocci.  Three 
dogs  thus  treated  got  well  without  any  results. 

Experiment  "V.  Injection  of  the  bile  of  a  cholera  victim  rich  in  comma  bacilli  into  the 
duodenum  of  two  guinea-pigs.  Both  died  during  the  night  or  within  twenty-four  hours;  the}' 
appeared  healthy  twelve  hours  after  the  operation,  when  they  Averelast  seen.  Autopsy:  Gall- 
bladder full,  bladder  empty;  small  intestine  full  of  pulp  of  a  yellowish  tint  in  the  upper  half, 
greenish  in  the  lower  half ;  cpecum  contains  liquid  faeces  in  the  large  intestine.  Same  altera- 
tions in  both,  comma  bacilli  in  the  intestinal  matter. 

Discussion. — The  injection  of  fresh  bile  from  a  cholera  victim  into  the  ductus  communis 
choledochus  of  a  dog  produces,  when  it  contains  comma  bacilli,  death  after  one  or  two  days. 
Algidity,  enteritis  and  the  presence  of  comma  bacilli  are  noticed  ;  the  simple  injection  into  the 
duodenal  ampulla  kills  tAvo  guinea-pigs  after  more  than  twelve  hours;  these  present  anatomical 
signs  of  algid  cholera. 

GENERAL  CONCLUSIONS. 

The  reader  who  has  followed  this  first  part  of  our  experiments,  interrupted  as  they  were 
by  the  end  of  the  ei^idemic,  will  have  observed  that  the  symptoms  and  lesions  that  we  obtained 
in  our  last  attempts  present  characters  of  undeniable  resemblance  to  cholera. 

It  is,  after  a  period  of  three  days'  incubation,  accompanied  or  not  by  cyanosis,  prostra- 
tion, algidity,  spasmodic  muscular  contractions,  and  death  after  a  few  hours.  There  is  at  the 
autopsy:  Enteritis  (epithelial  pulp  rich  in  comma  bacilli),  emptiness  of  the  urinary  bladder, 
repletion  of  the  gall-bladder. 

Our  conclusions  are: 

(1)  The  guinea-pig  is  susceptible  to  inoculation  through  the  stomach,  and  more  surely  by 
'direct  injection  into  the  duodenal  ampulla. 

(2)  The  dog  can  be  successfully  inoculated  by  injection  into  the  ductus  communis  chole- 
'dochus. 

(3)  The  inoculation  matter  is  that  and  that  only  which  contains  comma  bacilli— intestinal 
matter,  bile. 

(4)  The  blood  of  cholera  victims  injected  under  the  skin  and  into  the  veins  produces  rapid 
results  attributable  to  poisoning.  In  an  experiment  upon  injection  in  the  veins,  however,  we 
have  seen  the  animal  die  after  three  days  of  sickness.  The  question  whether  the  blood  can  be 
.a  carrier  of  the  contagion  is  reserved. 
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EXPERIMENTS  UPON  THE  VITALITY  OF  THE  COMMA  BACILLUS  OF  CHOLERA. 

By  Dr.  W.  Nicati  and  Mr.  Rietsch,  of  Marseilles:^' 

Results  wMcli  we  published  in  detail  in  the  "Arch.  de.  physioligie  "  and  in  the"  Rev.  men- 
suelle  de  m^d.  (1885),"  having  warranted  ns  in  concluding  affirmatively  upon  the  specific 
cholerigenotis  nature  of  the  comma  bacillus  of  Koch,  it  became  indispensable  to  study  care- 
fully the  conditions  of  life  of  this  organism — conditions  which  furnish  information  concerning 
the  etiology  and  prophylaxis  of  cholera.  In  order  to  demonstrate  the  presence  or  absence  of 
the  microbe  we  have  had  recourse  sometimes  to  cover-glass  preparations,  sometimes  to  the- 
method  of  culture  in  gelatine. 

A.— VITALITY  IN  THE  HUMAN  BODY,  IN  STOOLS,  IN  CLOTHING,  AND  IN  MOIST  EARTIT. 

Moment  of  disappearance  of  the  bacilli  in  the  human  body. — This  point  is  especially 
important  in  order  to  decide  the  time  when  the  patient  or  convalescent  may  be  considerd  as  no 
longer  infectioiTS. 

We  have  examined  the  stools  of  a  large  number  of  patients  who  recovered.  The  comma, 
bacilli  were  found,  at  the  latest,  on  the  10th  day  after  the  commencement  of  the  choleraic  attack,, 
sometimes  we  have  no  longer  found  them  after  the  fourth  day,  but  one  should  not  be  satisfied' 
with  these  figures  ;  negative  results,  however  numerous,  have  only  a  relative  value.  We 
should  say,  however,  that  the  comma  bacilli  have  not  been  found  in  the  evacuations  whicli- 
have  resumed  the  odor,  the  color,  and  consistency  of  icecal  matter,  neither  have  they  been 
found  in  a  slowly  disappearing  diarrhoea  which  exceptionally  prolongs  convalescence  many- 
weeks. 

We  have  observed  the  greatest  care  in  searching  for  the  comma  bacillus  in  the  intestinaL 
contents  of  dead  persons,  and  in  autopsies ;  the  details  of  these  examinations  will  be  found 
recorded  in  a  table  of  our  articles  in  the  Archives  de  physioligie.  We  state  only  here  that 
twice  bacilli  were  met  with  after  11  days  of  the  disease,  which  represents  the  longest  period 
experienced,  and  that  in  the  6  cases  of  our  31  aiitopsies,  of  which  the  result  was  negative,  death 
took  place  in  one  after  6  days,  and  in  the  others  after  a  longer  time  ;  that  which  should  benoted^ 
is  that  a  cholera  patient  may  be  contagious  after  11  days  of  sickness. 

Hate  rial  in  the  moist  chamber  or  in  stoppered  flasks. — -Our  experiments  have  been  very 
numerous ;  they  have  comprised  material,  in  the  most  part,  from  autopsies  and  from  a  large 
number  of  stools  of  cholera  patients. 

The  containing  vessels  have  been  jDlaced  sometimes  in  the  incubator,  sometimes  simply  in- 
the  laboratory,  at  the  surrounding  temperature. 

After  24  or  48  hours  there  is  almost  always  development  of  the  bacillus ;  one  should  be 
careful  to  take  account  of  this  fact  in  view  of  a  diagnosis  ;  up  to  this  time  there  is  a  tendency 
to  disj)lace  all  other  bacteria,  especially  those  of  putrefaction;  afterwards  however  the  cholera- 
bacilli  diminish  rapidly,  when  the  material  begins  to  assume  a  putrefied  odor  ;.  34  to  48  hours 
later,  ordinarily,  they  are  no  longer  met  with ;  sometimes  after  an  interval  of  24  hours  we 
have  observed  in  place  of  a  pure  ciilture  absence  of  the  bacilli. 

These  results  have  been  obtained  with  covered  glass  preparations,  and  we  have  assumed- 
the  absence  of  the  cholera  bacilli  when  in  these  preparations  we  no  longer  f  oiind  either  char- 
acteristic comma  or  doubtful  bacilli.  It  is  evident  that  this  method  is  not  mathematically 
exact,  and  that,  moreover,  it  would  not  reveal  the  presence  of  spores.  It  might  therefoi-e  be. 
that  when  the  prejjarations  furnished  negative  results  one  might  still  succeed  in  obtaining' 
living  bacilli  by  successful  culture.  Dr.  Ceci  announces  that  he  -has  succeeded  in  this ;  but  he 
does  not  state  having  experimented  upon  the  microbes  thus  obtained,  or  cultivated  colo- 
nies, and  in  the  same  communication  lie  affirms  that  the  comma  bacillus  and  spirilli  of  Asiatic 
cholera,  as  regards  their  morphological  characters,  are  identical  with  the  comma  bacteria 
obtained  by  Finkler  and  Prior  in  ctiltivating  the  stools  of  patients  suffering  Avith  cholera  nos- 
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tras;  on  the  other  hand,  in  a  later  commuaication,  he  admits  tli at  the  injections  into  the  small 
intestine  of  the  rabbit  of  decomposed  dejecta  were  followed  by  negative  results,  different  from 
injections  made  with  the  same  dejecta  when  fresh.  The  disappearance  of  the  comma bacillns 
seems  to  be  tantamount  here  to  disinfection  as  regards  cholera,  but  however  this  may  be,  the 
ra]3id  disappearance  of  the  microbe,  under  the  influence  of  putrefaction  is  a  real  fact ;  and  the 
following  are  the  results  of  our  observations  upon  this  subject. 

In  no  case  have  we  seen  the  comma  bacillus  preserved  after  the  eighth  day ;  often  it  is 
between  the  fifth  and  sixth,  more  often  still betAveen  the  third  and  fourth  day  that  it  disappears- 
often  it  disappears  after  a  shorter  time — hardly  48  hours.  In  a  stoppered  flask,  the  preserva- 
tion has  appeared  tons,  in  general,  a  little  longer  ;  freqiiently  the  microbe  has  been  still  abun- 
dant upon  the  fourth,  even  upon  the  fifth  day. 

In  order  to  establish  these  conclusions,  we  shall  now  relate  the  experiments  with  the  intes- 
tines and  intestinal  contents  of  a  man,  26  years  of  age,  dead  of  the  disease  less  than  48  hours, 
the  autopsy  furnishing  numeroiis  comma  bacilli. 


,[The  sign  -|-  indicates  the  presence  of  numerous  bacilli  ;  +  *  and  *  *  *  bacilli  in  less  numbers  ;  the  sign  —  that  the  bacilli  are  no  longer 
found  in  the  preparation  ;  for  the  cultures,  the  same  signs  indicate  the  relative  number  of  colonies  of  bacillus  or  their  absence.] 

I.  Piece  of  jejunum  in  the  moist  chamber  within  the  incubator  : 

First  day  (of  tlae  autojjsy  made  five  liours  after  death)  

Second  day   -f  ])ure  culture. 

Third  day  (4  o'clock  p.  m.  sixty-one  hours  after  death)   — putrid  odor. 

II.  Piece  of  jejunum  in  the  moist  chamber  within  the  incubator  : 

At  the  autopsy  *.  -|- 

Sixteen  hours  post  mortem   +  markedly  more  numerous. 

Thirty  hours  post  mortem   -f  commencement  of  putrid  odor. 

Sixty -one hours  postmortem  — putrefaction. 

III.  Piece  of  the  rectum  within  the  moist  chamber  incubator  : 

Five  hours  post  mortem   -j-* 

Thirty-one  hours  post  mortem  4-  *  putrid  odor. 

Sixty-one  hours  post  mortem,  putrefaction   — 

IV.  Intestinal  contents  upon  linen,  moist  temperature  mcubator  : 

First  day  -|- 

Second  day  -|-  more  numerous,  not  putrid. 

Third  day  -|-  culture  pure;  no  putrid  odor. 

Fourth  day  -j-** 

Fifth  day  —  almost  piu'e  culture  of  straight  bacilli. 

V.  Intestinal  test  on  linen  in  the  moist  atmosphere  in  the  laboratory,  commenced  (October) : 

First  day^  , .  -|- 

Second  day  -(-  almost  pure. 

Third  day   r  place  less  pure:  no  putrid  odor. 

Fourth  day  * 

Fifth  day  _f.  *  *  culture  almost  pure,  or  straight  bacilli,  some  rare  comma  bacilli  only. 

Seventh  day   — 

VI.  (as  in  V). 

First  to  fifth  day   — 

VII.  Intestinal  tests  in  flasks  within  tlie  incubator  : 

First  day   -\- 

Second  day  -j- 

Third  day  -|-  pure  cultnre;  characteristic  cholera  odor. 

Fourth  day  -f  less  numerous. 

Fifth  day  _|_«* 

Seventh  day    

VIII.  Intestinal  tests  in  flasks  in  the  laboratory  : 

First  day   -j. 

Second  day  +  pure  culture. 

Third  day  -|_  less  numerous;  no  putrid  odor. 

Fourth  day  -j.  no  visible  change. 

Fifth  day  _ 

Seventh  day  _ 
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Matter  preserved  in  linen  packed  away  and  in  moist  earth. — Tlie  experiments  I  made  in 
the  following  manner :  The  choleraic  stool  remains  48  hours  in  the  moist  temperature ;  it 
is  transformed  into  a  beautiful  cultiire;  portions  of  the  grumous  material  of  the  size  of  a  lentil 
are  then  j)laced  upon  small  squares  of  linen,  which  are  folded  four  times  and  placed  in  glass 
tubes  upon  a  layer  of  common  cotton  non-sterilized  ;  the  linen  is  covered  with  similar  cotton, 
the  tube  is  then  closed  with  a  cork  stopper ;  a  series  of  small  tubes  are  prepared  in  this 
manner;  after  some  days  one  of  the  tubes  is  opened  and  the  folded  linen  removed  and  moist- 
ened with  a  drop  of  sterilized  water,  then  a  little  of  the  material  is  scraped  off,  and  with  it 
some  liquid  nutrient  gelatine  is  inoculated ;  the  latter  is  poured  out  upon  glass  plates  with 
the  usual  precautions.  The  presence  of  characteristic  colonies  demonstrates  that  there  were 
still  living  comma  bacilli  in  the  linen. 

First  experiment :  Tubes  prepared  August  18.    Examined  : 

August  25   + 

August  27   -f 

August  30     -f  * 

September  1   — 

With  the  last  inoculation,  the  observation  was  prolonged  as  late  as  the  5th  of  September. 
(  The  bacilli,  therefore,  were  observed  living  in  the  tubes  for  12  days  at  the  least,  which,  added 
to  the  48  hours  in  the  moist  chambers,  makes  14  days, 

Second  experiment :  As  the  first,  only  instead  of  the  cholera  stools  the  intestinal  contents 
transformed  into  a  beautiful  culture  by  48  hours  in  the  moist  chamber  is  employed.  The 
cotton  is  moistened  with  a  few  drops  of  water. 

The  tubes  are  prepared  on  the  23d  of  September. 

SeiDtember  29  — putrid  odor. 

October  6  — 

A  portion  of  the  same  material  remained  in  the  moist  temperature  within  the  incu- 
bator ;  30th  of  September  it  still  gave  preparations  of  comma  bacilli. 

Third  experiment :  The  intestinal  contents  from  a  foudroyant  case  was  transformed  into 
a  beautiful  culture  of  commas,  by  24  hours  in  the  moist  chamber,  prepared  on  the  3d  of  October. 
The  matter  was  not  inoculated  into  the  gelatine,  but  was  rised  directly  to  make  cover  glass 
preparations. 

(a }  Tubes  placed  in  the  incubator  : 

Examined  October  4   — 

Examined  October  6  ,   — 

(b)  Tubes  remained  at  the  surrounding  temperature  : 

Examined  October  4  ,   -f-* 

Examined  October  6   — 

Fourth  experiment :  The  gelatine  is  replaced  by  moist  earth  non-sterilized  ;  the  tubes  are 
simply  corked  with  cotton,  and  kept  in  a  very  damp  atmosphere — employment  of  the  same 
material  as  in  the  first  experiment. 

Tubes  prepared  August  18,  inoculation  into  gelatine  : 

Examined  2.jth  of  August    -f- 

Examined  27th  of  August   -|- 

Examined  30th  of  Avigust   -(- 

September  1   -J-* 

Next  examination,  and  the  last,  was  made  the  5th  of  October — negative  resiilts. 

When  comma  bacilli  are  placed  under  conditions  similar  to  those  of  the  packed  lineii  or 
moist  earth,  they  can  therefore,  in  certain  cases,  remain  alive  14  to  16  days  at  least. 

Discussion  of  the  restdts. — In  the  foregoing,  the  negative  results  are  far  from  positive 
proofs  by  the  culture  method;  in  fact  colonies  of  comma  bacilli  may  be  overlooked  by  the 
operator  when  they  are  rare  and  widely  disseminated  among  a  large  number  of  different  colo- 
nies, often  possessing  rapid  development,  especially  as  they  very  soon  liquefy  the  gelatine ; 
another  difficulty  is,  that  one  can  experiment  only  with  very  small  quantities  of  matter.  By 
the  method  of  direct  preparation  (upon  the  cover-glass)  one  can  bring  under  observation 
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relatively  larger  quantities  ;  but  the  positive  results  become  less  reliable,  diagnosis  being  very 
difficult  for  isolated  comma  bacilli  in  the  midst  of  other  bacteria ;  with  respect  to  the  other 
results,  they  are  only  valuable  when  there  is  absence  of  spores. 

The  question  of  the  existence  of  spores  is  perhaps  not  yet  definitely  solved.  Dr.  Koch  has 
never  seen  them  formed  within  comma  bacilli,  and  we  have  not  been  more  fortunate.  They 
have  been  described,  however,  by  various  observers:  First,  byM.  Carillon  (Semaine  med.,  29 
November,  1884,  p.  462),  who  states  that  the  spores  resist  desiccation ;  he  speaks  at  the  same 
time  of  the  large  extremity  of  the  comma  bacillus,  in  whicli  it  makes  its  appearance,  but 
which  we  have  never  seen.  It  does  not  appear  to  us  impossible  that  he  may  have  been  Avorking 
with  impure  cultures.  It  is  advisable  without  doubt  to  await  later  publications  concerning 
these  spores.  Second,  by  M.-  Ferran,  of  Tortosa  (Gaceta  medica  catalana,  31st  January,  1885). 
This  learned  investigator  has  pointed  out  at  the  same  time  other  morphological  conditions  of 
the  comma  bacillus,  such  as  muriform  bodies  endowed  with  genuine  metamorphoses,  upon 
which  he  classifies  the  cholera  microbe  with  penorospospora.  According  to  our  own  researches 
upon  this  subject,  it  does  seem  possible  that  our  friend  M.  Ferran  miglit  have  simply  seen 
agglomerations,  more  or  less  globular,  of  the  comma  bacilli  or  non-organized  matter  of  the 
culture  material;  besides,  such  metamorphoses  would  be  i^henomenal,  absolutelj^  new  in  the 
development  of  bacteria.  Third,  byM.  Ceci,  of  Genoa  (Semaine  medicate,  18th  March,  1885).  The 
spores  are  seen  in  the  center  of  swollen  comma  bacilli  in  the  form  of  brilliant  spheres  unstained 
by  the  analine  dyes;  after  destruction  of  the  bacilli,  the  freed  spores,  on  the  contrary,  color 
well,  and  are  then  seen  in  cultures  of  agar-agar  as  small  spherical  cocci  united  two  together  or 
in  chains  in  the  form  of  spirilli.  Mixed  with  dried  sand  and  exposed  for  24  hours  to  a  tempera- 
ture of  37°  C,  they  become  sterile.  This  feeble  resistance  to  the  effect  of  dessication  is  not  the 
usual  property  of  the  spores  of  bacteria.  Should  not  these  spores,  which  become  colored,  be 
classed  with  the  very  short  commas  which  Ave  have  frequently  met  Avith  in  our  cultures  and 
which  one  might  take  for  cocci,  were  it  not  for  their  curvature  ?    We  are  inclined  to  this  belief. 

Altogether,  it  is  very  possible  that  the  comma  bacilli  may  possess  spores  ;  but  we  do  not 
believe  that  ujd  to  the  present  their  existence  has  been  placed  beyond  all  dispute.  In  the  pres- 
ent state  of  science  it  seems  at  least  premature  to  affirm  that  all  bacteria  necessarily  possess 
the  faculty  of  forming  spores,  and  that  it  suffices  to  determine  the  conditions  necessary  for 
their  formation ;  but  it  does  not  seem  inadmissible  that  such  a  faculty  may  cease  to  exist,  or 
by  limiting  itself  at  least  to  the  conditions  peculiar  to  a  bacillus  acclimated  for  cycles  in  a 
region  which  is  never  dry,  and  at  which  the  temperatiire  does  not  descend  beloAV  17°  C. 

Whatever  the  solution  of  this  question  of  spores  may  be  the  results  of  our  experiments 
nevertheless  remain,  that  in  the  human  body  and  in  the  dejecta  the  comma  bacillus  maintains  ' 
itself  only  for  a  limited  time. 

B.— VITALITY  IN  WATER.  * 

During  the  epidemic  of  1884  we  made  very  frequently  bacteriological  examinations  of 
water  coming  from  contaminated  localities.  We  examined  spring  water,  well  Avater,  Avater 
from  artesian  wells,  from  canals,  from  the  river  and  from  lavatories  ;  they  were  obtained  for 
the  most  part  from  Marseilles,  but  also  from  Berre,  Saint-Chamas,  Martigues,  Aries,  Tarascon, 
Aix,  Sisteron,  Salon,  Lascours,  Omergues,  Cliateau-Renard,  etc. ,  a  few  drops  of  Avater  placed 
upon  a  cover  glass  were  evaporated  in  the  air  or  in  an  incubator  at  30°  to  40°  C.  ;  the  prepara- 
tion was  completed  according  to  the  usual  method.  In  145  observations  just  made  we  found 
36  times  the  comma  bacilli  present,  or  other  curved  bacilli  which  morphologically  might  be 
confounded  Avith  them.  We  likcAvise  made  23  examinations  of  the  Avater  of  the  old  port  of 
Marseilles,  from  the  11th  of  August  to  the  2d  of  November,  and  we  obtained  the  same  result 
16  times. 

But  the  positive  proof  is  altogether  insufficient,  and  it  is  necessary  to  complete  it  by  cul- 
tures. We  have  many  times  folloAved  this  method  Avith  the  Avater  of  the  Old  Port,  and  Ave  have 
four  times  arrived  at  positiA^e  results  ;  in  the  other  attempts  the  results  Avere  doubtful  colonies 
of  other  bacteria  Avith  a  more  rapid  groAvth,  having  liquefied  the  gelatine  too  soon. 

•■  See  the  authors'  note  in  the  Re\'ue  scientifique,  28th  Februaiy,  1885. 
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Dr.  Kocli  had  ali'eady  demonstrated  the  presence  of  the  comma  bacillus  in  a  tank  in  India 
around  which  a  number  of  cases  of  cholera  had  occurred  (Conferenz  zur  Erorterung  der 
Cholerafrage).  As  it  is  evident  that  the  comma  bacillus  is  frequently  met  with  in  water  ; 
as  it  has  been  placed  beyond  doubt  by  numerous  observations,  even  anterior  to  any  notion  of 
the  pathogenic  role  of  microbes,  that  water  is  at  least  one  of  the  principal  agents  for  the 
propagation  of  cholera,  it  appeared  to  us  interesting  to  make  experiments  concerning  the  vitality 
of  the  comma  bacillus  in  water.  Its  family  relations  with  the  essentially  aquatic  spirilli  creates 
the  assumption  for  it  of  a  certain  longevity  in  that  medium. 

There  was  a  local  interest  for  Marseilles  that  these  examinations  should  not  be  limited'to 
fresh  water,  but  should  also  be  extended  to  the  sea  water,  and  especially  to  that  of  our  port 
where  the  numeroiTS  sewers  empty. 

This  is  a  sort  of  briny  water,  something  like  that  of  the  delta  of  the  Ganges,  where  Dr. 
Koch  has  placed  the  natural  habitat  of  the  comma  bacillus — the  Sunderbund.  The  Sunder- 
bund  is  a  strip  of  inhabited  land,  with  a  fauna  and  flora  very  rich,  which  receives  the  dejecta 
of  the  dense  population  crowded  together  upon  the  delta ;  it  is  never  dry,  the  sea  encroaches 
upon  it,  and  the  fresh  Avaters  of  the  Ganges  and  Brahmapootra  there  mix  without  cessation 
with  the  water  of  the  sea. 

The  experiments  were  performed  in  the  following  manner :  Glass  flasks  of  a  capacity 
of  one-half  to  one  liter  were  three-fourths  filled  with  the  water  filtered  throiigh  paper,  then 
plugged  with  cotton.  They  were  kept  in  a  marine  bath  of  boiling  water  for  an  hour  and  a 
half  to  two  hours  ;  they  were  reboiled  on  the  next  day,  and  then  again  on  the  next.  With  a 
capillary  tube  a  f  eAv  drops  of  pure  culture,  very  rich  in  comma  bacilli,  were  introduced  into  this 
sterilized  and  cold  water.  The  flasks  replugged  at  once  and  shaken,  in  order  to  distribute  the 
bacilli  through  the  whole  mass,  Avere  exposed  to  the  temperature  of  the  laboratory,  one  window 
of  which  remained  constantly  open,  except  a  few  hours  a  day,  when  the  laboratory  was  warmed 
by  two  or  three  jets  of  gas  (experiments  performed  in  winter).  At  variable  intervals  a  few 
di'ops  of  this  water  were  removed  from  the  capillary  tube  and  mixed  with  liquefied  nr^trient 
gelatine ;  then  this  gelatine  was  jjoured  into  small  glass  vessels,  which  subsequently  were 
placed  in  the  incubator.  Inasmuch  as  the  choleraic  contagium  maintains  its  life  in  water,  one 
should  obtain  colonies  of  the  comma  bacilli  in  the  gelatine ;  the  evidence  furnished  by  this 
method  must  be  reliable  even  in  cases  where  the  spores  would  exist  or  more  accurately  would 
be  produced  under  the  conditions  of  the  experiment. 

We  have  several  times  made  a  direct  examination  of  the  water,  and  whenever  colonies 
were  developed  the  cover-glass  preparations  showed  comma  bacilli  taking  the  analine  stain, 
but  showing  an  indication  of  the  formation  of  spores. 

First  experiment :  Distilled  water  inoculated  the  l-7th  of  November.    Examinations  : 

November  29   -f 

December  4  

December  7   -|- 

December  10   — 

From  November  17  to  December  7,  equals  twenty  days. 

Second  experiment :  Water  from  the  canal  of  Marseilles  inoculated  the  17th  of  November. 
Examinations  : 

November  1  <   -}-    November  29  — 

November  22   +     December  4   — 

November  26   -|-    December  7   — 

Fi'om  the  17th  November  to  the  26th  of  November,  equals  nine  days. 

Third  experiment :  Water  from  the  Marseilles  canal,  inoculated  December  6.  Examined: 


November  18   -|- 

November  22   -f 

November  28   — 

November  27   — 


December  15   + 

December  16   + 

December  17   — 


December  19   -f- 

December  20   -f- 

December  25   ■ — 


From  the  6th  to  the  30th  of  December,  equals  fourteen  days. 
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Fourth  experiment :  Water  from  the  Marseilles  canal,  inoculated  December  6.   Examined  : 

December  19   +  January  7   + 

December  20   +  January  13   + 

December  29   +  January  25   — 

January  2   + 

From  December  6  to  January  13,  equals  thirty -eight  days. 

Fifth  experiment :  Water  from  Marseilles  canal,  inoculated  December  6.  Examined 
January  21  (46  days)  +  ;  January  21,  injection  into  the  duodenum  of  3  guinea-pigs,  observed 
during  8  days  

Sixth  experiment :  Sea  water  obtained  about  4  kilometers  from  the  ports  near  the  Isle  of 
Pomegues,  inoculated  November  7.    Examined  : 


November  10. 
November  22. 
November  26 . 
November  29 


+ 

December  10  

  + 

+ 

December  15  

  + 

+ 

  + 

+ 

  + 

+ 

  + 

+ 

From  the  7th  of  November  to  the  5th  of  January,  equals  forty-nine  days. 
Seventh  experiment :  Water  obtained  several  kilometers  from  the  Marseilles  canal,  near 
the  Island  of  Rion;  inoculated  the  12th  of  December.    Examined  : 

January  29    -Hi  February  1   -\- 

From  the  12th  of  December  to  the  1st  of  February  equals  fifty-one  days. 
This  experiment  v^as  not  completed;  the  cultures  were  too  impure. 

Eighth  experiment :  The  same  water  inoculated  also  on  the  12th  of  December.  Examined: 

February  6   +    February  22  (73  days)   — 

February  14   -|-    February  26   — 

From  the  12th  of  December  to  the  14th  of  February,  equals  sixty-four  days. 

Ninth  experiment :  The  same  water  inoculated  on  the  12th  of  December.  Examined  Feb- 
ruary 28  (78  days);  result  negative. 

Tenth  experiment :  Water  from  the  old  port  of  Marseilles,  inoculated  16th  of  October. 
Examined : 


October  23. . . 
October  26. . . 
October  28. . . 
October  31... 
November  1  . 
November  6. . 
November  17. 
November  18 . 
November  22 . 


-f- 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


December  4   -f- 

December  7   -|- 

December  10   -j- 

December  15   -f- 

December  20   -i- 

December  23   -f 

December  25   -J- 

JanuaryS   -f- 

JanuaryB   — 

January  22   — 

January  25  — 


November  26   -f- 

November29   -|- 

Fromthe  16th  of  October  to  the  6tli  of  January  equals  eighty-one  days. 

Eleventh  experiment :  Same  water  inoculated  December  6.    Examined  : 

January  21  (46  days)   -j- 

February  26  (82  days)   — 

Twelfth  experiment:  Same  water  inoculated  December  5,  1884;  the  flask  was  opened  for 
the  first  time  February,  1885;  result  . 

Thirteenth  experiment:  Bilge-water  from  an  iron  steam-ship  coming  from  Japan  without 
having  emptied  its  bilge  en  route;  inoculated  December  12,  1884.  Examined: 


December  16   +  January  2  

December  20   +  January  7  

December  25   —  January  13  

December  9   -J- 

From  the  12th  of  December  to  the  13th  of  January  equals  32  days, 
this  experiment. 

S.  Mis,  92  36 


+ 


We  did  not  continue 
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Fourteenth  experiment:  Bilge-water  of  a  wooden  ship  coming  from  the  colonies,  inocu- 
lated. December  19.  Examined: 

December  25   — 

January  3   — 

Thus  in  still  water  the  comma  bacillus  was  able  to  live  80  days;  in  the  canal  water,  38 
days;  in  the  sea-water,  64  days;  in  water  of  the  old  port,  81  days;  in  bilge-water,  32  days. 

In  these  experiments  the  cultures  ordinarily  at  first  only  consist  of  colonies  of  the  comma 
bacillus;  but  when  the  flasks  had  been  opened  several  times  they  became  very  impure;  thus 
for  water  of  the  old  port  (tenth  experiment)  the  cultures  were  impure  from  the  2Gth  of  October. 
Many  times  when  we  saw  that  the  gelatine  was  threatened  with  liquidity  by  other  bacteria 
before  the  colonies  of  the  comma  bacilli  were  quite  characteristic  we  made  a  new  inoculation 
with  one  or  more  of  the  colonies,  which  were  probably  cholera  bacilli;  the  colonies  thus 
examined  were  always  controlled  by  microscopic  examination. 

With  respect  to  the  water  of  our  ports. — These  experiments  were  very  far  removed  from 
natural  conditions;  the  association  with  other  micro-organisms,  which  plays  so  great  a  role  in 
the  destruction  of  the  comma  bacilli,  was  almost  always  suppressed  in  the  first  phases,  and 
sometimes  even  during  the  entire  experiment  when  the  few  repeated  examinations  were  made 
only  after  a  long  lapse  of  time;  second,  the  comma  bacillus  is  adapted  to  countries  where  the 
temperature  never  descends  below  13°  C. ;  the  conditions  may  be  favorable  in  the  water  of  our 
ports  during  the  heat  of  summer,  but  when  the  temperature  falls  the  usual  inhabitants  of 
this  water,  acclimated  to  this  change,  Avill  resume  their  predominance  and  will  cause  the 
microbe  of  cholera  to  disappear;  third,  in  our  flasks  contamination  only  resulting  from  exposure 
to  the  air,  it  is  therefore  probable  that  the  associated  bacilli  were  not  the  same,  and  certainly 
not  as  varied  as  in  the  water  of  our  port;  fourth,  the  temperature,  however,  having  been 
generally  low,  the  vitality  active,  especially  the  multiplication  of  the  bacteria  must  have  been 
very  much  retarded;  flfth,  the  temperature  was  pretty  variable,  the  condition  very  different 
from  that  existing  in  large  quantities  of  water;  sixth;  a  circumstance,  evidently  unfavorable, 
was  nutritive  substances  very  diluted  and  a  long  time  heated  to  100°  C. ,  making  them  less 
assimilable  and  smaller  in  quantity. 

It  would  therefore  be  difficult  to  deduce  any  rigorous  laws  from  the  preceding  experiments 
as  to  the  mode  of  life  of  the  comma  bacilli  in  the  water  of  our  ports,  but  what  may  be  deduced 
from  them  very  certainly  is  that  the  cholera  contagium  preserves  its  vitality  a  long  time 
in  water,  especially  in  salt-water,  and  that  the  greatest  precautions  should  be  taken  with  respect 
to  the  first  cases  of  an  epidemic. 

With  respect  to  bilge-ivater  of  shi^js. — In  one  case  (13)  comma  bacilli  survived  for  32  days 
at  least,  in  the  bilge-water  of  a  merchant  steamer  (iron)  ;  it  appeared  that  the  bilge  was  not 
emptied  a  single  time  during  the  voyage  of  more  than  40  days  ;  this  water  contained  34. 30 
grams  of  the  chloride  of  sodium  per  liter,  no  iron  ;  it  was  of  amber  color,  of  a  stale  odor, 
quite  disagreeable  but  not  at  all  putrid  and  not  at  all  moldy. 

In  experiment  14,  bilge  water  from  a  wooden  ship  was  the  subject  of  experiment.  This 
water  is  a  mixture  of  that  from  the  bilge  and  machinery  ;  it  had  been  emptied  and  replaced 
with  clean  water  before  the  arrival  in  port ;  but  at  sea  a  certain  quantity  of  this  water  always 
remains  in  the  hold. 

During  the  sterilization  it  had  formed  an  ochre-color  deposit,  it  had  slightly  acid  reaction 
or  still  contained  iron  in  two  forms  of  oxidation  ;  this  water  had  been  sent  us  by  the  professors 
of  the  school  of  Toulon,  who  very  kindly  also  gave  us  information  concerning  the  chances  of 
the  contamination  of  this  water  with  the  bilge.  According  to  these  gentlemen,  this  certainly 
could  not  take  place  in  ordinary  cases,  but  it  ought  not  to  be  considered  impossible. 

In  merchant  ships  the  bilge  is  accessible  through  a  trap,  very  easy  to  remove,  and  the 
experiment  (13)  shows  that  the  cholera  contagium  could  be  easily  preserved  alive  in  this 
medium  during  a  voyage  from  India  to  Europe  ;  it  could  subsequently  be  spread  by  means  of 
the  workpaen  occupied  in  the  bilge  during  the  unloading,  or  by  means  of  the  port  water  itself. 
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If  the  "bilge-water  should  be  emptied  into  it,  as  is  generally  done,  the  comma  bacilli,  if  they 
find  nutrient  material,  may  multiply,  even  at  once  or  after  a  shorter  or  longer  time,  if  impor- 
tation takes  place  at  a  time  of  year  when  the  water  is  cold. 

When  there  has  not  been  a  case  of  cholera  during  the  voyage,  an  importation  by  this 
means  would  appear  to  us  much  less  probable  than  by  the  personal  effects  of  sailors  who  had 
died  from  cholera  at  Siagon. 

Propagation  of  cholera  by  fresh  water  is  not  at  all  questioned ;  stagnant  or  still  water 
and  that  of  gentle  eddies  will  present  more  danger  than  rivers  or  streams  in  which  the  infec- 
tion is  very  diluted  and  rapidly  carried  away. 

C— VITALITY  IN  ARTIFICIAL  MEDIA.* 

We  have  investigated  the  vitality  of  the  comma  bacillus  under  divers  conditions  of  ex- 
ternal media  in  order  to  determine  the  most  unfavorable,  that  is  to  say,  the  most  certain  to 
insure  disinfection. 

Here,  as  with  the  succeeding  experiments,  we  have  proceeded  by  inoculating  nutrient 
gelatine  and  considered  the  disinfection  as  accomplished  when  the  inoculation  no  longer  pro- 
duced colonies  ;  we  have  proven  that  it  is  impossible  to  regard  immobility  of  the  bacilli  as  a 
characteristic  indication  of  disinfection  not  only  because  of  errors  which  might  be  occasioned 
by  the  Brownian  movement,  but  also  because  of  comma  bacilli,  Avhich  have  apparently  lost 
their  motility,  but  by  that  have  not  necessarily  become  incapable  of  rej^roduction  in  a  nutri- 
tive medium. 

(a)  Chemical  agents. — The  culture  media  are  always  alkaline,  and  as  a  consequence  par- 
tially neutralize  the  acids,  and  for  the  same  reason  and  by  their  nature  besides  (complex 
nitrogenous  principles)  they  precipitate  the  metallic  basis  and  form  witli  them  salts  of  a 
double  combination,  inactive  or  more  or  less  active  than  salts  themselves  ;  in  order  to  avoid  as 
much  as  possible  these  reactions,  it  may  cause  error  concerning  the  relative  energy  of  the 
chemical  agent  employed.  We  have  always  operated  by  adding  10  to  20  cubic  centimeters  of  the 
fluid  disinfectant,  a  few  drops  only  (-45)  of  a  culture  (bouillon  or  gelatine)  very  rich  in  comma 
bacilli,  that  would  allow  the  actions  to  take  place  during  fixed  times,  ordinarily  very  short  ;  at 
the  end  of  5, 10, 15  minutes,  etc.,  cull  a  few  drops  of  the  mixture  where  inoculated  into  the  gela- 
tine previously  liquefied  and  cooled  ;  the  latter  would  be  immediately  poured  upon  a  glass 
sterilized  j^late  or  into  a  small  sterilized  dish.  The  glass  plates  were  placed  in  a  moist  tem- 
perature, and  the  dishes,  with  their  covers,  were  at  once  placed  in  the  incubator  and  observed 
every  day,  usually  for  six  days  at  least. 


ON  THE  ETIOLOGY  OF  ASIATIC  CHOLERA. 

A  PRELIMINARY  COMMUNICATION. 
By  A.  Ceci  and  E.  KLEBS.f 

At  the  end  of  a  long  communication  these  authors  present  the  following  conclusions  : 

I.  In  examining  the  dejections  of  cholera  patients  or  the  intestinal  contents  of  the  cadavers 
of  persons  rapidly  killed  by  the  disease,  the  comma  bacilli  are  always  found;  sometimes  they  are 
found  in  small  numbers  and  are  absent  in  some  stools.  True  Asiatic  cholera  may,  however, 
be  present  even  in  the  latter  case.  We  are  unable  to  say  whether  the  bacilli  in  question  might 
be  found  in  these  cases  by  successive  ci;ltures.  When  there  are  very  few  of  them  and  at  the 
same  time  many  other  schizomycetes,  it  is  not  probable  that  pure  cultures  are  obtainable  even 
by  following  scrupulously  the  method  of  Koch. 

II.  When  the  commas  are  found  in  the  dejecta,  they  are  always  mixed  with  the  short 
spirilli,  which  result  from  the  union  of  two  or  three  bacilli. 


*  See  the  authors'  note  in  the  Revue  scientifique,  24th  November,  1884, 
f  Archives  itahennes  de  biologie,  Tome  VI,  Fasc.  1,  1885, 
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III.  In  keeping  the  dejecta  containing  the  comma  bacilli  for  some  time  at  the  ordinary 
temperature  the  following  will  be  observed  : 

(a)  On  the  second  day  the  spirilli  increase  considerably  in  numbers  and  length; 

(6)  On  the  third  and  fourth  day  one  obtains  almost  a  pure  culture  of  spirilli,  some  of 
which  are  of  extraordinary  length,  having  10,  20,  and  30  curves; 

(c)  On  the  following  days  the  spirilli  rapidly  decrease  in  numbers,  and  are  gradually 
replaced  by  spherical,  oval,  or  straight  bacteria  of  jjutref action. — (Ceci.) 

IV.  The  commas  can  obviously  arise  by  division  of  the  spirilli;  in  dejecta  which  are  kept 
one  distinctly  sees  spirilli  in  process  of  division.  Some  are  seen  divided  into  five  or  six  bacilli  at 
one  end,  whilst  the  continuity  of  the  other  end  is  uninterrupted.  Up  to  the  present  spores 
have  not  been  found  in  the  spirilli. — (Ceci.) 

V.  During  the  formation  of  the  spirilli  the  fsecal  matter  remains  alkaline  or  neutral,  and 
this  reaction  is  maintained  even  till  advanced  putrefaction,  when  the  spirilli  and  comma  bacilli 
disappear. — (Ceci. ) 

VI.  The  mycotic  invasion  of  cholera  is  strictly  limited  to  the  intestine  ;  the  blood,  the 
liver,  the  spleen,  the  kidneys  contain  neither  comma  bacilli  nor  microbes  of  any  kind. 

VII.  The  comma  bacilli  are  likewise  absent  from  the  expired  air  of  patients  in  the  algid 
period.— (Ceci.) 

VIII.  During  this  period  there  exists  no  morphological  alteration  of  the  blood,  save  an 
increase  of  white  corpuscles  and  a  darker  color  of  the  red  globules,  due  to  the  cyanosis. 

IX.  On  subjecting  completely  decomposed  dejecta  in  which  one  can  no  longer  find  any 
comma  bacilli  to  successive  cultures,  one  still  obtains  even  jjure  cultures  of  these  microbes. — 
(Ceci.) 

X.  In  the  foudroymit  cases,  the  symptoms,  the  death,  and  the  lesions  of  the  organs  cannot 
be  explained  by  the  very  slight  lesions  of  the  intestine.  In  very  early  autopsies,  in  which  the 
epithelium  is  atill  in  situ,  there  are  no  comma  bacilli  at  all  in  the  glands  of  Lieberkiihn, 
although  the  mucous  membrane  may  be  densely  infiltrated  with  lymphatic  cells. — (Klebs.) 

These  results  are  obtained  as  well  by  microscopic  examination  as  by  the  culture  method. 

XI.  The  most  marked  anatomical  lesions  are  met  with  in  the  kidneys  ;  on  simple  inspec- 
tion they  present  only  an  abnormally  pale  color  of  the  cortical  substance.  But  by  examining 
sections  stained  with  gentian- violet  the  following  remarkable  lesions  are  to  be  noted  :  the  tor- 
tuous tubes  are  not  stained,  or  they  readily  give  up  their  color  to  alcohol  so  easily  that  by  the 
ordinary  treatment  thej^  remain  uncolored.  The  nuclei  have  entirely  disappeared,  or  at  least 
they  contain  only  traces  of  the  material  which  stains,  The  cellular  substance  is  greatly  swol- 
len, slightly  cloudy,  and  at  the  acme  of  the  morbid  process  it  completely  fills  the  lumen  of  the 
tubules.  It  is  a  coagulation  necrosis  of  which  one  can  follow  the  progress  in  one  and  the 
same  tubule.  The  necrosis  attacks  the  epithelia.  which,  according  to  the  researches  of  Heiden- 
hain,  excrete  the  specific  components  of  the  epithelia  of  the  tortuous  tubules  and  those  of  the 
widest  part  of  the  ascending  branch  of  Henle's  loop. — (Klebs.) 

It  is  probable  that  in  Asiatic  cholera  there  is  produced  a  toxic  substance  which  attacks 
the  cell-protoplasm;  that  this  substance,  perhaps  formed  in  the  intestine  through  the  agency 
of  the  spirilli,  is  absorbed;  that  when  it  comes'  in  contact  with  the  tissues  diluted  it  produces 
an  atrophic  condition  (in  the  sj)leen,  liver,  cutaneous  tissues,  etc.);  whilst  concentrated  it  leads 
directly  to  necrosis,  as  in  the  kidneys. 

A  series  of  grave  nervous  symptoms  is  due  without  doubt  to  uraemia,  as  clinicians  have 
frequently  affirmed. 

The  arterial  thrombi,  which  go  sometimes  to  the  extent  of  necrosis,  may  be  produced  by 
a  similar  alteration  of  the  walls  of  the  vessel,  as  well  as  the  spots  of  the  conjunctiva,  of  the 
pericardium,  of  the  epidermis,  etc.,  lesions  which  one  had  been  in  the  habit  of  attributing  to 
the  loss  of  heat  by  the  intestinal  dejecta,  but  which  we  should  at  present  regard  as  the  conse- 
quence of  a  diminution  of  the  vital  activity  of  the  cells.  This  view  is  quite  confirmed  by  the 
observations  made  in  cholera  sicca,  a  form  which  predominated  at  Genoa. 

Our  later  researches  will  aim  to  demonstrate  the  existence  of  the  toxic  substance,  which 
produces  the  lesions  pointed  out. 
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XII.  One  of  us  (Ceci)  can  affirm  that  the  comma  Dacilli  ana  spirilli  of  Asiatic  cholera, 
as  regards  their  morphological  characters,  are  quite  identical  with  the  comma  bacilli  and 
spirilli  obtained  by  cultures  of  the  stools  of  cholera  nostras  patients  by  Finkler  and  Prior;  the 
other  (Klebs)  has  seen  the  same  forms  of  spirilli  in  the  diarrhoeal  discharges  of  a  pneumonia 
patient.* 


ON  THE  CHOLERA  IN  GENOA,  1884. 
By  Klebs. -f 

Klebs  gave  a  very  instructive  account  of  the  mode  of  origin  of  the  epidemic  of  1884  in 
Genoa,  of  which  the  following  is  an  abstract: 

Official  reports  of  the  outbreak  of  cholera  in  Genoa,  concerning  the  location  of  the  first 
300  cases  of  cholera  with  reference  to  the  supply  of  drinking  water,  make  a  very  significant 
showing,  as  graphically  indicated  in  tabular  form  in  orderly  groups  of  50  each. 

Analysis  of  distribution  of  first  300  attacks  ivitli  reference  to  water  supply. 


Groups  of  fifty  cases  occurring  in  succession. 


From  30  August  to  the  35 
From  25  of  September  to 
From  26  of  September  to 
From  27  of  September  to 
From  28  of  September  to 
From  29  of  September  to 

Total  attacks  


of  September  

the  20  of  September . 
the  27 of  September, 
the  28 of  September, 
the  29  of  September, 
the  30  of  September . 


The  dwellings  of  the  sick  were  supplied  with  water  from 
the  aquaducts  of  the: 


N^Iay.  Gal--- 


256 


Aqua 
civico. 


Rain 
cisterns. 


Unknown. 


Total. 


Thus  it  is  seen  that  of  278  cases,  whose  use  of  water  could  be  established,  256  or  92  per 
cent,  were  consumers  of  the  Aqua  Nicolay  water. 

The  supply  of  the  Aqua  Nicolay  is  as  great  as  both  of  the  others  together.  Thus  the  prob- 
ability of  being  attacked  by  cholera  in  the  case  of  the  consumers  of  the  water  of  the  Aqua 
Nicolay  Company,  was  thirteen  to  eighteen  times  greater  than  was  the  probability  of  an  attack 
among  those  who  used  any  other  water. 

So  striking  were  these  positive  facts  concerning  the  general  distribution  of  the  disease 
that  the  supply  of  the  Aqua  Nicolay  water  to  the  "Albergo  di  Poveri"  (almshouse,  with  1,200 
inhabitants,)  and  to  the  "Manicomio"  (insane  asylum)  was  inteirupted  on  the  20th  of  Sep- 
tember. In  the  former,  no  case  of  cholera  appeared;  in  the  latter,  there  was  no  epidemic, 
although  a  couple  of  cases  were  smuggled  in.  Both  of  these  public  institutions  lay  in  the 
lower  and  densely  populated  part  of  the  city,  not  far  from  the  river  Bisagno  in  a  region  where 
numerous  cases  were  observed  and  which  by  no  means  could  be  called  the  healthiest. 

Finally,  in  certain  streets,  one  side  thereof  supplied  only  with  the  Aqua  Nicolay  water,  the 
sick  were  found  to  be  limited  to  the  dwellings  of  that  side. 

The  aqueduct  of  the  Aqua  Nicolay  Company  brought  the  water  of  the  river  Scrivia,  an 
affluent  of  the  Po,  from  Busalla,  a  neighboring  mountain  village  on  the  route  of  the  Alex- 
andria-Genoa railway,  into  the  city  of  Genoa. 

The  water  of  this  mountain  brook  rushes,  during  most  of  its  higher  course,  over  small 
rocks,  which  fill  the  bed  of  the  stream,  and  upon  which  all  th*^  inhabitants  spread  their  wash 
out  to  dry  and  bleach,  as  any  one  who  has  traveled  this  route  oy  day  knows. 

Now  cholera  appeared  in  Busalla  eight  to  nine  days  before  the  outbreak  of  the  great  epi- 
demic in  Genoa,  and  it  is  probable  that,  through  the  washing  of  clothing  in  the  Scrivia,  and 
spreading  them  out  to  dry  on  the  rocky  bed  of  the  brook,  cholera  germs  may  have  reached  the 
water  of  the  Nicolay  aqueduct. 

*Genoa,  October  25, 1884. 

t  Correzpondenzblatt  f .  scliweizer  Aerzte,  1884. 
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Klebs,  wlio  with  A  Ceci  of  Genoa,  conducted  a  "bacteriological  investigation  of  the  cholera 
in  that  city  during  1884,  as  has  been  already  noted,  after  having  related  the  foregoing  account 
of  the  invasion,  which  the  reader  would  do  well  to  compare  with  the  history  of  cholera  in 
Genoa  during  1884,  given  by  Maragliano  in  the  section  of  this  report  devoted  to  the  epidemic 
in  Italy,  thus  expressed  his  view  of  the  requirements  for  the  diagnosis  of  cholera  asiatica: 

(1)  Always,  the  symptoms  of  the  disease  and  its  presence  in  the  country. 

(2)  Further,  the  demonstration  of  the  comma  spirilla  in  the  evacuations  is  of  great  signif- 
icance, if  they  are  found  in  large  numbers  and  if,  under  sufficiently  strong  magnification, 
they  correspond  to  the  usual  forms  of  this  microbe  as  well  as  present  characteristic  cultures. 

(3)  Failing  in  the  last,  which  may  indeed  happen  by  reason  of  very  small  numbers  of  the 
spirilla,  the  case  remains  doubtful;  the  same  is  true  if  the  spirilla  and  commas  observed  exhibit 
certain  slight  deviations  from  the  normal  forms. . 

(4)  It  need  scarcely  be  remarked  that,  in  order  to  avoid  danger,  the  cases  pronounced 
doubtful. because  of  the  uncertain  results  of  the  examination  must  be  isolated  and  kept  under 
observation  until  the  doubt  is  removed. 

This  author  also  advanced  the  following  opinions,  which  are  well  worth  the  reader's  com- 
parison, with  considerations  and  observations  by  several  investigators  set  forth  in  another  part 
of  this  report,  concerning  the  production  of  a  poisonous  alkaloid  during  the  development  of 
the  comma  bacilli  of  Koch  in  certain  of  their  culture  media,  and  concerning  the  poisonous 
qualities  of  the  intestinal  contents  of  cholera  patients. 

Klebs  says:  "  It  (the  cholera)  is  in  striking  contrast  to  the  other  acute  infectious  diseases, 
that  in  this  disease  the  spleen  especially  appears  notably  small,  flabby,  and  anaemic.  On  the 
contrary,  we  are  accustomed  to  regard  the  swelling  of  the  spleen  as  a  mark  of  differentiation 
between  intoxication  (poisoning)  and  the  infectious  processes,  as,  for  example,  in  the  differ- 
ential diagnosis  between  acute  yellow  atrophy  of  the  liver  and  phosphorous  poisoning." 


ETHIOLOGY  OF  ASIATIC  CHOLERA. 
By  Dr.  ANTONIO  Ceci,  of  Genoa* 

Arrived  at  Genoa  at  the  commencement  of  the  recent  epidemic  of  cholera,  I  was  commis- 
sioned by  Baron  Podesta,  mayor  of  that  city,  to  make  a  microscopic  analysis  of  divers  speci- 
mens of  water,  collected  under  the  authority  of  the  municipality,  in  the  houses  where  the  first 
cases  of  cholera  appeared.  Although  I  had  been  occupied  for  several  years  with  bacterological 
studies,  I  had  had  no  personal  experience  with  cholera ;  in  order  to  facilitate  the  accomplish- 
ment of  my  researches  the  municipal  council  placed  at  my  disposition  the  cadavers  at  the  St. 
Andr^  and  La  Force  Hospitals. 

I  performed  23  autopsies  at  the  St.  Andrd  Hospital,  and  conducted  four  in  the  Laz- 
zaretto  La  Force.  Several  physicians  assisted  me  at  the  laboratory  of  St.  Andrd;  Dr.  Aug. 
Bonhomme,  my  pupils  Lucatello  and  Simonetta,  assisted  me  during  the  whole  time  of  my 
researches,  which  lasted  three  months ;  during  the  last  month  another  student,  M.  Risso, 
joined  them. 

My  master.  Professor  Klebs,  of  Zurich,  was  at  work  with  me  for  a  week  in  my  laboratory ; 
finally  Professor  Finckler  and  Dr.  Prior,  of  the  University  of  Bonn,  came  for  a  fortnight  to 
study  a  question  which  especially  interested  them. 

My  studies  upon  cholera  may  be  divided  into  three  parts :  (1)  Anatomo-pathological 
observations ;  (2)  researches  concerning  etiology ;  (8)  microscopic  analysis  of  the  various 
specimens  of  water  furnished  by  the  authorities  of  Genoa,  especially  with  regard  to  lower 
organisms. 

The  second  point  had  already  formed  the  subject  of  a  previous  communication,  published 
October  25,  in  conjunction  with  Professor  Klebs.  My  engagements  as  practitioner  and  pro- 
fessor have  up  to  the  present  time  prevented  me  from  bringing  together  in  a  memoir  a  full 
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account  of  our  researches  ;  fearing  that  this  postponement  might  be  prolonged,  I  have  thought 
it  advisable  to  joresent  here,  en  resume,  the  additional  results  which  I  have  obtained.  I  must 
offer  the  observation  that  during  the  first  ten  days  of  my  investigations  I  had  at  my  disposition 
a  Hartknack  microscope  only,  the  strength  of  the  objective  of  which  was  No.  VIII ;  this  took 
away  a  certain  force  from  the  negative  results  which  I  have  recorded  respecting  the  presence 
of  the  comma  bacillus  in  the  intestinal  contents  in  the  first  observed  cases  of  cholera.  Later 
I  made  use  of  an  excellent  Zeiss,  with  homogeneous  emersion  one-twelfth  and  one-eighteenth, 
and  from  that  moment  the  microscopic  examinations  always  furnished  positive  results. 

At  the  beginning  I  occupied  myself  especially  with  the  autopsies  of  cholera  patients,  with 
the  microscopic  examinations  of  the  stools  and  intestinal  contents,  and  with  experiments  i;pon 
animals;  later  with  cultures,  and  finally  with  analyses  of  the  water. 

The  results  which  I  publish  in  this  note  were  obtained  before  the  middle  of  December, 
1884;  I  related  them  in  part  before  a  meeting  of  the  medical  profession  held  in  the  Pam- 
matone  Hospital,  December,  12,  1881,  and  I  there  demonstrated  my  microscopic  preparations. 

OBSERVATIONS. 

(1)  Food  and  drink  contaminated  by  fresh  and  putrified  choleraic  matter  (vomit,  intestinal 
contents)  did  not  produce  any  effect  in  the  animals  to  which  they  were  fed  (dogs,  rabbits, 
chickens,  guinea-pigs,  monkeys,  and  rats). 

It  was  altogether  otherwise  with  man,  for  I  have  witnessed  a  sad  experiment  in  St.  Andr*3 
Hospital  iipon  my  excellent  servant,  Pasquila  Baldissarelli;  notwithstanding  my  advice  he 
had  a  habit  of  keeping  his  breakfast  upon  an  etagere  where  we  placed  our  material  for  study, 
such  as  dejecta,  vomif,  intestinal  contents,  etc.  The  shelves  of  this  etagere  were  infected  by 
the  material  which  was  placed  upon  it.  It  was  probable  that  Pasquilla  thus  each  day  took 
into  his  stomach  a  certain  quantity  of  infectious  material  which,  for  a  while,  remained  in- 
offensive, thanks  to  the  perfection  of  the  functions  of  his  stomach.  It  was  after  a  rej^ast  of 
abnormal  amount  that  the  infection  occurred;  cholera  manifested  itself  in  the  evening  by  a 
profuse  diarrhoea,  and  the  next  day  Pasquilla  reached  the  laboratory  already  cold  and  voiceless; 
he  died  the  fourth  day. 

It  should  be  remarked  that  at  this  time  the  epidemic  had  ceased  at  Genoa  several  days 
previously. 

(2)  Direct  injection  into  the  small  intestine  of  fresh  or  old  choleraic  dejecta,  and  of  recent 
or  decomposed  intestinal  contents  obtained  from  cholera  corpses  did  not  give  j)Ositive  results 
in  rabbits,  dogs,  guinea-pigs,  monkeys,  and  chickens. 

(3)  But  if  this  injection  was  preceded  by  ligation  of  the  billiary  duct  (experiment  o : 
Nicati),  death  was  obtained  in  two  or  three  days  (some  rabbits).  The  intestine  of  the  animals 
thus  treated  at  the  autopsy  appeared  distended  with  a  grayish  liquid  similar  to  rice-water, 
containing  a  large  number  of  comma  bacilli. 

I  obtained  positive  results  in  a  chicken  by  the  simple  injection  of  f fecal  matter  into  the 
small  intestine. 

(4)  When  the  injecta,  or  material  collected  from  the  intestines,  had  undergone  advanced 
putrefaction,  direct  injection  into  the  intestines  frequently  did  not  give  in  rabbits  anything 
but  negative  results,  even  when  ligation  of  the  hepatic  duct  preceded  the  operation, 

(5)  I  obtained  cultures  of  the  comma  bacillus  and  of  the  cholera  spirilli  perfectly  pure 
by  folloAving  the  method  of  Koch  for  plate  cultures,  but,  on  the  contrary,  it  was  difiicult  for  me 
to  separate  the  choleraic  bacilli  from  other  bacteria  by  following  solely  the  method  of  siicces- 
sive  cultiires,  even  when  making  new  cultures  every  twelve  hours. 

I  found  it  useful  in  all  the  cases  to  maintain  the  temj^erature  of  the  inciibator  between  20" 
and  30°  C. 

(6)  In  pure  cultures  of  the  comma  bacillus  made  in  nutrient  gelatine  the  latter  became 
liquid  without  the  production  of  any  putrefaction;  if  agar-agar  is  used  and  care  is  taken  to 
disseminate  the  germs  uniformly  throughout  the  whole  extent  of  the  nutrient  mass,  colonies 
form  which  are  round,  miliary,  similar  to  round  skull-caps,  colorless  or  of  a  very  light  grayish- 
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"vvliite,  having  no  fluorescence;  their  appearance  is  so  characteristic  as  to  permit  them  to  be 
distinguished  by  the  naked  eye  from  the  colonies  of  all  other  bacteria  which  I  have  thus 
far  studied.  Later  the  colonies  fuse  together,  forming  a  mass  transparent  or  slightly 
opalescent,  with  a  raised  surface  in  the  middle  of  the  culture.  Such  is  the  most  typical  form 
of  the  cultures  of  comma  bacilli.  Upon  agar-agar,  when  the  cholera  bacilli  develop  in  a  state 
of  purity,  one  does  not  observe,  even  after  a  considerable  time,  any  putrefaction.  The  colonies 
are  characteristic  enough  to  render  them  easily  recognizable,  even  in  a  very  impure  culture. 
Certain  cultures  exhale  a  very  aromatic  odor,  recalling  that  of  acacia  blossoms. 

(7)  If  one  studies  agar-agar  cultures  under  certain  conditions  for  a  certain  length  of  time, 
varying  from  20  days  to  2  months,  one  sees  the  transparent  or  very  slightly  grayish  salient 
patches  which  the  colonies  of  cholera  bacilli  form  to  disappear  little  by  little;  the  middle  of 
the  culture  becomes  transparent  to  such  a  degree  that  if  it  be  examined  by  transmitted  light 
no  longer  can  any  trace  of  the  growth  be  distinguished,  whilst,  on  the  other  hand,  by  reflected 
light,  the  surface  appears  slightly  velvety. 

(8)  The  cholera  bacilli  develop  without  any  appreciable  modification  in  culture  media, 
siich  as  bouillon  and  nutritive  agar,  even  when  they  have  already  undergone  putrefaction 
through  the  development  of  different  bacteria,  provided,  however,  that  the  media  be  fully 
sterilized  by  a  prolonged  boiling  (six  hours)  before  use.  It  is  evident  from  this  that  the  fixed 
principles  developed  under  the  influence  of  putrefaction  are  not  opposed  to  the  growth  and 
development  of  cholera  bacilli. 

(9)  The  injection  into  the  small  intestine  of  rabbits  or  guinea-pigs  of  a  pure  culture  from 
two  to  four  days  old  (twenty-second  generation  or  more)  without  ligature  of  the  hepatic  duct,  has 
produced  in  two  or  three  days  the  death  of  most  of  the  animals  subjected  to  the  experiment;  on 
the  other  hand,  it  was  without  resiilt  in  the  dog.  In  the  sick  animals,  one  observed  a  certain 
time  after  the  operation  a  decided  aversion  for  food,  then  lividity  of  the  ears  and  of  the  mucous 
membranes,  considerable  coldness,  lowering  of  the  rectal  temperature  of  rabbits  to  38°,  37°, 
and  36°  C,  and  diarrhoea. 

At  the  autopsy  the  lungs  were  found  normal;  the  heart  and  large  vessels  full  of  dark  fluid 
blood ;  the  spleen  firm,  with  a  roughened  capsule ;  the  small  intestines  distended  with  a  gray- 
ish liquid,  similar  to  rice-water,  entirely  void  of  billiary  pigment ;  the  mucous  membrane  of  the 
small  intestine  pale,  the  solitary  follicles  very  visible  in  places  ;  the  Peyer's  patches  normal. 
The  large  intestine  contained  only  a  little  semi-fluid  material,  or  none  at  all.  The  gall-bladder 
was  distended  with  bile.  The  kidneys  were  more  or  less  congested.  All  of  these  lesions  corre- 
spond to  what  one  finds  in  cholera  of  a  rapid  march. 

In  a  guinea-pig  dead  the  sixteenth  day  after  the  operation  there  existed  a  considerable 
hypersemia  of  the  whole  small  intestine,  with  a  softening  of  the  raucous  membrane,  these  lesions 
becoming  very  intense  in  the  ileum,  the  intestinal  contents  were  sanguinolent,  the  lungs  and 
kidneys  full  of  blood  (lesions  of  prolonged  cholera  or  secondary  lesions). 

(10)  The  rice-water  intestinal  contents  of  the  animals  (those  dead  from  cholera)  consisted 
almost  always  of  the  cells  or  cellular  flakes  of  the  intestinal  epithelium  suspended  in  a  serous 
fluid.  The  comma  bacilli  were  found  in  this  in  great  abundance,  without  the  number  of  these 
parasites  appearing  to  be  proportional  to  the  pathological  process.  By  preserving  this  material 
at  the  external  temperature  (12°  to  16°  C.)  a  large  number  of  very  long  spirilli  which  disappeared 
on  the  fourth  day  were  found  in  it  at  the  end  of  the  second  or  third  day. 

(11)  No  kind  of  parasites  were  found  in  the  blood  or  in  the  substance  of  the  liver  or  spleen 
of  the  animals  which  died  after  the  injection  of  cultures  of  the  cholera  microbes  into  the  small 
intestines  if  the  autopsy  had  been  made  immediately  after  death;  the  culture  media  inoculated 
with  these  products  (blood  or  organs)  remained  constantly  sterile. 

(12)  In  cultivating  the  intestinal  contents  of  animals  dead  after  injection  of  pure  cultures 
of  the  cholera  microbes  one  obtains  comma  bacilli  in  great  abundance. 

(13)  Injecting  the  characteristic  intestinal  contents  obtained  from  rabbits  dead  of  experi- 
mental cholera  directly  into  the  intestine,  I  obtained  the  same  symptoms  of  cholera  and  death. 

(14)  By  cultivating  the  intestinal  contents  of  rabbits  dead  of  cholera  until  the  comma 
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bacillus  is  isolated  and  then  injecting  the  pure  cultures  of  this  microhe  into  the  intestines  of 
rabbits  or  of  Guinea  pigs  I  again  obtained  the  clinical  symptoms  and  characteristic  anatomical 
lesions  of  cholera. 

(15)  In  pure  cultures  of  the  cholera  bacilli  one  sometimes  under  conditions  not  yet  well 
determined  observes  swollen  comma  bacilli  which  present  in  their  center  a  spherical  element 
highly  refractive,  which,  contrary  to  the  rest  of  the  bacilli,  does  not  stain  by  aniline.  This 
is  the  cholera  spore.  Among  the  conditions  which  favor  the  appearance  of  these  spores,  age 
of  the  cultures,  comparative  dryness  of  the  medium  and  lowering  of  the  temperature  may  be 
mentioned. 

In  pure  cultures  upon  nutrient  agar,  having  undergone  the  modifications  indicated  in 
paragraph  7,  microscopic  examination  shows  in  places  only  some  debris  of  the  comma  bacilli 
or  of  the  sprilli,  which  in  certain  cultures  are  not  even  found  any  longer;  btxt,  on  the  contrary, 
one  always  finds  in  them  small  spherical  elements  (cocci  and  diplo-cocci),  and  even  chaplets 
of  round  cocci  disposed  in  a  spiral  line.  These  organisms  color  very  well  by  methyl  violet 
and  by  Weigert's  fluid.  They  are  the  cholera  spores  which  may  form  within  the  comma 
bacilli,  as  also  in  the  spirilli  of  cholera,  and  become  free  by  the  destruction  of  the  elements 
within  which  they  are  generated.  Thus  one  finds  large  masses  in  cultures  upon  agar  when 
these  cultures  become  transparent  and  appear  sterile. 

(16)  By  cultivating  these  cocci  and  diplo-cocci,  as  also  the  spiral  chaplets,  one  obtains 
perfectly  pure  cultures  of  the  cholera  bacilli. 

(17)  The  choleraic  spores,  mixed  with  sterilized  sand  and  exposed  to  a  temperature  of 
36°  C.  after  a  complete  desiccation  for  24  hours,  then  inoculated  into  fluid  cultures,  have 
remained  sterile  for  an  indefinite  time  (20  days). 

(18)  In  preparing  watery  extracts  of  the  viscera  (brain,  liver,  spleen,  kidneys)  removed 
soon  after  death  from  subjects  dead  of  cholera  of  rapid  course  and  injecting  them  into  rabbits 
and  dogs  under  the  skin  or  into  the  peritoneal  or  the  pleural  cavity  one  does  not  obtain  any 
result,  even  when  the  quantity  injected  is  large.  Neither  do  these  injections  produce  local 
inflammation. 

(19)  Intra  vinous  injections  of  the  same  material  have  not  given  positive  results. 

(20)  Intra  vinous  injection  even  in  large  quantity  of  the  first  urine  passed  by  choleraic 
patients  after  the  algid  period  does  not  produce  any  special  efi:ect  ujDon  rabbits. 

CONSIDERATIONS. 

Experimental  pathology  now  proves  that  the  cause  of  Asiatic  cholera  resides  in  the 
presence  of  choleraic  bacilli  or  sjDirilli.  The  results  obtained  at  first  by  Nicati  in  combining 
the  direct  injection  of  choleraic  dejecta  into  the  small  intestine  of  the  rabbit  with  ligation  of 
the  hepatic  duct  have  received  numerous  confirmations.  I  have  obtained  the  same  results  by 
repeating  these  experiments  upon  the  rabbit;  Koch  has  even  succeeded  after  simply  injecting 
into  the  small  intestine  of  the  guinea-pig  a  pure  culture  of  the  comma  bacillus  in  the  four- 
teenth generation.  Finally,  I  have  had  the  same  success  by  injecting  directly  into  the  intestine 
of  guinea-pigs  and  of  rabbits  pure  cultures  of  the  twenty-second  generation. 

As  my  colleagues  who  have  witnessed  my  experiments  can  verif 5^,  the  animals  thus  infected 
i:)resent  not  only  at  the  autopsy  the  anatojuo-pathological  lesions  of  Asiatic  cholera,  but  dur- 
ing life  also  the  most  characteristic  symptoms  of  this  affection — cyanosis  and  coldness.  The 
extreme  smallness  and  the  firmness  of  the  spleen,  moreover,  permit  the  exclusion  of  every 
idea  of  a  septic  infection,  and  the  absence  of  parasites  in  the  blood  and  in  the  fluids  of  the 
organs  of  the  animals  experimented  upon,  a  fact  demonstrated  by  the  negative  results  of 
attempts  at  culture  of  these  products,  confirms  this  notion. 

It  is  certain  that  death  has  not  been  produced  by  a  complication  connected  with  the  wound 
of  the  operation.  As  proof  of  the  very  minute  antiseptic  precautions  which  I  have  always 
employed  in  my  vivisections,  I  would  mention  the  absence  of  abnormal  symptoms  in  the 
numerous  animals  in  which  the  choleraic  infection  did  not  at  all  develop,  that  in  certain  of 


570 


CHOLEHA  IN  EUROPE  AND  INDIA. 


them  the  peritoneal  cavity  had  been  opened  as  many  as  three  times  at  variable  intervals  in 
order  to  permit  the  direct  injection  of  fsecal  matter  into  the  intestine,  and  finally  the  constant 
absence  of  peritonitis  and  of  peritonitic  adhesions  in  all  the  autopsies.  I  can  therefore  affirm 
that  the  exact  results  which  I  have  succeeded  in  obtaining  rest  upon  rigidly  scientific  experi- 
ments. 

I  should  add  to  this  that  in  preparing  pure  cultures  from  the  intestinal  canals  of  the 
animals  dead  after  these  experiments  and  injecting  them  into  the  small  intestine  of  other 
animals  I  obtain  exactly  the  same  results.  Finally,  the  anatomo-pathological  picture  of  the 
choleraic  infection  thus  produced  is  so  much  the  more  complete,  as  one  may  obtain  the  lesions 
of  cholera  of  a  rapid  progress,  and  those  of  protracted  cholera  with  various  secondary  altera- 
tions. 

I  believe  that,  with  the  exception  of  anthrax,  there  is  no  infectious  disease  the  parasitic 
nature  of  which  has  been  experimentally  demonstrated  with  as  much  exactness  as  that  of 
Asiatic  cholera. 

The  infection  of  cholera  is  exclusively  localized  in  the  intestine,  and  at  the  beginning 
particularly  in  the  small  intestine;  the  agent  of  this  infection,  the  cholera  bacilhis,  penetrates 
but  little  into  the  depths  of  the  tissue  of  the  animal  organism.  When  the  bacillus,  overcoming 
the  obstacles  in  the  way  of  its  arrival  in  the  intestine,  notably  the  action  of  the  gastric  juice 
and  of  the  bile,  finds  at  length  the  conditions  favorable,  it  produces  a  series  of  phenomena 
which,  as  I  am  profoundly  convinced,  should  be  considered  as  depending  upon  reflex  nervous 
action.- 

There  is  at  the  commencement  a  permanent  contraction  of  the  walls  of  the  hepatic  duct 
of  such  a  degree  that  the  bile,  not  being  able  to  empty  into  the  duodenum,  accumulates  in 
the  gall  bladder,  which  greatly  distends;  then  follows  a  more  or  less  considerable  transudation 
of  serum,  and  an  extremely  extensive  desquamation  of  the  epithelial  cells,  whence  the  diarrhoea 
and  vomiting.    The  appearance  of  the  vomit  and  the  dejecta  is  characteristic. 

Very  soon  the  nervous  disturbances  pass  beyond  the  abdomen;  one  then  observes  aphonia, 
spasmodic  contraction  of  the  arteries;  then  cyanosis,  cramps,  suppression  of  the  urine,  fall  of 
temperature.  Up  to  that  point,  the  pathological  process  has  remained  pure,  if  I  may  so  express 
myself,  and  most  frequently  it  is  sufficient  to  occasion  death.  If  the  patient  survive,  one  then 
sees  the  manifestation  of  the  efiiects  of  the  more  or  less  prolonged  suspension  of  the  life  of  the 
tissues,  of  considerable  losses  of  fluid  which  the  organism  has  experienced,  even  sometimes 
verging  upon  desiccation;  the  peripheral  arterial  circulation  remains  insufficient,  the  excre- 
mentitious  products  are  accumulated  within  the  organism  by  reason  of  the  temporary  cessation 
of  urinary  secretion,  etc.  Such  is  the  typhoid  form  in  which  very  diverse  disturbances  are  to 
be  considered. 

That  the  cholera  bacillus  acts  by  secreting  a  poison,  which,  absorbed  by  the  blood,  may 
produce  the  grave  phenomena  of  cholera  and  death,  as  Koeh  and  Klebs  have  been  disposed  to 
admit,  appears  to  me  not  very  probable.  In  my  opinion,  the  action  of  the  bacillus  is  purely 
local,  perhaps  even  mechanical,  and  troubles  which  it  produces  are  of  a  nervoxis  reflex  nature. 
In  fact,  at  the  very  commencement,  augmentation  of  the  gastro-intestinal  excitability  is 
observed:  vomiting,  diarrhoea,  spasmodic  contraction  of  the  hepatic  duct,  etc.  Then  enerva- 
tion becomes  weakened  and  extinguished,  so  to  speak,  in  the  intestine,  which  becomes  the 
seat  of  circulatory  disturbances:  intense  hypersemia,  stasis,  reaching  the  point  of  partial  or 
even  total  gangrene  of  the  mucous  membrane. 

It  is  to  be  noted  that  these  latter  lesions  are  evolved  without  betraying  themselves  by  any 
symptom. 

I  have  been  struck  with  the  close  analogy  which  the  clinical  picture  of  the  algid  period 
of  cholera  presents  to  the  ensemble  of  the  symptoms  which  are  observed  in  cases  of  death  from 
surgical  collapse  (shock)  following  a  strangulated  hernia  or  a  grave  operation  performed 
upon  one  of  the  abdominal  organs,  etc. 

I  meet  with  this  same  anxiety  of  countenance  in  cholera,  the  same  haggard  expression, 
those  glassy  deep-set  eyes,  the  extremely  frequent  or  imperceptible  pulse,  the  rough,  cold  skin 
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covered  with  a  clammy  sweat.  The  Asiatic  disease,  however,  possesses  characteristics  Avhich 
are  peculiar,  the  cyanosis,  the  more  pronounced  aphonia,  the  more  marked  smallness  of  piilse 
may  indeed  entirely  disappear. 

To  ex2:)lain  by  the  thickening  of  the  blood  and  the  desiccation  of  the  tissues  the  phenomena 
in  question,  would  be  so  far  as  the  special  case  of  the  epidemic  of  Genoa  is  concerned  to  place 
one's  self  in  opposition  to  the  facts.  In  many  patients  scarcely  any  diarrhoeaic  evaciiations 
and  vomiting  occurred;  at  the  autopsy  the  whole  mass  of  the  intestinal  contents  did  not  measure 
a  half  liter;  the  mass  of  the  blood  had  not  undergone  appreciable  diminution;  the  blood  was 
very  fluid,  although  it  was  pretty  dark. 

On  the  other  hand,  can  not  the  organism  stand  very  considerable  losses  of  fluid  wit] i out 
experiencing  great  inconveniences?  Without  doubt,  in  certain  forms  of  cholera  accompanied 
by  a  very  profuse  diarrhoea  desiccation  of  the  tissues  exists;  but  this  lesion  is  not  sufficient  to 
explain  the  strange  phenomena  of  choleraic  infection,  for  by  itself  it  produces  only  a  small 
effect  or  none  at  all,  whilst  it  may  be  absolutely  absent  in  the  most  malignant  forms  of  this 
terrible  disease. 

It  is  in  the  nervous  disturbances  which  one  should  seek  the  explanation;  in  the  exaltation, 
the  perversion  of  the  functions  of  the  intestines,  and  later  sometimes  we  have  the  lesions  of 
innervation,  phenomena  which  are  never  absent  and  which  at  first  are  of  reflex  origin. 

Furthermore,  it  is  notorious  that  diarrhoea  can  be  produced  also  by  great  fright;  every 
intelligent  physician  has  observed  in  an  epidemic  of  cholera  the  influence  of  moral  caiises  in 
general  and  especially  fear  upon  the  spread  and  the  course  of  the  ejiidemic;  the  remedy  univer- 
sally employed  for  checking  and  for  arresting  in  its  commencement  the  choleraic  infection, 
laudanum,  acts  precisely  in  diminishing  the  excitability  of  the  intestine;  the  cold  baths,  friction 
with  ice,  which  at  times  render  undoubted  service,  act,  as  in  the  case  of  shock,  by  exciting  the 
peripheral  nerves. 

It  is  probable  that  the  cholera  bacilli  stimulate  the  nervous  terminations  of  the  intestinal 
mucous  membrane  whether  mechanically  or  by  j)rodticing  through  fermentation  of  the  intestinal 
contents  an  irritant  substance  of  local  action.  It  is  known,  moreover,  that  slight  irritations 
uniformly  repeated  and  continued  for  a  long  time  act  by  depressing  the  nervous  system  to  a 
degree  which  would  not  be  supposed  at  first  from  their  feeble  intensity.  It  is  thus  that 
repeated  slight  pricking  is  sufficient  in  certain  cases  to  produce  profound  sleep.  The  penetra- 
tion of  the  izodes  ricinus  into  the  skin  may  provoke  a  very  grave  collapse  and  even  death  if  the 
animal  is  not  promptly  resuscitated. 

We  have  said  above  (see  par.  18,  19,  and  20)  that  injection  into  the  serous  cavities  and 
into  the  blood  of  the  aqueous  extracts  of  cholera  viscera  and  of  the  urine  passed  after  the 
algid  period  is  without  effect  upon  the  animal  experimented  upon. 

This  inocuity  makes  it  not  very  probable  that  the  choleraic  phenomena  may  be  due  to  the 
general  action  of  a  poison. 

The  cholera  bacilli  grow  in  the  intestine  under  the  form  of  isolated  comma  bacilli  or 
united  two  together;  placed  under  favorable  conditions  for  growth  they  may  develop  into  a 
more  perfect  and  more  lengthened  form — the  cholera  spirillum.  Multiplication  is  brought 
about  sometimes  by  the  direct  division  of  the  comma,  sometimes  by  the  division  of  the  spirilli 
into  commas.  Under  certain  special  conditions  spores  are  formed  as  well  in  the  commas  as  in 
the  sj^irilli.  and  these  spores  become  free  hj  the  destruction  of  the  bodies  which  are  in  the 
process  of  sj)ore  formation.  These  spores  probably  constitute  the  most  resistant  form  of  the 
cholera  microbe,  and  this  fact  would  explain  the  persistence  of  infection  in  localities  where  the 
disease  is  endemic. 

In  closing  this  report  I  must  express  here  my  thanks  to  the  municipal  authorities  of 
Genoa,  who,  desiring  to  ask  of  science  the  solution  of  so  grave  a  question  of  2:)ublic  hygiene, 
have  generously  placed  all  the  means  necessary  for  the  research  at  the  disposition  of  him  who 
was  charged  with  it. 

The  epidemic  of  1884  at  Genoa  will  certainly  remain  one  of  the  most  important  pages  of 
the  history  of  cholera;  breaking  out  suddenly  in  divers  points  of  the  city,  it  was  promptly 
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extingixished  by  the  energy  of  the  mayor.  Baron  Podesta,  who  at  once  devoted  himself  to 
removing  the  most  probable  causes  of  the  epidemic,  and  succeeded  by  the  rigorous  application 
of  measures  of  disinfection  wisely  chosen. 


RESEARCHES  ON  THE  EVOLUTION  OF  THE  COMMA  BACILLUS  OF  CHOLERA. 

Doyen  (Progr.  Med.,  1885,  No.  37,  and  Arch,  de  phys.  norm,  et  path.,  t.  vi,  1885),  under 
Cornil's  direction,  confirmed  in  all  important  points  the  observations  of  Koch  concerning  the 
morphological,  biological,  and  pathogenic  qualities  of  the  cholera  bacillus,  and  criticised 
the  publications  of  Emmerich  and  Ferr^n.  Doyen  states  that  not  only  in  the  intestines 
but  also  in  the  kidney  and  liver  of  cholera  corpses  the  Koch  comma  bacilli  were  found 
as  well  by  the  culture  methods  as  by  the  microscopic  examination  of  sections.  He  records  the 
same  result  in  the  case  of  animals  killed  by  inoculation  of  cholera,  and  considers  that  the 
specific  cholera  bacillus  enters  the  circulation  in  man  as  in  animals  experimented  upon.  He 
afiirms,  therefore,  the  infection  of  the  whole  body  by  cholera,  not  through  absorption  of  a 
soluble  poisonous  product  of  the  cholera  bacillus,  but  through  the  dissemination  of  the  cholera 
bacilli  themselves  within  the  body.  The  author  could  not  discover  the  presence  of  a  poison 
in  the  gelatine  cultures  of  Koch's  comma  bacillus ;  subcutaneous  injection  of  such  cultures 
produced  no  dangerous  results.  Especial  interest  attaches  to  the  cholera  experiments  of  this 
author,  who  inoculated  180  animals,  mostly  guinea-pigs,  but  also  dogs,  white  rats,  and  rabbits. 
Whilst  his  early  infection  experiments  had  given  only  inconstant  and  doubtful  results,  when 
following  the  method  of  Nicati  and  Rietsch  he  obtained  quite  constant  and  typical  results  by 
the  employment  of  Koch's  method,  as  described  in  the  second  cholera  conference.  During  the 
course  of  these  experiments,  however,  he  discovered  that  any  of  the  alcoholic  preparations 
of  opium  were  efi'ective,  whilst,  on  the  contrary,  watery  solutions  of  opium  were  not.  Pure 
alcohol  possessed  the  same  effect  as  the  tinctures  of  opium.  *  Doyen,  like  Nicati  and  Rietsch, 
found  that  the  virulence  of  the  comma  bacilli  culture  lessens  with  age  and  finally  is  lost. 
Microscopic  examination  of  old  cultures  demonstated  the  presence  of  round  bodies,  such  as 
Ferran  called  developmental  forms,  which  he,  like  Koch,  regards  as  products  of  involution. 


ETIOLOGY  OF  CHOLERA. 

Babes  (Virch.  archiv.  Bd.  XCIX.,  1885)  confirms  in  all  the  essential  particulars  Koch's 
discovery  of  the  comma  bacillus  as  constantly  and  exclusively  occurring  in  cholera.  He 
states  that  it  is  only  with  gelatine  of  a  certain  strength  (that  is  10  per  cent.)  that  the  cholera 
bacillus  grows  as  characteristically  as  represented  by  Koch,  whilst  with  weaker  gelatine  devi- 
ations occur  which  make  a  confounding  of  the  cholera  bacillus  with  other  bacteria  possible. 
He  states  also  that  chemical  alterations  of  the  culture  medium  (as  example,  addition  of  corro- 
sive sublimate  tg  the  gelatine  in  the  proportton  of  1  to  90,000),  as  well  as  a  greater  or  lesser 
quantity  of  bacilli  introduced  into  the  medium  causes  variations  in  the  character  of  the  cul- 
tures. But  not  only  the  form  of  the  culture,  but  even  also  the  form  of  the  cholera  bacillus 
itself,  according  to  Babes,  may  through  modification  of  the  constitution  of  the  culture  medium 
experience  many  smaller  departures  from  the  irregularity  of  type,  and  neglect  of  this  fact 
may  give  rise  to  erroneous  interpretations.  Babes  admits  that  whilst  the  cholera  bacilli  soon 
die  in  distilled  water,  but  can  live  in  rivers  of  running  water  for  7  days,  and  under  certain 
circumstances  perhaps  longer,  yet  they  are  very  sensitive  to  heat,  being  killed  at  70°  to  80°  C. 
Concerning  the  effect  of  disinfectants  upon  the  comma  bacillus,  this  atithor  is  in  entire  accord 
with  Koch.  Babes  also  undertook  a  series  of  investigations  upon  animals  concerning  the 
infectious  quality  of  comma  bacillus  and  obtained  positive  results  confirming  the  observations 
of  Koch. 

*  This  refers  to  the  use  by  Koch  of  intra-peritoneal  injections  of  tinctm-e  of  opium  as  an  essential  preparation 
of  the  guinea-pig  for  ingestion  of  cholera  microbe  cultures.    (See  his  method  already  described.) 
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BACTERIOLOGICAL  INVESTIGATIONS  CONCERNING  CHOLERA  IN  TURIN. 

ScHOTTBLius  (Deutsch.  med.  Woclir.,  1885,  No.  14)  undertook  in  Turin  in  a  number  of 
cases  the  examination  of  cholera  dejecta  in  all  stages  of  the  disease.  The  microscopic  examina- 
tion did  not  always  succeed.  Usually  Koch's  comma  bacilli  were  found  in  cover  glass  prepa- 
rations from  the  first  characteristic  evacuation ;  in  two  cases  which  ran  a  fatal  course  in  a  few 
hours  from  the  beginning  to  the  end  of  the  disease  the  author  failed  to  find  them  by  micro- 
scopic examination;  on  the  contrary,  by  means  of  plate  cultures  the  comma  bacilli  were  found 
to  have  been  present  without  exception,  even  in  those  cases  where  the  microscopic  examina- 
tion had  failed.  In  order  to  lessen  the  difficulty  of  the  microscopic  examination,  the  author 
recommends  the  following  method:  A  large  quantity,  about  100  to  200  grammes  of  the  evacu- 
ated material,  should  be  mixed  with  250  to  500  cubic  centimeters  of  alkaline  beef  broth  (or 
with  the  Koch  nutrient  gelatine  10  times  diluted),  well  shaken  up,  and  jjlaced  for  10  to  12  hours 
in  a  warm  place,  or  in  the  incubator  (at  a  temperature  of  not  more  than  40°  C).  The  mul- 
tiplied comma  bacilli  rise  to  the  surface  of  the  fluid,  and  it  suffices  to  place  a  dvoi)  of  this  fluid 
upon  the  cover  glass  to  obtain  almost  a  pure  culture  of  the  comma  bacillus.  The  author 
claims  for  this  method  greater  rapidity  than  with  the  plate  cultures.  He  also  states  that  he 
has  never  found  the  Finkler-Prior  bacillus  in  cholera  dejecta,  and  never  once  found  comma 
bacilli  of  any  kind  in  diarrhoea  stools. 


BACTEREOLOGICAL  INVESTIGATIONS  OF  SUSPECTED  CASES  OF  CHOLERA  UNDER  DIFFICULT 

CONDITIONS. 

By  Max  Gruber.* 

During  a  suspected  outbreak  of  cholera  in  Krain  the  intestinal  contents  were  sent  to 
Gruber  to  ascertain  the  presence  or  absence  of  cholera  bacilli.  The  material  reached  him  four 
or  five  days  after  death,  and,  the  weather  being  very  warm,  was  in  a  highly  putrid  state. 
It  was  therefore  probable  that  by  that  time  the  cholera  bacilli  were  mostly  dead,  and  Gruber 
had  to  find  methods  which  would  yield  positive  results.  In  twenty-two  specimens  sent  to  him 
he  found  the  cholera  bacilli  by  direct  plate  cultures  only  in  eight  cases.  He  therefore  at 
first  employed  the  method  recommended  by  Schottelius  of  adding  a  small  quantity  of  the 
material  to  a  vessel  containing  sterile  meat  infusion  and  placing  this  at  36°  C.  for  24  hours. 
According  to  Schottelius  the  cholera  bacteria  grow  rapidly  and  form  a  layer  at  the  surface; 
but  Gruber  did  not  find  this  plan  satisfactory,  and  accordingly  tried  the  method  suggested  by 
Buchner,  by  which  one  cultivates  cholera  bacilli  for  7  days  at  37°  C.  in  a  meat  infusion  con- 
taining 1  per  cent,  of  peptone ;  this  broth  is  then  boiled  and  diluted  with  ten  times  its  volume 
of  0.6  per  cent,  solution  of  common  salt.  A  small  quantity  of  the  material  supposed  to  contain 
cholera  bacilli  is  then  sown  in  this  diluted  infusion.  The  idea  is  that  in  this  fluid  a  consider- 
able amount  of  the  products  of  the  cholera  bacilli  are  j)resent  and  are  more  inimical  to  the 
growth  of  other  bacteria  than  to  that  of  cholera  bacilli,  and  hence  if  the  latter  are  present  in 
the  material  under  examination,  even  in  small  numbers,  they  will  rajjidly  develop  and  form  a 
thin  layer  at  the  surface.  Gruber  obtained  better  results  with  this  method  than  with  that  of 
Schottelius,  but  he  made  a  very  important  observation  in  connection  with  it.  He  found  that 
when  old  material  was  added  to  this  fluid  the  cholera  bacilli  in  several  instances  did  not 
appear  till  after  the  lapse  of  a  number  of  days  (in  one  case  of  15  days).  This  is  of  great 
importance  not  only  for  the  technique,  but  also  for  the  mode  in  which  these  bacilli  produce 
cholera,  for  Gruber  considers  that  Pettinkofiier  is  correct  in  so  far  as  he  says  that  the  cholera 
organisms  must  spread  in  the  soil  and  that  the  epidemic  only  breaks  out  after  this  has  occurred. 
But  it  was  first  supposed  that  in  the  struggle  for  life  with  other  bacteria  the  cholera  bacilli 
went  to  the  wall,  but  the  above  observation  shows  that  this  is  not  always  the  case.  Gruber  is 
making  further  observation  on  the  concurrent  growth  of  these  bacilli  with  other  sapprophitic 


*Lond.  Med.  Rec,  4,  15,  1887. 
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bacteria,  more  especially  witli  those  present  in  the  soil,  and  though  these  investigations  are 
not  yet  ended  they  already  show  that  the  cholera  bacilli  hold  their  ground  very  well  when 
grown  along  with  those  found  in  the  soil  if  only  plenty  of  oxygen  is  present. 


BACTERIOLOGICAL  INVESTIGATIONS  CONCERNING  ETIOLOGY  OF  CHOLERA. 

F.  HUEPPE.* 

This  author  succeeded  in  making  continuous  microscopic  observations  of  cover-glass 
cultures  of  the  comma  bacilli  upon  a  heated  stage  at  34°  to  37°  C.  He  thereby  proved 
that  by  progressive  exhaustion  of  the  culture  material  the  comma  bacilli  became  less 
active  and  as  the  temperature  increased  grew  into  spiral  filaments,  whose  length  varied 
from  one  and  a  half  turns  of  the  spiral  to  quite  long  threads  more  or  less  closely  wound, 
sometimes  forming  loops  and  twisted  filaments.  At  a  certain  point  in  the  course  of  a  single 
filament  appeared  two  little  bullet-shaped  bodies,  slightly  larger  in  diameter  than  that  of  the 
filameiit.  and  having  a  greater  index  of  refraction;  then  a  second  comma  showed  itself  in  this 
.  process  of  division.  According  to  the  rapidity  of  this  process,  there  would  be  four  bullet- 
shaped  bodies  rather  widely  separated  from  each  other.  The  author  directly  followed  this 
process  as  far  as  the  formation  of  six  bullet-shaped  bodies  in  the  course  of  a  single  filament. 
In  the  same  place  where  he  had  previously  observed  the  commencement  of  division  he  later 
found  a  still  larger  number  of  bullet-shaped  bodies,  and  on  either  side  of  the  collection  also  a 
short  length  of  curved  filament.  The  author  followed  this  mode  of  production  as  far  as  the 
formation  of  zooglea,  which  he  observed  at  a  point  where  previously  he  had  seen  a  filament, 
as  well  as  in  positions  where  formerly  single  bullet-shaped  bodies  were  to  be  seen  upon  and 
among  the  comma  bacilli  and  the  curved  filaments.  Once  the  author  saw  a  motile  comma, 
withoiit  previously  growing  into  a  thread,  directly  divide  into  two  bullet-shaped  bodies,  after 
increase  of  movement  and  increase  of  refraction.  The  newly  formed  round  bodies  are  motion- 
less. They  certainly  do  not  multiply  by  division,  but  rather  form  new  commas  by  budding. 
Three  times  has  the  author  watched  with  the  eye  how  a  few  of  these  round  bodies  extend  out 
into  a  round  rod  whilst  the  refraction  decreases,  and  in  lengthening  become  curved  into  a  comma 
and  ultimately  coiled  into  a  short  spiral.  He  was  fortunate  enough  to  observe  once  this  mode  of 
growth  and  process  of  budding  in  the  same  object.  The  above-described  bullet-shaped  members 
of  the  cholera  spirilli  are  therefore  to  be  regarded  as  spores  (the  author  denominates  them 
arthrospores).  In  cultures  kept  below  22°  C.  the  author  could  not  remark  any  appearance  of 
such  spore  formation;  but  he  does  not  assert  that  this  temperature  is  its  lowest  limit.  Besides 
this  spore  formation  the  author  has  noticed  a  degeneration  of  the  spirilli  into  granules,  which 
were  neither  spores  nor  cocci,  but  represented  a  phase  of  regressive  metamorphoses,  the  so- 
called  granules  being  devoid  of  any  power  of  growtli  as  far  as  the  author  has  seen.  According 
to  him  other  species  of  curved  bacilli  also  follow  this  same  method  of  fructification.  Further- 
more, he  regards  the  so-called  comma  bacilli  as  spiro'chtete,  denying  that  they  are  either 
vibriones  or  spirilli.  In  some  species  of  both  of  the  latter  families  undoubted  endogenous 
spore  formation  may  be  observed.  Among  the  spirochaete  should  be  classified  such  spiral 
bacteria  as  do  not  fructify  by  endogenous  growth,  but  exclusively  by  member-spores  (Glieder- 
sporen). 

[The  first  to  observe  and  describe  spherical  forms  of  various  size  in  pure  cultures  of  the 
comma  bacillus,  and  attribute  to  them  a  fixed  place  in  the  cycle  of  development  of  the  latter 
micro-organism,  was  Dr  Jaime  Ferr^n,  of  Spain,  whose  observations  at  first  met  with  decided 
adverse  criticism  from  all  quarters.  Consult  his  communication  on  later  pages  of  this  report.— 
E.  O.  S.] 


*Fortschr.  d.  Med.  1885,  No,  19. 
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PROGRESS  IN  THE  KNOWLEDGE  OF  THE  CAUSE  OF  ASIATIC  CHOLERA. 

F.  HijpPE.* 

Besides  the  already  known  differences  wliich  the  Koch,  Finkler-Prior,  and  Deneke  spiroch8eta3 
present  with  respect  to  artificial  culture  media,  their  behavior  in  milk  furnishes  a  useful  means 
of  differentiation.  Whilst,  as  Koch  has  affirmed,  the  cholera  bacteria  proliferate  exuberantly 
in  milk  without  visibly  altering  it,  the  Deneke,  and  still  more  markedly  the  Finkler-Prior, 
microbes,  cause  coagulation  with  subsequent  tripsin-like  peptonization  of  the  caseiiie.  Further- 
more, there  appears  upon  the  surface  of  the  cream  an  almost  sulphur-yellow  pigment  in  the 
milk  cultures  of  the  Deneke  bacteria,  which  cultures  of  neither  of  the  other  comma  bacilli 
forms  ever  show. 

The  infection  experiments  i;pon  animals  with  cholera  bacteria  Hiippe  has  considerably 
advanced.  He  affirms,  as  the  result  of  a  few  experiments,  that  only  the  living,  but  not  the 
dead,  cholera  microbes  possess  a  harmful  power,  and  he  brings  forward  these  experiments  as 
a  contradiction  to  Cantani's  opposite  views. 

Furthermore,  he  presents  the  proof  that  infection  of  guinea-pigs  from  the  peritoneal  cavity 
succeeds  even  with  a  minimal  quantity  of  the  pure  cuUiire.  The  cholera  bacteria  become 
localized  in  this  mode  of  infection  just  as  well  as  in  the  case  of  direct  introduction  into  the 
ntestinal  canal,  a  fresh  j^roof  that  alterations  in  the  intestinal  canal  are  not  necessary  for 
infection  by  that  course,  but  that  the  small  intestine  as  locus  minoi'is  resistenike  can  be 
attacked  secondarily  by  the  cholera  microbes.  The  entrance  of  the  bacteria  into  the  lumen  of 
the  intestine  in  Hiippe's  experiments  occurred  very  probably  by  a  direct  penetration  through 
the  intact  intestinal  wall.  The  impenetrability  of  the  latter  by  bacteria  affirmed  by  Wyssoko- 
witsch  on  the  ground  of  his  well-known  experiments  cannot,  after  the  experiments  of  Hiippe,  as 
well  as  of  others,  be  accepted  as  a  universal  law.  The  comma  bacilli,  once  arrived  in  the  lumen 
of  the  intestine,  they  act  in  the  same  manner  as  in  the  case  of  direct  infection.  Hiippe  shows 
by  experimentation  that  the  cholera  bacilli  at  first  excite  an  inflammatory  hypersemia  and  an 
increased  secretion ;  then  they  cause  a  partial  necrosis  of  the  epitlielia.  penetrate  between 
these  elements,  and  occasion  by  their  rapid  multiplication  between  the  epithelia  and  the  base- 
ment membrane  upon  which  they  rest  the  known  destruction  and  desquamation  of  the  epithelial 
layer.  At  this  stage  the  secretions,  as  a  rule,  are  altered ;  the  exudate  becomes  a  slimy  fluid ; 
these  cholera  bacilli  can  now  multiply  exuberantly  in  the  intestinal  canal.  But  the  intestinal 
contents  in  the  case  of  the  guinea-pig  only  very  seldom  acquire  a  true  rice-water  or  starcli- 
enema-like  quality.  They  usually  continue  to  be  slightly  tinged  with  bile,  but,  on  the  contrary, 
often  assume  a  decidedly  bloody  aspect,  which  is  due  to  hemorrhages  from  the  markedly 
oedemous  membrane.  Penetration  of  the  specific  bacteria  into  the  connective  tissue  of  the 
latter  in  these  series  of  experiments  did  not  take  place,  but  they  constantly  reached  the  gall 
bladder  however.  Quite  similar  conditions  Hil2:)pe  demonstrated  by  microscopical  examina- 
tion of  the  intestines  of  human  cholera  cadavers,  which  material  was  furnished  him  from 
Trieste. 


PATHOLOGICAL  INVESTIGATIONS  CONCERNING  CHOLERA. 

By  ZisLEiN.f 

This  author,  after  an  extensive  investigation,  has  reached  the  following  conclusions: 
.a. — Of  the  spores  of  the  comma  bacillus  :  The  existence  of  the  Hiippe's  arthrospores  was 
confirmed  by  him.    They  resisted  drying  for  three  hours  and  a  half,  whilst  in  the  case  of  the 
simple  bacillus  the  resistance  is  oaily  from  three  to  five  miniites. 

*Ueber  Fortschritte  in  der  Kenntniss  der  Ursache  der  Cholera-Asiatica.    (Berliner  clinische  Wochenschrift, 
1887,  Nro.  9-12,  from  Baumgarten's  Jahresbericht,  zweiter  Jahrgang. 
fDeut.  Med.  Zeit.,  11,  28,  1887. 
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b.  — Of  the  transformations  of  the  comma  baciUus  :  The  comma  bacilli  obtained  from  the 
first  cases  of  the  epidemic  retained  its  characteristics  for  a  whole  year,  whilst  those  obtained 
from  the  last  cases  experienced  modifications  which  the  colonies  constantly  showe  1  in  their 
varying  contents.  In  these  last  colonies  very  many  round  bodies  were  to  be  found  which  often 
attained  a  very  unusual  volume.  These  bodies  Zaslein  named  "coccophores,"  and  they  are 
probably  the  "mother  spores"  described  by  Schron.  From  them  are  extruded  the  cocci, which 
give  rise  to  the  formation  of  straight  and  curved  bacilli,  which  are  much  smaller  than  the 
comma  bacilli  of  Koch.    These  cultures  give  no  cholera-red  reaction. 

c.  — Investigations  in  30  cases  of  diarrhoea  accompanying  the  last  epidemic  were  made.  In 
25  of  them  bacilli  were  found  which  were  very  similar  to  those  modified  forms,  not  exactly  like 
the  Koch  or  the  Tinkler  bacillus.  During  the  first  month  the  development  in  artificial  cul- 
tures progressed  very  slowly,  but  later  the  development  was  more  rapid.  The  bacilli  then  very 
much  resembled  those  of  Koch,  but  not  perfectly.  At  the  same  time  the  gravity  of  the 
diarrhea  became  greater  without,  however,  assuming  the  character  of  Asiatic  cholera.  Only 
in  3  cases  did  the  cultures  yield  the  cholera-red  color  reaction. 

Tizzoni  remarked  concrning  Zaslein's  observations  that  the  bodies  which  he  had  found  in 
the  different  organs,  and  which  in  cultures  developed  into  the  form  of  comma  bacilli,  were  not 
"  cocci,"  but  undescribed  forms  differing  from  the  cocci,  which,  according  to  Zaslein,  originated 
by  modifications  of  the  comma  bacillus. 

NiCATi  AND  Reitsch  (Berlin,  klin.  Wochenschr.,  7,  1887)  undertook  new  experiments 
bearing  upon  Hiippe's  well-known  claims  concerning  the  discovery  of  the  development  of  a  re- 
sistant form  of  cholera  bacteria.  Without  in  the  least  doubting  the  reliability  of  Hiippe's  obser- 
vations, they  believe  that  another  interpretation  should  be  placed  upon  them ;  they  are 
inclined  to  regard  the    arthrospores"  of  Hiippe  simply  as  very  short-lived  cells. 


ON  THE  OBSERVATIONS  OF  FERRAN.  . 
Raptschewski.  * 

This  author  undertook  observations  concerning  those  of  Ferrd,n  relative  to  the  morphol- 
ogy of  the  comma  bacillus  of  Koch.  He  examined  cultures  from  two  daj's  to  four  months 
old.  He  declares  that  the  multiplication  of  the  bacillus  occurs  only  by  division,  not  by  spore 
formation.  The  division  proceeds  in  such  a  manner  that  in  the  middle  of  the  bacillus  a  clear 
space  forms  which  does  "not  become  stained  by  the  fuchsin,  and  it  is  at  this  place  that  the 
division  occurs.  From  two  to  six  weeks  old  cultures  give  pictures  which  at  first  look  like 
impurity  of  the  cultures  ;  besides  the  curved  spirilli  bullet-shaped  bodies  of  different  sizes  are 
met  w:ith,  from  the  smallest  diameter  up  to  the  size  of  a  red  blood  corpuscle,  sometimes  free, 
sometimes  in  the  middle  or  at  the  end  of  a  swollen  portion  of  the  spirilli.  Occasionally  in  old 
cultures  he  noticed  the  appearance  of  a  mulberry  fornl.  In  cultures  more  than  two  months 
old  only  the  bullet-shaped  bodies,  the  mulberry  forms,  and  detritus  are  found.  In  agar-agar 
and  upon  potatoes  he  could  find  nothing  of  the  kind  (contrary  to  van  Ermengem).  Accord- 
ing to  the  author  the  mulberry-shaped  body  is  formed  from  the  bullet-shaped  forms  by  fatty 
degenerations.  There  was  no  presence  of  spore  formation  in  the  spirilli  ;  neither  by  aid  of 
Buchner's  method  nor  by  that  of  Bienstock  or  Hiippe  could  the  jDresence  of  spores  be  discov- 
ered. The  result  of  his  investigation  is  that  the  author  confirms  many  of  the  statements  of 
Ferran  concerning  the  existence  of  forms  described  by  him,  but  he  considers  as  erroneous  the 
Spanish  investigator's  interpretation  of  these  forms.  He  finds  neither  that  endogenous  spore 
formation  occurs,  nor  that  the  bullet-shaped  bodies  play  any  role  in  the  development  of  the 
comma  bacillus.    On  the  contrary,  these  bodies  are  only  involution  products. 


*Wratsch,  1885,  No.  29. 
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THE  CAMBRIDGE  CHOLERA  FUNGUS  CRITICISED. 
By  E.  Klein.* 

In  No.  247,  Vol.  XLI  of  the  Proceedings  of  the  Royal  Society,  just  published,  there  is 
a  preliminary  report  on  the  pathology  of  cholera  Asiatica,  by  Messrs.  C.  Roy,  J.  Graham 
Brown,  and  S.  C.  Sherrington,  in  which  these  gentlemen  describe  and  figure  the  occurrence,  in 
the  tissue  of  the  intestinal  mucous  membrane  of  persons  dead  of  cholera  Asiatica,  of  hypha^ 
or  mycelise,  and  "graniiles."  Messrs.  Vines  and  Gardiner,  we  are  told,  declare  these  to  be 
chitridiacese.  We  are  further  informed  tliat  these  cliitridiacese  were  found  by  Messrs.  Roy, 
Brown,  and  Sherrington  in  the  intestinal  mucous  membrane  of  the  25  cases  of  cholera  they 
Have  examined,  as  also  in  the  kidneys  and  in  the  blood  vessels  of  some  of  these  cases.  I  have 
no  hesitation  in  saying  that  I  consider  these  statements  as  based  on  errors.  What  these  gentle- 
men have  seen  and  described  is  nothing  less  or  more  than  the  hypha^  or  myselial  threads  of 
common  mold  (probably  aspergillus),  which  during  preservation  of  the  material  have  grown 
from  the  free  sui-face  into  the  tissues. 

I  possess  a  large  number  of  specimens  made  of  diseased  intestines — lung,  kidney,  liver, 
and  skin  of  various  animals,  and  man — in  no  way  connected  with  Asiatic  cholera;  in  many  of 
these  I  found  the  exact  appearance  described  and  figured  by  these  gentlemen,  viz,  mycelial 
threads  of  precisely  the  same  size  and  appearance  as  those  above  mentioned.  They  are  seen 
to  penetrate  from  the  surface,  where  they  form  a  copious,  dense  mycellium  into  the  depths 
in  various  degrees.  I  possess  sections  from  the  mucous  membrane  of  the  intestine  of  a 
calf,  of  a  mouse,  of  a  guinea-pig,  and  of  man  in  M^hich  these  hyjAae  have  penetrated  as  deep  as 
the  submucous  tissue.  In  the  lymphatics  of  this  part  they  were  very  abundant.  Siniilarly 
I  have  specimens  of  the  lung  of  a  calf,  a  cow,  and  a  guinea-pig,  where  the  growth  of  the 
mycelial  thread  can  be  traced  from  the  pleural  surface  into  the  lung  tissue.  In  the  lymph 
vessels  of  the  interlobular  septa  they  are  very  numerous  and  possessed  of  those  knob-shaped 
outgrowths  figured  and  described  by  Messrs.  Roy,  Bi'own,  and  Sherrington. 

I  have  also  specimens  of  the  Tilcerated  skin  of  a  calf  and  a  cow  where  these  hyphae  can  be 
traced  as  deep  as  the  subcutaneous  tissue.  Into  the  kidney  and  the  messenteric  lymphatic 
glands  they  also  penetrate,  but  less  than  in  the  above  organs,  probably  owing  to.  the  greater 
tenacity  of  the  tissue.  Now,  in  all  these  instances  these  tissues  have  been  preserved  over  the 
summer  months;  they  were  examined  after  three  or  more  months'  preservation,  and  the 
sections  were  stained  in  methyl-blue,  and  I  must  state  also  that  the  same  tissues  had  been 
examined  fresh  and  after  a  few  weeks'  hardening,  and  in  none  of  them  had  any  mycelial 
growths  been  present.  It  is  a  fact,  as  pointed  out  by  Messrs.  Roy,  Brown,  and  Sherrington, 
that  methyl-blue  brings  the  threads  out  more  easily  and  better  than  any  other  aniline  dyes. 
There  can  be  absolutely  no  doubt  about  the  identity  of  the  Cambridge  chitridiacefe  with  the 
hyphse  of  the  common  mold  found  in  the  sections  of  non-choleraic  specimens.  What  the 
Messrs.  Roy,  Brown,  and  Sherrington  describe  as  "granules  "  connected  by  delicate  filaments 
are  in  most  instances  filaments  and  branches  seen  in  optical  or  real  transverse  section.  With 
careful,  fine  adjustment  of  the  microscope  this  can  be  without  difficulty  ascertained.  Messrs. 
Roy,  Brown,  and  Sherrington  assume  that  their  "  chitridiacese '"  have  been  overlooked  by 
others  who  have  examined  cholera  intestines  because  methyl-blue  has  not  been  used.  This 
assumption  is  entirely  wrong,  because  methyline  blue,  as  Loeffler's  (alkaline)  solution,  and 
in  other  modifications,  had  been  used  by  many  investigators.  While  in  India  I  largely  used 
it  for  staining  sections,  fresh  and  after  a  few  weeks'  hardening,  and  I  know  as  a  positive  fact 
that  the  German  commission  have  in  Egypt  and  India  and  after  their  return  to  Berlin 
largely  used  this  dye ;  but  in  not  one  single  case  have  they  or  have  I  found  anything  of 
mycelial  threads  either  in  the  intestinal  mucous  membrane  or  in  any  other  organ.  The  only 
difference  between  Messrs.  Roy,  Brown,  and  Sherrington  on  the  one  hand  and  all  the  other 
investigators  on  the  other  is  this,  that  while  the  former  kept  their  material  bottled  over  the 
summer  (vide  their  report,  f).  177)  the  latter  examined  theirs  fresh  or  after  short  and  careful 
liardening. 


*  British  Medical  Journal,  December  25,  1886. 
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That  this  is  the  real  explanation  of  the  difference  of  our  results  is  proved  by  the  follow- 
ing :  A  bottle  containing  bits  of  cholera  intestine  preserved  by  me  in  Calcutta  and  brought 
over  to  England  was  opened  many  months  after ;  sections  were  made  of  the  intestine  and 
stained  in  mthylene  blue.  On  the  free  surface  of  the  mucous  membrane  was  found  a  dense 
plexus  of  mycelial  threads  of  common  mold  from  which  threads  of  various  thickness  had 
singly  grown  into  the  tissue  to  the  dei^th  of  the  submucous  tissue : 

Of  the  same  choleraic  intestine  numerous  sections  had  been  made  in  Calcutta  fresh  and 
after  a  few  days'  hardening  ;  these  had  been  stained  in  methyl-blue*  but  in  none  of  them  is. 
there  any  trace  of  mycelial  threads.  I  have  these  sections  at  present  in  my  possession,  and 
while  they  show  that  there  is  a  comjslete  absence  in  the  mucous  membrane  of  mycelial  threads., 
the  others,  viz,  those  made  of  the  same  intestine  and  after  the  same  method,  but  after  having 
been  kept  bottled  for  some  months,  showed  beautiful  mycelial  threads  pervading  the  mucous 
membrane  through  all  depths.  These  threads  in  their  coiirse,  thickness,  mode  of  branchings 
in  the  character  of  their  bud -like  sprouts — in  short,  in  all  their  mor]Dhological  characters — are 
unmistakably  identical  with  the  hyphge  found  in  specimens  of  the  non-choleraic  intestine, 
lung,  skin,  and  kidney. 

In  conclusion,  I  wish  to  say  that  I  shall  be  most  happy  to  place  at  the  disposal  of  Messrs. 
Roy,  Brown,  and  Sherrington,  as  also  of  Mr.  Vines  and  Gardiner,  the  materials  or  sections, 
mounted  and  stained,  of  the  various  non-choleraic  tissues,  in  which  are  presented  the  mycelial 
threads  of  common  mold,  identical  with  the  Cambridge  cholera  fungus. 


OBSERVATIONS  ON  ASIATIC  CHOLERA  IN  ITALY,  1886. 
By  Charles  S.  Sherrington.* 

The  following  is  abstracted  from  the  communication  of  Mr.  Sherrington,  one  of  the  mem- 
bers of  the  Cambridge  Commission  to  investigate  cholera  in  Spain  during  1885,  in  which  the 
erroneous  conclusions  of  that  commission  are  admitted  as  demonstrated: 

"Last  summer,  when  cholera  again  appeared  in  Italy,  I  determined  to  seize  the  opportunity 
that  seemed  to  offer  itself  for  re-examining  the  disease,  especially  with  regard  to  some  ques- 
tions raised  by  the  work  of  the  previous  year."  *  *  *  "The  matter  collected  consists  in 
all  of  specimens  and  preparations  made  from  25  fatal  cases.  Of  these  23  were  indubitable 
examples  of  rapidly  fatal  cholera  Asiatica.  These  were  obtained  exclusively  out  of  the 
Province  of  Puglia.  The  remaining  3  cases  were  from  Venezia,  and  were,  in  the  opinion  of 
myself  and  Dr.  Rouse,  who  in  Venezia  assisted  me,  not  examples  of  true  cholera."  *  *  * 
"In  this  year's  work  I  have  completely  failed  after  minute,  long,  and  repeated  search,  with 
the  use  of  good  lenses  (new  apochromatic  system  of  Zeiss),  and  after  employment  of  various 
methods  of  staining,  including  that  by  which  the  Spanish  preparations  were  colored,  to  find 
any  trace  of  the  above-mentioned  appearances  {i.,  e.  those  reported  by  Professor  Roy  and  his 
associates  as  found  in  Spain  in  1885)  in  any  of  the  material  obtained  in  Italy.  Neither  in  the 
specimens  of  the  tissues  nor  of  the  intestinal  fluid  post-mortem,  nor  of  the  vomit  or  dejecta, 
during  life,  is  any  trace  of  them  to  be  found.  Any  view  that  suggested  itself  of  a  causal  con- 
nection of  them  with  cholera  must  therefore  meet  the  difficulty  that  they  form  no  constant 
anatomical  feature  of  the  disease."    *    *  * 

"With  regard  to  the  presence  of  comma  bacilli  in  my  matei'ial,  such  forms  have  been 
found  in  altogether  13  of  the  cases  from  Puglia,  although  always  with  difficulty,  and  seven 
times  only  after  extremely  jDatient  and  rigorous  search."    *    *  * 

"  Having  only  the  morphological  characters  of  the  bacilli  for  criterion,  I  have  compared 
them  always  with  specimens  from  pure  cultivations  of  Koch's  comma  bacilli  freshly  prepared 
for  the  purpose,  and  I  have  only  accepted  them  as  such  when  they  have  agreed  with  the  latter 
standard  form. " 

*  Communicated  by  M.  Foster,  secretary  to  the  Royal  Society  of  London. — Proceedings  of  the  Royal  Society  of 
London,  1887. 
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"Of  the  cases  in  whicli  the  comma  bacilli  have  been  found,  in  three  they  may  be  called 
'  fairly  numerous  ; '  in  five,  '  sparse,'  and  in  five.  '  very  scanty.'  The  bacilli  have  never  been 
found  in  any  other  situation  than  in  the  wall  of  the  alimentary  canal  and  in  the  wall  only  in 
the  most  superficial  portion  of  the  tissue,  in  the  mucosa."  *  *  *  "The  comma  bacilli  lie 
in  the  fundi  of  the  tubular  glands  of  especially  the  ileum  and  in  the  tissue  in  Avhich  those 
glands  are  embedded  in  the  immediate  vicinity  of  the  glands.  Their  distribution  is  not  uni- 
form but  patchy.  They  occur  with  various  other  forms  of  bacteria  in  the  same  situation. 
Generally  of  these  other  forms  some  have  penetrated  more  deejily  into  the  tissue  than  have 
the  comma  bacilli ;  especially  is  this  true  of  certain  fine,  straight  bacilli  resembling  morpho- 
logically the  bacterium  coli  comune  of  Esclierich. 

"Of  those  cases  in  which  comma  bacilli  have  not  been  found  the  impression  left  upon 
me  is  that  in  some  of  them  it  is  possible  that  still  further  examination  of  a  still  more  extended 
series  of  preparations  from  them  might  have  revealed  comma  bacilli  in  the  wall  of  the  intes- 
tine in  some  of  them.  They  are  all  cases  that,  although  of  rapidly  fatal  issue,  had  passed 
into  a  stage  of  febrile  reaction." 

All  of  the  above  remarks  relate  to  the  examination  of  sections  of  the  intestinal  wall. 

"With  regard  to  the  preparations  made  from  freshly  evacuated  dejecta  and  vomit  from 
living  cases  the  six  cases  examined  reveal  comma  bacilli  in  the  stools  in  five.  There  is  no 
evidence  of  blood  in  these  five  stools,  but  blood  is  mixed  with  the  intestinal  fluid  in  the  case 
in  which  no  comma  bacilli  are  seen.  The  vomit  also  in  three  of  the  cases  shows  a  small  num- 
ber of  comma  bacilli.  In  none  of  the  preparations  do  the  comma  bacilli  make  wp  more  than 
a  small  fraction  of  all  the  bacterial  forms  present." 

[It  is  to  be  remarked  that  the  observations  of  Mr.  Shei'rington  were  morphological  solely. 
Culture  methods  were  not  resorted  to.  Hence  negative  results  of  observations  relating  to. 
numbers  of  the  comma  bacillus  of  Koch  can  have  but  little  value.] 


THE  CHEESE  BACILLUS  OF  DENEKE. 

Th.  Deneke  (Deuts.  med.  Wochr.,  1885,  No.  3)  describes  a  new  organism  very  similar 
morphologically  to  the  cholera  bacillus  of  Koch,  which  he  accidentally  found  upon  old  cheese. 
The  author  found  by  cultivation  a  difference  between  this  new  organism  and  that  of  genuine 
cholera,  as  also  that  of  Finkler  and  Prior.  According  to  him  the  comma  bacillus  very  slowly 
renders  nutrient  gelatine  fluid,  the  Deneke  bacillus  more  rapidly,  and  Finkler  and  Prior  still 
more  energetically.  The  Deneke  bacillus  does  not  grow  upon  potato,  while  the  Finkler  and 
Prior  bacillus  grows  upon  it  luxuriantly  at  low  temperatures ;  the  Koch  bacillus  only  grows 
upon  it  naturally  at  high  temperature  and  then  slowly.  The  experiments  upon  animals  show 
striking  differences.  Whilst  the  Koch  comma  bacillus  after  infection  through  the  stomach 
into  the  intestinal  canal  causes  the  death  of  the  animal,  it  is  noticeable  that  the  Deneke,  and 
the  Finkler  and  Prior  bacillus,  even  when  administered  in  large  numbers,  produces  much  less, 
reaction  in  the  intestines. 


A  C03IMA  BACILLUS  IN  THE  HUMAN  MOUTH. 
By  Prof.  Dr.  W.  D.  Millee,  Berlin* 

Miller  (Deutsch.  med.  Wochr.,  1885,  No.  9)  has  demonstrated  the  presence  of  a  comma 
bacillus,  which  he  has  isolated  by  pure  culture  from  a  carious  tooth  not  identical  with  the 
common  curved  bacillus  of  the  cavity  of  the  mouth,  which  Miller  had  long  before  previously 
described  and  drawn,  and  which  Lewis  had  regarded  as  altogether  identical  with  the  comma 
bacillus  of  Koch.  This  common  curved  bacillus  of  the  mouth  does  not  grow  in  10  per  cent, 
gellatine,  whilst  Miller,  as  above  mentioned,  has  readily  cultivated  pure  his  bacillus  from  a 


*  Demonstrated  February  16,  1885,  at  the  Verein  Fiir  Innere  Medicin. 
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human  carious  tooth.  Although  the  form  and  size  of  the  new  Miller  bacillus  make  it  very 
similar  to  Koch's  cholera  bacillus,  it  is  distinguished  from  the  latter  by  its  unusually  rapid 
growth  in  gelatine — thus  the  more  closely  resembling  the  Finkler  and  Prior  bacillus,  by  its 
rapidity  of  growth  and  by  the  appearance  of  the  plate  and  tube  cultures  in  gelatine.  Miller, 
however,  leaves  the  question  of  its  identity  with  that  of  Finkler  and  Prior  still  open. 

It  is  a  well-known  fact  that  ( Verein  f .  innere  Med.  loc.  cit. )  comma-shaped  bacilli  are  con- 
stantly present  in  the  human  mouth,  even  in  a  state  of  perfect  health.  No  particular  impor- 
tance was,  however,  attached  to  this  fact  tmtil  these  bacilli  were  by  Professor  Lewis  asserted 
to  be  identical  with  Koch's  comma  bacilli  of  cholera  Asiatica.  Since  that  time  very  many 
bacteriologists  have  constantly  endeavored  to  obtain  the  comma  bacilli  of  the  mouth  in  pure 
culture.  In  the  Deufsch  Medicinische  Wochenschrift,  1884,  I  described  two  different  schizo- 
mycetes  which  I  had  isolated  from  the  oral  secretions,  and  which  in  certain  cases  appeared  as 
distinctly  curved  bacteria. 

Not  until  within  a  few  days,  however,  did  I  succeed  in  isolating  from  the  mouth  a  true 
comma  bacillus,  and  it  was  finally  accomplished  in  two  cases  by  the  use  of  coagulated  beef 
blood  serum.  The  material  from  which  the  cultures  were  made  was  in  each  case  found  under 
the  margin  of  inflamed  gums  in  unhealthy  mouths.  Morphologically  this  bacillus  is  very 
similar  to  the  other  Avell-known  comma  bacillus,  occurring  as  commas,  either  singly  or  in  twos 
or  in  spirillum  form.  In  old  cultures  of  gelatine  all  the  commas  sometimes  develoy  into 
spirilli,  presenting  a  pure  spirillum  culture,  cultivated  on  plates  of  beef-peptonegelatine  at 
20°C.  They  appear  after  20  hours  (in  the  second  dilution)  under  a  power  of  100  diameters  as 
perfectly  round,  finely  granular  colonies,  with  a  smooth  border  and  brown  color ;  in  the  same 
time  the  first  dilution  will  be  completely  licjuefied.  They  liquefy  coagulated  blood  serum  with 
^reat  energy,  as  do  the  other  comma  bacilli.  On  the  surface  of  agar-agar  they  form  a  yellow- 
ish coating,  and  convert  the  medium  superficially  only  into  a  paste.  They  grow  slowly  on 
boiled  potato.  I  have  consequently  not  yet  been  able  to  establish  any  definite  peculiarity  of 
:growth.  The  reactions  of  this  bacillus  are  such  as  at  once  establish  the  fact  that  it  is  alto- 
gether a  dilf erent  organism  from  the  comma  bacillus  of  Koch.  It  possesses,  on  the  other  hand, 
many  of  the  peculiarities  of  the  Finkler-Prior  bacillus.  Whether  it  is  identical  with  this  organ- 
ism mtist  be  established  by  f  urthnr  experiment. 

It  must  be  remarked  that  this  organism  is  in  all  probability  not  the  one  which  is  con- 
stantly to  be  found  in  every  mouth.  The  former  grows  rapidly  on  10  per  cent,  gelatine,  while 
the  latter  appears  to  be  unable  to  grow  at  all  on  the  same  medium. 

Dr.  Klein,  in  his  report  on  cholera  Asiatica  (British  Medical  Journal,  February  7,  1885), 
states  that  the  comma  bacilli  of  the  human  mouth  have  the  same  peculiarities  of  growth  on 
gelatine  as  the  comma  bacilli  of  Koch,  but  not  one  of  the  many  forms  of  micro-organisms, 
•curved  or  otherwise,  which  I  have  obtained  in  pure  culture  from  the  human  mouth  is  for  a 
moment  to  be  mistaken  for  the  bacillus  of  Koch.  If  Dr.  Klein  has  really  succeeded  in  proving 
by  culture  methods  that  the  common  comma  bacilli  (vibriones)  of  the  human  mouth  have  the 
same  reaction  on  gelatine  as  Koch's  comma  bacillus,  then  it  is  very  desirable  that  we  should 
be  told  how  he  did  it,  it  being  the  testimony  of  a  very  large  number  of  bacteriologists  that 
these  organisms  do  not  grow  at  all  on  gelatine.  An  exact  proof  that  the  vibriones  of  the 
mouth  have  on  various  culture  media  the  same  reaction  as  Koch's  bacillus  would  be  a 
j)oint  of  great  weight,  while  a  simple  morphological  similarity  is  of  scarcely  any  importance 
whatever. 

In  medical  jovirnals,  particularly  the  English,  we  continually  meet  with  such  statements 
as  Comma  bacilli  may  be  found  in  the  human  mouth;"  "  in  the  intestines  in  various  disor- 
ders;" "in  certain  articles  of  diet,"  etc.  It  is  assumed,  therefore,  that  Koch's  theory  of  the 
cause  of  cholera  Asiatica  is  entirely  wrong.  It  is  surprising  that  such  views  should  ever 
be  published  by  any  journal.  What  if  comma  bacilli  are  found  in  the  human  mouth  ?  It  is 
the  testimony  of  ninety-nine  out  of  one  hundred  that  they  are  not  the  comma  bacilli  of  Koch. 
What  if  they  may  be  found  in  stale  cheese  ?  The  cheese  spirilli  have  been  proved  to  be 
altogether  a  different  organism  from  Koch's  bacillus.  It  matters  not  where  comma  bacilli  are 
iound  or  in  how  great  numbers,  the  question  to  be  decided  is  whether  any  of  these  comma 
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bacilli  are  identical  with.  Koch's,  and  the  universal  verdict  is  that  they  are  not.  It  remains  to 
be  seen  whether  Dr.  Klein  can  prove  his  statement  as  to  the  identity  of  the  common  mouth 
vibriones  with  the  cholera  bacillus. 

To  put  down  all  comma-shaped  micro-organisms  as  one  and  the  same  simply  because  they 
are  curved  is  no  more  reasonable  than  it  would  be  to  treat  all  bacilli  in  the  same  manner  because 
they  are  straight,  and  to  affirm  that  a  pai'ticular  bacillus  can  not  be  the  cause  of  tuberculosis 
because  bacilli  are  found  in  the  human  mouth,  in  the  intestiiaes,  and  in  various  articles  of 
food. 


KNOWLEDGE  OF  THE  PARASITIC  DISEASES  OF  THE  MOUTH  AND  TEETH. 
By  Prof.  W.  D.  Miller,  Berlin* 

This  author  has  during  the  last  few  years  published  numerous  researches  concei'ning  the 
various  harmless  and  pathogenic  or  ferment  producing  bacteria  to  be  found  in  the  human 
mouth,  stomach,  and  intestines.  In  the  present  communication  the  following  remarks  have 
some  bearing  upon  the  comma  bacillus  of  cholera,  and  they  are  deemed  worthy  of  introduction 
liere : 

"The  attempt  to  discover  the  pathogenic  microbes  in  diseases  of  the  mouth  and  teeth 
is,  on  account  of  the  great  number  of  the  bacteria  of  the  mouth,  exceedingly  difficult  if  not 
impossible.  The  author  has  thus  far  investigated  50  different  varieties.  Of  the  mouth 
bacteria,  which  have  up  to  the  present  j)roved  to  be  uncultivatable  and  of  greater  interest, 
may  be  mentioned  Leptothrix  buccalis  (for  a  long  time  regarded  as  the  cause  of  caries  of 
the  teeth),  vibrio  buccalis  (falsely  announced  three  years  ago  by  Lewis  as  identical  with  the 
cholera  bacillus),  and  spirochaete  dentium. 

"Of  the  cultivatable  bacteria  we  mention:  (1)  The  bacillus  found  by  the  author  in 
chronic  inflammation  of  the  dental  pulp  '  very  similar  or  quite  identical  to  the  Finkler-Prior 
bacillus  (of  cholera  nostros).'  " 


BACTERIA  OF  THE  AIR  RESEMBLING  COMMA  BACILLL 

CORNIL  AND  Babes  (Les  bacteries  et  leur  role  dans  I'anatomie  et  I'histologie  patholo- 
giques  des  maladies  infectieuses,  Deuxieme  edition,  Paris,  1886)  th^^s  describe  the  following 
species  of  bacilli  met  with  in  the  air,  which,  either  by  their  morphology  or  pecularities  of 
growth  in  cultures,  more  or  less  resemble  cholera  bacilli  but  are  not  identical  with  the  latter: 

(a)  The  colonies  by  their  form  resemble  those  of  cholera  and  slightly  liquefy  the  gelatine 
but  they  are  white  and  not  yellowish,  as  those  of  cholera;  they  contain  comma  bacilli  larger 
and  shorter  than  those  of  cholera. 

(6)  The  colonies  grow  in  smooth  white  patches,  slightly  transparent,  of  an  irregular  con- 
tour ;  the  bacilli  are  short,  rounded  at  the  extremities,  sometimes  a  little  curved,  sometimes 
joined  together  in  short  wavy  filaments. 

(,;')  The  colonies  liquefy  the  gelatine,  the  yellowish  central  portion  is  surrounded  by  a 
regular  reticulum,  leaving  rounded  spaces  between  its  meshes;  they  are  composed  of  fine  rods 
long  and  slightly  curved. 

These  authors  also  describe  the  following  varieties  of  bacteria  as  met  with  in  the  normal 
stools;  they  have  more  less  resemblance  either  biologically  or  morphologically  to  the  comma 
bacillus  of  Koch,  but  are  not  identical  Avith  it:  - 

One  of  them  (Babes)  has  cultivated  the  following  baccilli  obtained  from  the  normal  intes- 
tinal mucus: 

(a)  The  gray  colonies  liquefy  the  gelatine.  In  the  middle  of  the  liquefied  portion  is 
found  the  colony  with  a  regular  outline;  the  liquefied  portion  is  surrounded  by  sinuous  rays- 


*  Centralblatt  f.  Bact.,  Bd.  1,  1887. 
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ithe  colony  consists  of  curved  bacilli  a  little  larger  than  those  of  cholera  itself ;  the  cultures 
in  gelatine  tubes  resemble  slightly  those  of  cholera,  except  that  the  air-bubble  is  very  long 
and  the  liquified  portion  of  the  puncture  reaches  as  far  as  the  bottom  of  the  tube. 

(6)  The  colonies  in  gelatine  plate  cultures  resemble  those  of  cholera,  but  they  do  not 
liquefy  the  gelatine;  the  bacilli  are  also  curved  and  similar  in  this  respect  to  those  of  cholera. 

(c)  Oval  dark  yellowish  colonies  having  a  striated  double  contour  do  not  liquefy  the 
gelatine,  and  are  composed  of  curved  bacilli  in  the  shape  of  a  comma  much  thicker  than  that 
of  cholera. 

(d)  The  colonies  liquefy  the  gelatine;  in  the  middle  of  the  liquefied  portion  the  colonies 
are  observed  under  the  form  of  a  trellis,  slightly  yellowish,  the  trabeculee  of  which  are  sepa- 
rated by  openings;  by  their  form  the  bacilli  recall  those  of  cholera,  but  they  are  thicker, 
more  rarely  curved,  and  their  extremities  are  truncated. 

(e)  The  colonies  of  a  dark  brownish  yellow  color,  formed  by  sinuous  fringes,  pretty  quickly 
liquefy  the  gelatine,  and  have  a  raj)id  growth;  they  are  composed  of  very  fine  little  bacilli, 
slightly  curved,  which  present  dark  granules  at  their  extremities.  These  colonies  are  obtained 
from  the  intestine  of  the  guinea-j)ig. 


A  COMMA  BACILLUS  IN  CHOLERA  NOSTRAS. 

By  FiNKLER  AND  PRIOR. 

After  a  long  and  painstaking  research  upon  the  cholera  bacteria  Professor  Finkler  and 
Dr.  Prior  published  at  the  end  of  their  communication  (Centralblatt  f.  allgemeine  Gesund- 
heitspflege,  erster  Band,  Bonn,  1885)  the  following  resum^: 

(I)  We  confirm  the  presence  of  Koch's  comma  bacilkis  in  the  intestinal  contents  and  in 
the  dejecta  of  cholera  Asiatica  in  the  epidemic  of  Genoa,  1884. 

(3)  We  have  discovered  comma  bacilli  in  the  dejecta  of  cliolera  nostras  patients;  we  have 
found  them  as  well  by  direct  microscopic  examination  of  the  intestinal  contents,  as  also  by 
making  pure  cultures  of  them  and  we  have  described  their  characteristics. 

(3)  Both  of  these  species  of  comma  bacilli  are  vibriones,  which  grow  into  genuine  spirilli. 
As  well  in  morj)hology  as  in  the  changes  of  form  which  they  undergo  are  these  vibriones 
similar. 

(4)  The  behavior  under  culture  is  identical  in  the  case  of  both  vibriones,  the  differences 
■of  circumstances  affecting  the  nutrient  medium  and  of  temperature  separate  them  very 
slightly  from  each  other — differences  which  are  to  be  exj)lained  as  relative  rather  than  ab- 
:solute,  such  as  greater  enei'gy  of  growth  and  vitality  of  the  vibrio  of  cliolera  nostras. 

(5)  Of  the  physiological  characters  of  the  vibriones  we  especially  emphasize  the  consider- 
able power  of  resistance  against  drying,  against  different  temperatures,  and  against  decompo- 
;sitiori. 

(6)  We  affirm  the  possibility  of  a  resting  state  and  hold  it  as  probable  that  it  may  be  due 
"to  the  formation  of  spores  similar  to  those  of  other  micro-organisms. 

(7)  Both  vibriones  are  pathogenic. 

(8)  The  pathogenic  power  of  the  vibrio  of  Koch  is  greater  than  that  of  the  vibrio  of 
IFinkler-Prior;  we  have  here  also  to  do  with  only  a  relative  difference. 

(9)  The  pathogenic  power  is  not  shown  in  all  species  of  animals;  moreover  a  large  num- 
b»er  of  them  possess  an  immunity  for  both  vibriones;  they  are  distinguished  only  under  certain 
'Circumstances.  The  receptive  animal  species  and  those  which  furnish  favorable  conditions  are 
cthe  same  for  both  vibriones. 

(10)  The  symptoms  of  disease  which  the  two  vibriones  occasion  in  the  animal  body  have  a 
'Certain  similarity  with  those  of  cholera  in  man;  they  are,  however,  not  pathognomonic,  but 
ican  in  guinea-i3igs  be  produced  also  by  other  infectious  substances  and  chemical  poisons. 

(II)  The  etiological  relation  between  the  comma  bacillus  and  Asiatic  cholera  is  most 
probably  established  through  its  constant  presence,  but  it  is  not  proven  with  certainty  by  the 
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•experiments  upon  animals.  The  etiological  relation  between  the  comma  hacillus  discovered 
by  us  and  cholera  nostras  is  established  probably  on  the  one  hand  by  the  presence  of  the 
micro-organism,  on  the  other  hand  by  the  extensive  correspondence  as  well  in  the  appearances 
of  cholera  nostras  and  Asiatica  as  in  the  biological  and  pathological  qualities  of  both  comma 
bacilli. 

(12)  Both  vibriones  can  be  found  in  the  blood  after  injection  into  the  intestine  and  be 
■excreted  in  the  urine.  The  sojourn  of  the  Koch  vibrio  in  the  animal  body  may  increase  the 
power  of  growth,  so  that  thereby  still  another  correspondence  in  the  culture  behavior  of  the 
two  vibriones  may  be  attained. 


ABSENCE  OF  THE  FINKLER  BACILLUS  IN  CHOLERA  NOSTRAS. 

Meyerhoefer  (Deutsch.  med.  Wochr.,  1885,  No.  46)  obtained  an  autopsy  of  a  typical  case 
of  cholera  nostras.  The  light  grayish  perfectly  fluid  contents  of  intestines  presented  almost 
a  pure  culture  of  a  small  straight  bacillns;  no  bacteria  of  ciirved  form  were  discovered.  In 
plate  cultures  numberless  circular  colonies  grew  in  24  hours  from  the  intestinal  fluid,  which 
under  low  magnifying  power  presented  a  light  brown  aspect  with  a  coarsely  granular  surface 
and  a  shai'p  border.  They  rapidly  rendered  the  gelatine  fluid,  exhaling  a  penetrating  odor. 
In  tube  cultures  the  colonies  grew  in  the  line  of  the  puncture  by  the  needle  producing  a 
translucent  fluidity  within  24  hours,  and  after  a  few  days  the  whole  of  the  gelatine  became 
fluid,  and  there  was  a  flocculent  sediment  of  a  cheesy  appearance.  Cover-glass  cultures  from 
the  plate-culture  colonies  showed  the  development  of  actively  moving  bacteria  without  the  for- 
mation of  spirilli  of  any  sort.  These  cover-glass  cultures  after  staining  showed  the  same 
bacillus,  previously  discovered,  in  absolutely  pure  culture.  It  is  certain  from  this  description 
that  the  above  bacillus  is  not  identical  Avith  the  Finkler-Prior  bacillus.  As  is  well  known, 
Koch  has  been  unable  to  find  the  Finkler-Prior  bacilli  in  the  intestinal  contents  even  in  fatal 
•cases  of  cholera  nostras.  The  etiological  relation  of  the  Finkler-Prior  bacillus  with  cholera 
nostras  is  therefore  very  questionable. 

Dr.  Kartulis,  of  Alexandria  (Zeitschrift  viir  Hygiene,  VI,  Bd.  I,  Heft,  1889),  in  writing 
upon  the  etiology  of  cholera  nostras  in  contrast  to  cholerifox'm  diseases,  mentions  a  similar 
investigation  by  Frank,  who  rej^orted  the  bacteriological  investigation  of  the  intestinal  con- 
tents of  11  cases,  of  which  7  were  cholera  nostras,  2  arsenical  poisoning,  and  2  peritonitis. 
He  also  cites  his  own,  12  suspicious  cases.  Of  these,  only  2  corresponded  closely  with  cholera 
in  their  symptoms;  the  other  10  included  arsenical  poisoning,  copper  poisoning,  and  sausage 
poisoning.  The  object  of  these  investigations  was  the  determination  of  the  jiresence  or  absence 
of  curved  bacilli  with  special  intention  of  comparing  their  morphological  and  biological  quali- 
ties with  those  of  the  comma  bacillus  of  Koch  and  of  the  Finkler  and  Prior  bacillus.  The 
result  of  the  investigations  of  Dr.  Kartulis  was  entirely  negative ;  no  curved  bacilli  of  any 
kind  were  found  in  any  of  these  cases. 

BlEDBRT  (Der  neuste  Stand  der  Cholera-Frage,  Dent.  med.  Zeitung,  1885.  No.  81,  from 
Baumgarten's  Jahresbericht,  zweiter  Jahrgang)  : 

This  author  sought  for  comma  bacilli  in  the  stools  and  intestinal  contents  of  a  fatal  case  of 
suspected  cholera  by  the  use  of  Koch's  methods,  but  found  neither  the  Koch  nor  the  Finckler- 
Prior  spirilli.  The  case  was  therefore  freed  from  the  susj^icion  of  cholera  Asiatica  and 
regarded  as  cholera  nostras  (arsenical  poisoning  was  excluded  by  chemical  analysis). 


THE  NAPLES  CHOLERA  BACILLUS. 

Emmerich  (Arch.  f.  Hygiene,  1885)  in  Naples  had  the  opportunity  to  conduct  investiga- 
tions upon  9  cases  of  Asiatic  cholera.  The  object  of  his  journey  to  Italy,  under  the  authority 
of  the  Hygienic  Institute  of  Munich,  was  to  obtain  pure  cultures  of  the  comma  bacillus  of 
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Koch.  He  occupied  his  time  in  the  examination  of  the  whole  intestinal  tract  and  in  researches 
upon  the  blood  and  internal  organs,  neglecting  to  make  nse  of  plate  cultures.  Intending  to 
resort  to  these  later,  he  obtained  pieces  of  the  organs  and  specimens  of  blood  from  all  of  the 
cholera  corpses  and  of  the  blood  of  cholera  patients,  and  placed  them  in  test-tubes  of  steril- 
ized gelatine,  which  he  brought  back  toMtmich.  Emmerich  often  found  the  comma  bacillus 
of  Koch  in  the  intestinal  contents  of  these  cases,  as  well  as  of  other  cases  of  cholera,  although 
not  during  the  whole  duration  of  the  disease.  But  he  positively  affirmed,  besides  the  comma 
bacilli  of  Koch,  the  ]Dresence  of  other  comma-like  bacteria,  and  furthermore  asserted  that 
there  were  cholei"a  cases  in  which  neither  the  comma  bacilli  of  Koch,  nor  other  comma  bacilli 
could  be  recognized  either  by  microscopic  examination  or  by  the  plate-culture  method. 
Emmerich,  however,  never  missed  in  the  intestinal  contents  of  cholera  and  other  kinds  of 
cholera  a  bacterium,  in  the  shape  of  a  short  rod,  which  he  regarded  as  closely  allied  both 
morphologically  and  biologically  to  the  pathogenic  typhus  bacillus,  distinguishable  from  it, 
however,  as  well  as  from  all  other  known  bacteria,  as  Buchner  has  declared.  This  '  "Naples  bacil- 
lus," which  is  not  only  constantly  but  always  even  in  enormous  numbers  present  in  the  cholera 
dejecta,  also  is  foimd  to  be  growing  in  all  of  the  above-mentioned  gelatine  tubes  containing 
the  blood  and  organs  of  cholei^a  cases  almost  throughout  the  whole  series  and  in  absolutely  pure 
cultures,  as  was  proven  at  Munich  by  resorting  to  plate  cultures.  With  ''the  Naples"  bacillus. 
Emmerich  j)erformed  a  large  series  of  inoculations,  experiments  itpon  guinea-pigs,  rabbits, 
dogs,  cats,  and  monkeys  with  the  most  positive  results,  which  to  him  appeared  to  show  that 
by  sub-cutaneous,  intra-abdominal  and  intra-pulmonal  injection  of  the  ''Naples  bacilli "  a  series 
of  clinical  symptoms,  similar  to  those  of  cholera  in  man,  as  also  of  similar  pathological 
appearances,  were  produced  in  all  of  the  above-mentioned  animals. 

From  his  results  thus  obtained  Emmerich  held  it  as  proven  that  the  "Naples  bacillus" 
discovered  by  him  is  the  cause  of  Asiatic  cholera,  and  that  the  Koch  comma  bacilhis  has  only 
an  accidental  presence  in  the  cholera  dejecta.  Although  these  experiments  may  not  warrant 
Emmerich's  opinion  concerning  the  ethological  relation  between  his  bacillus  and  the  produc- 
tion of  genuine  cholera,  they  seem  to  show  that  there  may  be  several  kinds  of  bacteria  capable 
of  exciting  in  animals  a  process  very  similar  to  cholera ;  thus  Koch  mentions  that  he  has  been 
able  to  produ.ce  upon  guinea-pigs  the  abve-described  symptoms  in  a  very  characteristic  way 
by  the  use  of  a  species  of  pathogenic  bacteria  isolated  by  Brieger  from  human  faeces.  Vir- 
chow  states  that  "in  a  large  series  of  experiments  concerning  infection  by  means  of  the  injec- 
tion of  sej^tic  substances  into  the  blood,  performed  in  the  year  1847,  he  was  able  to  produce 
appearance  perfectly  similar  to  cholera. " 

ESCHERICH  (Fortschr.  d.  Med.,  1885,  Nos.  16  and  17)  publishes  the  observation  that  he 
could  by  the  use  of  both  of  his  two  very  common  faeces  bacteria  (milchkothbacterien),  namely 
"bacterium  coli  comune"  and  "bacterium  lactis  serogenes,"  produce  symptoms  of  disease  in 
guinea-pigs  which  could  scarcely  be  distingiTished  from  those  of   the  Emmerich  cholera 
in  these  animals. 

Buchner  (Arch.  f.  Hygiene,  1885),  after  an  extraordinary^  and  painstaking  comparative 
bacteriological  research  concerning  not  only  the  normal,  but  also  the  abnormal,  morphological 
and  biological  appearances  of  bacteria,  as  also  those  variations  in  growth  seen  by  the  naked 
eye  and  under  the  microscope,  which  chemical  changes  of  the  nutrient  medium  and  transplan- 
tations from  ai'tificial-culture  media  to  the  living  animal  may  produce  in  bacteria,  and  concern- 
ing further  their  chemical  qualities  (acid  jiroductions,  fermentation,  etc.),  as  well  as,  finally, 
their  power  of  resistance  to  increase  of  harmful  chemical  agents  (acid,  alkali,  etc.),  cold  and 
I  drying,  arrives  at  the  conclusion  that  the  ''  Naples  cholera  bacilli"  represent  a  species  distin- 
guishable from  all  other  known  bacteria.  The  author,  in  accordance  with  the  views  of  von 
Eminerich,  declares  that  this  bacillus  has  a  special  significance  in  the  small  intestines.  In 
spite  of  this,  however,  Biichner  looks  upon  the  question  of  the  etiology  of  cholera  as  unde- 
cided by  von  Emmerich's  experiments ,  and  he  regards  the  production  of  cholei-a  ej)idemics 
from  the  same  stand-point  as  Pettenkofer.  v 
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BuCHNER  AND  EMMERICH  (Aerztl.  Iiitelligenz-Blatt,  Miinchenei'  med.  Wocliiisclir. ,  1885, 
No.  44)  aftei'  a  new  and  comprehensive  series  of  experiments,  report  (contrary  to  the  ex- 
perience of  von  Emmerich  in  the  previous  year)  that  no  bacteria  are  to  be  found  in  the  in- 
ternal organs  (liver,  spleen,  and  heart  blood)  in  the  majority  of  acute  cases  of  cholera.  On  the 
other  hand,  they  found  the  Naples  cholera  bacillus"  in  the  bronchial  mucus  and  in  the  lung 
tissue  of  corpses  in  several  cases  and,  by  means  of  the  Koch  plate-cultures  they  often  discov- 
ered them  among  many  thousand  colonies  pure  or  mixed  with  other  bacteria.  They  believe 
that  these  observations  confirm  and  give  support  to  the  theory  that  the  lungs  are  the  place  of 
entrance  of  the  germs  of  cholera.  As  a  result  of  their  investigations  of  the  intestinal  contents 
in  cholera,  the  authors  admit  that  the  flakes  of  epithelium  usually  contain  the  Koch  comma 
bacilli;  but  they  assert  also  that  the  "Najjles  bacilli"  are  found  in  incomparaldy  greater  num- 
bers in  the  fluid  contents  of  the  stomach  and  small  intestines,  often,  indeed,  in  pure  culture. 


ON  THE  C0M3IA  B'ACILLUS  OF  KOCH  AND  THE  BACILLUS  OF  EMMERICH. 

COMPARATIVE   EXPERIMENTS    PERFORMED  IN  THE  CHEMICAL    LABORATORY  OP  THE  UNIVER- 
SITY OF  PALERMO,  NOVEMBER,  1885. 

By  Dr  F.  Coppola.* 

According  to  the  investigations  of  Dr.  Emmerich  upon  cholera,  commenced  in  Naples 
during  the  e^sidemic  of  1884,  and  continued  in  Palermo  in  that  of  1885,  a  new  bacillus  other 
than  that  of  Koch's  should  be  considered  as  the  cause  of  cholera. 

Unwilling  to  admit  that  the  concurrence  of  two  different  bacilli  may  be  necessary  to  cause 
a  single  disease,  science  should  first  of  all  determine  whether  the  bacillus  of  Koch  or  that  of 
Dr.  Emmerich  should  be  accepted  as  the  true  pathogenic  agent  of  cholera,  disregarding  for  the 
moment  the  possibility  that  neither  one  nor  the  other  is  the  real  cause. 

This  question  looked  at  from  the  bacteriological  point  of  view  comprehends  the  morph- 
ology and  biology  of  the  choleraic  agent;  from  the  stand-point  of  pathology  it  comprises  the 
nature  of  that  disease.  Whilst  the  bacillus  of  Koch  is  met  with  in  the  alimentary  canal,  that  of 
Emmerich  is  found  in  the  blood  and  in  the  internal  organs;  whilst  in  the  first  case  cholera 
may  be  an  infection  localized  h\  the  intestinal  canal,  in  the  second  case  it  should  be  considered 
as  a  general  infection. 

Leaving  aside  the  discussion  as  to  whether  the  clinical  and  epidemiological  characters  of 
cholera  accord  more  with  the  first  or  with  the  second  theory,  and  whether  recent  researches 
made  in  the  field  of  bacteriology  may  be  more  favorable  to  the  bacillus  of  Koch  or  to  that  of 
Emmerich,  I  limit  myself  to  stating  how  the  experiments  made  upon  animals  have  not  even 
to-day  cleared  uj)  this  question.  Although  Nicati  and  Rietsch,  Babes,  Flugge,  Watson- 
Cheyne,  as  also  Koch,  Gibier.  and  Van  Ermengen,  aflRnii  that  they  have  produced  Asiatic 
cholera  with  the  comma  bacillus.  Dr.  Emmerich  asserts  the  same  for  the  Naples  bacillus. 

This  being  the  state  of  the  question,  I  have  thoiight  it  useful  to  compare  the  effects  which 
each  of  these  two  bacilli  produce  in  animals,  although  with  the  comma  bacilli  the  inocula- 
tions have  been  made  solely  in  the  intestinal  canal,  and  that  of  Emmerich  solely  beneath  the 
skin;  moreover,  no  one  hei'etofore  has  had  the  opportunity  to  make  comparative  experiments 
Avith  these  two  bacilli. 

I  have  exiDerimented  upon  guinea-pigs,  using  as  material  for  inoculation  perfectly  pure 
cultures,  sometimes  of  the  bacillus  of  Koch  oHained  from  the  dejecta,  sometimes  of  the 
bacillus  of  Emmerich  Avith  which  Emmerich  himself  had  the  kindness  to  furnish  me  from  a 
pure  culture  obtained  in  Palermo  from  the  lungs  of  a  cholera  corpse. 

With  the  comma  bacillus,  as  with  the  bacillus  of  Emmerich,  I  have  made  two  series  of 
experiments.  In  the  one  I  have  performed  the  inoculatioais  by  way  of  the  stomach  after  the 
method  of  Dr.  Koch,  which  consists  in  introducing  into  the  stomach  by  means  of  a  catheter  a  5 
per  cent,  solution  of  carbonate  of  soda,  and  20  to  30  minutes  after  some  fluid  from  a  culture 
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of  the  comma  bacillns,  injecting  immediately  afterwards  into  the  abdominal  cavity  a  gramme 
of  the  alcoholic  tinctiTre  of  opium  for  every  200  grammes  of  weight  of  the  animal;  in  the  other 
series  of  experiments  I  have  performed  the  inoculations  hypodermically,  by  means  of  a  syringe 
previously  sterilized  at  150°  C,  first  washing  the  site  of  injection  with  a  solution  of  1  to  500 
of  corrosive  sublimate. 

A. — EXPERIMENTS  WITH  THE  COMMA  BACILLUS. 

(1)  Inoculations  by  ivay  of  the  sfomac7«.— By  this  process  I  have  performed  six  experi- 
ments, which  uniformly  succeeded.  The  weight  of  the  guinea-pigs  varied  from  550  to  750 
grammes;  there  was  injected  into  the  stomach  from  3  to  4  cubic  centimeters  of  the  culture 
bouillon. 

After  5  to  10  minutes  from  the  operation,  the  animals  fell  into  a  narcotism  more  or  less 
profound,  from  which  after  60  to  90  minutes  they  began  reviving.  Not  recovering  their 
natui^al  activity,  but  refusing  food,  they  often  laid  down,  and  again,  after  making  a  few  uncer- 
tain steps,  resumed  a  recumbent  position.  Little  by  little  they  always  became  more  prostrated. 
They  dragged  upon  the  floor  the  posterior  extremities,  which  began  to  be  paretic  and  more  or 
less  cold. 

The  rectal  temperature  from  39-i^o°,  which  is  the  normal,  fell  step  by  step  until  it  reached 
a  minimum  of  35°.  There  were  evacuations,  but  not  more  frequent  or  less  consistent  than 
ordinary;  the  urine  was  suppressed  almost  always;  sometimes  lachrymation  was  observed. 
Reflex  actions  were  preserved. 

The  respiration,  which  in  the  first  period  is  most  agitated,  approaching  suffocation,  sub- 
sequently becomes  slower  and  more  shallow.  The  cardiac  impulse  always  became  weaker  to 
the  point  of  not  being  perceptible  at  all.  With  these  symptoms,  after  24  to  48  hours  death 
invariably  followed. 

At  the  autopsy  the  lungs  were  found  normal,  the  heart  arrested  in  diastole,  and  even 
immediately  after  death  not  sensitive  to  the  electric  current.  The  stomach,  the  duodenum, 
and  the  whole  small  intestine  as  far  as  the  caecum  was  markedly  injected  and  here  and  there 
were  seen  sparsely  scattered  points  of  ecchymosis.  The  csecum  and  a  large  part  of  the  colon 
were  dilated  but  not  injected.  There  was  serum  in  the  abdominal  cavity.  Incizing  the 
walls  of  the  stomach,  a  large  quantity  of  fluid  contents  of  a  greenish  color  with  ingested 
vegetables  escaped;  on  the  other  hand,  from  the  duodenum  and  the  small  intestine  a  large 
quantity  of  grayish  and  slightly  gelatinous  fluid  with  flakes  suspended  in  it  escaped;  the 
csecum  and  a  good  part  of  the  cdlon  contained  much  fluid  mixed  with  fecal  matter;  finally,  in 
the  lower  part  of  the  colon  and  in  the  rectum  solid  well-formed  faeces  were  met  with.  The 
mucous  membrane  of  the  stomach,  of  the  duodenum,  and  of  the  small  intestine  showed  much 
injection. 

By  means  of  gelatine  plate-cultures  I  constantly  found  the  stomach  and  various  sections  of 
the  intestine,  princij^ally  the  small  intestine,  abundant  in  comma  bacilli,  almost  in  the  condi- 
tion of  pure  cultures.  I  never  recovered  comma  bacilli  or  other  vegetable  organisms  either 
from  the  lungs  or  the  blood  or  the  liver  or  the  sj)leen,  etc.  In  some  experiments  the  pro- 
cedure followed  was  that  of  introducing  into  the  gelatine,  by  means  of  a  j)latinum  wire 
sterilized  by  heat,  a  small  portion  of  the  organ,  which  was  removed  with  an  instrument  also 
previously  sterilized  by  heat. 

(2)  Hypodermic  inoculations. — By  this  process  I  have  performed  three  experiments,  which 
were  not  more  extended  because  they  gave  constant  results.  I  injected  beneath  the  skin  of 
the  back  one-half  of  a  cubic  centimeter  of  the  comma  bacillus  culture. 

Death  occurred  always  within  12  to  24  hours.  The  cardiac  impulse  always  became  weak; 
the  respiration  more  superficial.  The  animal  seemed  not  so  much  prostrated  in  strength  as  it 
suffered;  it  cried  spontaneously  and  when  disturbed;  it  did  not  eat  and  it  passed  urine  a  few 
times;  the  evacuations  were  less  frequent  than  ordinarily. 

The  extremities,  first  the  posterior  and  then  the  anterior,  became  more  and  more  cold;  the 
rectal  temperature  gradually  fell,  in  one  case  from  39-ro-°,  the  point  it  was  before  the  injection, 
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in  an  hour  and  a  lialf  as  low  as  38y^o";  in  2|  hours  to  36y^o°;  in  6  hours  to  34°;  and  in  12  hours 
to  31°.  At  the  autopsy  the  lungs  were  hyperasmic  and  the  heart  flaccid;  the  fluid  of  the 
peritoneal  cavity,  the  stomach,  and  the  intestines  were  normal,  or  at  most  the  duodenum  was 
only  slightly  rosy.  The  stomach,  the  csecum,  and  a  large  part  of  the  small  intestine  contained 
solid  matter;  the  duodenum  and  the  portion  adjacent  to  the  ileum  coiitained  coagulated  mucus. 

Gelatine  cultures  demonstrated  the  presence  of  the  comma  bacillus  in  the  intestinal  canal 
and  in  all  the  organs,  most  abundantly  in  the  spleen;  but  I  never  recovered  them  from  the 
blood. 

B. — EXPEEIMENTS  WITH  THE  EMMERICH  BACILLUS. 

(1)  Inoculations  by  way  of  the  stomach. — By  this  jn'ocedure  I  performed  five  experiments 
with  only  one  followed  by  death.  In  order  to  compensate  for  the  lesser  activity  of  growth  which  . 
the  bacillus  of  Emmerich  possesses  in  comparison  to  that  of  Koch,  I  always  injected  not  less 
than  8  to  10  cubic  centimeters  of  the  bouillon.  The  eft'ects  of  the  opium  having  disappeared, 
the  animal  again  began  to  eat  after  3  to  4  hours  without  showing  any  symptom  worthy  of 
note;  for  4  to  6  hours  the  rectal  temperature  remained  lower  than  normal,  but  after  13  to  15 
hours  everything  seemed  to  have  entirely  recovered  its  physiological  condition. 

In  the  case  followed  by  death  the  animal  was  a  guinea-pig  far  advanced  in  pregnancy. 
During  the  first  24  hours  it  did  not  present  any  special  symptoms,  but  after  35  hours  from  the 
injection  it  gave  birth  to  a  dead  fetus;  after  that  it  grew  constantly  worse  until,  Avithout 
presenting  any  characteristic  symptoms,  it  died  12  hours  later. 

At  the  aiitopsy  the  heart  was  found  flaccid,  the  kings  congested,  the  stomach  normal,  con- 
taining solid  matter,  the  duodenum  and  a  greater  part  of  the  ileum  hypersemic,  containing 
threads  and  flakes  of  mucus.    The  rest  of  the  intestinal  canal  ]3resented  nothing  abnormal. 

Gelatine  cultures  were  made,  and  by  them  the  presence  of  the  bacillus  of  Emmerich  in 
pure  culture  was  shown  in  the  placenta  and  in  the  lungs  of  the  fetus,  the  only  organs  which 
were  examined.  The  same  bacillus  was  abundant  in  the  blood,  in  the  lungs,  in  the  liver,  etc., 
and  in  the  intestines  of  the  mother. 

(2)  Hypodermic  inoculations  — By  this  method  I  have  performed  5  experiments,  all  followed 
by  death.  A  fact  worthy  of  note  is  that  after  the  injection  a  sensible  increase  of  the  body 
temperature  was  observed,  which  lasted  from  5  to  7  hovirs.  In  one  case,  for  example,  the  tem- 
perature measured  in  the  rectum  39yo°  before  the  injection;  after  an  hoiir  and  a  half  it  was 
raised  to  40j''o°;  after  3  hours  to  41y*o°;  after  6  hours  to  39yV- 

At  the  same  time  a  certain  general  hyper-excitability  was  observed ;  it  respired  more 
frequently;  the  cardiac  impulse  was  stronger;  the  animal  refused  its  food,  passed  urine  and 
solid  faeces.    Sometimes  movements  were  observed  resembling  efi;orts  at  vomiting. 

After  that  the  temperature  began  to  fall  to  the  normal;  iw  one  case  two  hours  before  death 
the  temperature  of  the  rectum  was  34yV°,  whilst  a  few  hours  after  death  it  measured  25°.  The 
respiration  became  less  frequent  and  more  shallow;  the  cardiac  impulse  became  imjDerceptible; 
first  the  posterior  extremities  then  the  anterior  became  paretic,  but  reflexes  were  preserved 
in  a  normal  condition  to  the  last.  Without  any  new  symx^toms  after  12  to  30  hours  death 
supervened. 

At  the  autopsy  the  lungs  were  found  hypersemic,  the  heart  flaccid,  the  stomach  normal  or 
slightly  injected,  but  always  distended  with  solid  food;  the  duodenum  and  the  greater  part  of 
the  small  intestines  were  injected  and  contained  flakes  and  threads  of  mucas.  The  rest  of  the 
intestinal  canal  was  normal  and  filled  with  solid  matter. 

Gelatine  cultures  showed  that  the  blood,  the  lutigs,  the  liver,  the  kidneys,  the  duodenum, 
etc.,  contained  pure  cultures  of  the  bacillus  of  Emmerich. 

CONCLUSIONS. 

The  bacillus  of  Koch  inoculated,  whether  beneath  the  skin  or  into  the  stomach,  constantly 
occasions  death  in  guinea-pigs  without  producing  any  of  the  characteristic  clinical  symptoms  of 
■cholera,  if  we  exclude  lowering  of  the  temperature,  which,  however,  in  guinea-pigs  has  no  great 
importance,  for  disturbances  of  any  kind  may  produce  it. 
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By  hypodermic  incculatioiis  deatli  supervenes  through  a  general  infection.  The  comma 
bacillus  was  present  in  all  the  organs,  including  the  intestines.  With  respect  to  the  intes- 
tinal canal,  at  the  autopsy  only  a  slight  catarrh  of  the  duodenum  and  a  short  portion  of  the 
small  intestine  was  found. 

On  the  contrary,  following  the  inoculations  by  the  stomach,  the  anatomical  characters  of 
cholera  were  found,  and  in  no  organ,  except  that  of  the  digestive  tube,  was  it  poss'ble  to  find 
comma  bacilli.  Therefore  the  bacillus  of  Koch,  if  it  is  not  the  real  cause  of  cholera,  is  cer- 
tainly capable  of  determining  in  guinea-pigs  an  infection  which,  although  it  is  limited  to  the 
intestinal  canal,  determines  the  anatomical  lesions  characteristic  of  cholera  and  the  death  of 
the  animal  in  24  to  48  hours. 

With  respect  to  the  bacillus  of  Emmerich,  inoculated  under  the  skin  it  produces  death 
with  the  clinical  symptoms  of  a  septictemia.  In  the  first  stage,  elevation  of  temperature, 
weakening  of  respiration,  a  general  restlessness;  and  in  the  second  stage,  notable  lowering  of 
the  temperature,  prostration  of  strength,  cerebral  depression,  and  death.  At  the  autopsy, 
with  respect  to  the  intestinal  canal,  only  anatomical  lesions  of  an  acute  catarrh  of  the  duodenum 
are  found. 

Inoculated  into  the  stomach  after  the  method  of  Koch  it  is  either  harmless  or,  pene- 
trating the  intestinal  wall,  enters  the  blood  and  occasions  the  same  effects  as  by  hypodermic 
injection. 


REPORT  ON  RESEARCHES  CONCERNING  CHOLERA. 
By  Paterno. 

Paterno  (Ann.  di  chim.  e  di  farm. ,  No.' 2,  Feb.,  1886)  presented  a  summary  report  upon 
the  scientific  researches  concerning  cholera  which  have  been  conducted  in  the  chemical  lab- 
oratory of  the  University  of  Palermo  during  the  last  epidemic.  The  experiments  may  be 
divided  into  three  groups  :  1st,  those  performed  by  Drs.  Emmerich  and  Buchner  more  partic- 
ularly bearing  upon  the  nature  of  the  specific  agent  of  cholera ;  2d,  those  of  Dr.  Coppola 
upon  the  comparative  action  within  the  animal  organism  of  the  bacteria  of  Koch  and  of 
Emmerich  ;  3d,  those  of  Drs.  Leone  and  Oliveri  upon  the  drinking  water  of  our  city.  Besides 
these  researches  others  were  undertaken  concerning  the  soil  and  the  air,  in  order  to  discover 
the  action  which  these  vehicles  might  exercise  in  the  propagation  of  cholera ;  others  still  were 
initiated  for  the  purpose  of  isolating  from  the  vomit,  from  the  iirine,  and  from  the  faeces  of 
cholera  patients  the  poisonous  alkaloids  which  according  to  some  are  produced  in  cholera  and 
are  the  direct  cause  of  death  ;  and  finally  others  directed  to  the  study  of  the  products  of  de- 
composition in  albuminous  substances  and  in  the  niTtrient  gelatine  occasioned  by  the  influence 
of  the  development  of  the  bacillus  of  Koch  ;  but  such  experiments  could  not  be  conducted  to 
a  consummation  because  they  should  have  been  performed  dui-ing  the  height  of  the  epidemic, 
when  I  and  my  assistants  in  the  labox'atory  were  otherwise  occupied  in  combating  the  disease. 

EXPERIENCE  OF  DRS.  EMMERICH  3^ND  BUCHNER. 

It  is  known  that  Emmerich  does  not  recognize  the  comma  bacillus  of  Koch  as  the  real  patho- 
genic agent  of  cholera,  and  that  he  ascribes  that  agency  to  another  bacillus  of  smaller  size, 
which  was  met  with  in  the  blood  and  organs  of  cholera  patients  during  the  epidemic  of 
Naples  of  the  last  year.  The  new  experiments  performed  between  the  20th  and  olst  of  Octo- 
ber in  my  laboratory  have  led  to  the  following  results:  In  the  internal  organs  (liver,  spleen, 
and  kidneys)  and  in  the  blood  of  the  heart  in  the  majority  of  cases  of  acute  cholera  no  micro- 
organisms were  found  ;  only  once  in  the  liver  were  the  "Naples  bacilli  "  found.  These  bacilli  were 
not  found  in  the  serum  of  the  pericardium  or  peritoneal  cavity,  nor  even  in  the  viscid  matter 
which  in  cases  of  typical  cholera  covers  the  abdominal  organs.  In  the  contents  of  the  intes- 
tines and  stomach  the  comma  bacillus  of  Koch  was  always  found  (the  authors  employed  a 
new  method  of  research  by  Avhich  they  obtained  the  comma  bacilli  in  cultures  almost  pure 
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witliin  twelve  to  eighteen  hours).  In  the  contents  of  the  stomach  and  intestines,  however,  a 
great  number  of  bacilli  whose  colonies  are  altogether  identical  to  those  of  the  "  Naples  bacil- 
lus" was  found  in  the  majority  of  cases.  Finally  a  special  examination  of  the  lungs,  Avhich 
according  to  the  ideas  of  Pettenkoffer  are  the  organs  through  which  the  disease  invades  the 
body,  was  made  ;  in  some  cases  the  results  were  negative,  but  in  the  majority  a  large  number 
of  colonies  of  the  "Naples  bacillus"  was  found,  but  they  were  markedly  modified  and  atten- 
uated. 

BXPEEIMENTS  OF  DR.  COPPOLA. 

Dr.  Coppola,  in  order  to  contribute  to  the  settlement  of  the  question  between  Koch  and 
Emmerich  as  to  which  bacillus  may  be  the  real  cause  of  cholera,  has  compared  the  results 
which  the  comma  bacillus  and  the  "Naples  bacillus"'  i5roduce  by  inoculation  into  animals,  having 
used  perfectly  pure  cultures,  furnished  him  by  Emmerich  himself.  He  has  performed  two 
series  of  experiments,  practicing  both  hypodermic  injections  and  injections  into  the  stomach, 
after  the  method  of  Koch.  The  results  obtained  may  be  thus  summarized :  The  bacillus  of 
Koch,  whether  injected  beneath  the  skin  or  into  the  stomach,  constantly  occasions  the  death 
of  guinea-pigs  without  any  clinical  symptoms  of  cholera,  if  lowering  of  the  temperature  is 
excepted,  and  to  which  phenomenon  they  are  naturally  subject;  after  hypodermic  inoculation 
death  occurs  through  general  infection,  and  the  comma  bacillus  is  found  in  all  the  organs  and 
intestines,  which  latter  present  the  anatomical  signs  of  a  slight  catarrh  limited  to  the  duode- 
num and  to  a  small  portion  of  the  ilium;  on  the  other  hand,  as  a  consequ,ence  of  inoculation 
into  the  stomach  the  anatomical  characteristics  of  cholera  are  found  at  the  autopsy,  and  the 
comma  bacilli  are  found  only  in  the  digestive  tract.  As  to  the  bacillus  of  Emmerich,  inoculated 
beneath  the  skin,  death  is  produced  with  the  clinical  symptoms  of  septicaemia  ;  in  the  first  stage 
there  is  elevation  of  temperature,  difficulty  of  respiration,  and  general  restlessness ;  in  the 
second  stage,  notable  lowering  of  the  temperature,  prostration  of  strength,  and  cerebral 
depression,  followed  by  death.  Inoculation  into  the  stomach,  after  Koch,  either  remained 
harmless  or  the  bacilli  escaped  from  the  intestines  into  the  blood  and  determined  the  same 
effects  as  those  of  the  hypodermic  injection. 

EXPERIMENTS  UPON  WATER  BY  DRS.   LEONE  AND  OLIVERI. 

In  these  researches  the  method  of  Koch  has  been  followed,  and  another  method,  due  to 
Dr.  Buchner,  which  consists  in  using  as  a  culture  fluid  a  sterilized  inixture  of  one  part  of  nutri- 
tive gelatine  with  five  parts  of  a  solution  of  chloride  of  sodium  of  1.03  per  cent. ;  in  this  fluid 
#the  bacilli  of  Koch  develop  well,  whilst  the  other  micro-organisms  grow  only  with  difficulty. 

The  water  examined  was  obtained  from  places  most  infected  and  during  the  time  that  the 
epidemic  was  most  active. 

Now,  notwithstanding  the  experiments  were  repeated,  the  presence  of  the  comma  bacillus 
could  not  be  demonstrated  in  any  specimen  of  water.  But  it  was  shown  that  among  other  bac- 
teria the  water  contained  one  form  whose  plate  and  tube  cultures  showed  colonies  very  similar 
to  those  of  the  bacillus  of  Koch,  so  much  so  as  to  render  distinction  difficult;  yet  in  the  micro- 
scopic examination  the  distinction  is  easy,  because  the  individuals  are  less  curved  and  are 
plumper  than  the  bacillus  of  Koch;  moreover,  cultures  of  this  bacterium  when  injected  into 
guinea-pigs,  after  the  method  of  Koch,  were  harmless. 

Drs.  Leone  and  Oiiveri  have  also  studied  the  power  of  resistance  and  the  power  of  propa- 
gation of  the  bacillus  of  Koch  in  potable  water,  and  have  arrived  at  the  result  that  these  bacilli 
live  and  grow  as  well  in  distilled  as  in  ordinary  water  side  by  side  with  all  the  micro-organ- 
isms which  the  latter  contain.  Furthermore,  in  order  to  form  an  idea  of  the  degree  of  the 
contamination  of  the  drinking  water  of  Palermo,  they  obtained  water  both  at  the  original 
sources  and  at  the  public  fountains  of  the  city;  at  once  the  bacteriological  analysis  enabled 
them  to  determine  that  the  water  of  the  Popireto,  Fontanella,  and  Garrafello  contained  in  each 
©ubic  centimeter  from  17  to  30  organisms,  whilst  that  which  flowed  in  the  Piazza  Garrafello, 
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Tarzena  del  Monte,  S.  Francesco,  and  in  Forinari  Street,  whicli  come  from  tlie  above-mentioned 
springs,  contained  in  each  cubic  centimeter  from  79  to  106  micro-organisms.  Tlie  water, 
therefore,  is  markedly  contaminated  during  its  short  course. 

Finally  Drs.  Leone  and  Oliveri  initiated  experiments  upon  the  products  of  decomposition 
in  bouillon  cultures  and  upon  bacteria  of  water  in  comparison  with  those  of  Koch  and  of  the 
dejecta  of  cholera  patients;  but  these  experiments  have  not  yet  been  concluded. 

Dr,  Leone  then  continued  his  investigations  undertaken  at  Monaco  upon  the  behavior  of 
micro-organisms  in  water;  he  had  proved  that  the  water  of  Mangfall,  which  when  first 
obtained  contains  5  micro-organisms  jDer  cubic  centimeter,  after  5  days  contained  more  than 
500,000  of  them,  but  after  the  fifth  day  this  number  began  again  to  diminish,  and  after  a 
month  it  had  decreased  to  120,000,  and  after  3  months  the  number  was  only  95,000;  he  had 
found  that  carbonic  acid  retarded  this  rapid  increase  of  micro-organisms.  Confirming  now 
his  previous  results,  he  has  been  able  to  prove  that  as  well  in  ordinary  water  as  in  water 
charged  with  carbonic  acid  those  micro-organisms  which  are  not  capable  of  producing  spores 
end  finally  by  disapiaearing  completely,  whilst  those  which  do  produce  spores  resist  much 
longer,  with  the  sole  difference  that  from  the  first  in  water  containing  no  carbonic  acid  a, 
rapid  increase  takes  place,  which  ceases  when  all  the  nutrient  material  is  consumed. 


INVESTIGATIONS  OF  THE  CHOLERA  BACILLUS  IN  SHANGHAI* 

During  the  summer  of  1885  an  epidemic  of  cholera  occurred  at  Shanghai,  and  proved  fatal 
to  a  considerable  number  of  Chinese  residents.  Dr.  McCleod  and  Mr.  Mills,  who  are  asso- 
ciated in  practice  at  Shanghai,  and  whose  names  ought  to  be  familiar  to  some  of  our  most  ex- 
perienced bacteriologists  in  London,  with  whom  they  were  co-workers  here,  seized  the  oppor- 
tunity of  investigating  cholera  from  the  bacterial  aspect  of  the  question.  Their  full  report  is 
not  yet  ready,  but  a  preliminary  statement,  prepared  by  Dr.  Henderson,  the  health  officer  of 
Shanghai,  has  been  published  in  the  report  of  the  municipal  governor  of  that  city.  The  state- 
ment briefly  sets  forth  that  the  investigation  was  one  for  the  purpose  of  testing  Dr.  Koch's 
results.  His  methods  were  employed  upon  27  cases  of  Asiatic  cholera,  7  cases  of  diarrhoea,  2 
cases  of  dysentery,  and  4  specimens  of  healthy  saliva. 

The  following  are  some  of  the  results  : 

(1)  Koch's  comma  bacilli,  distinguished  by  (a)  shape  and  size,  as  seen  in  specimens  of  the 
stools  under  the  microscope,  and  (b)  by  vital  characteristics  furnished  by  growth  in  pure 
cultivations,  were  found  in  25  out  of  the  27  cases  of  cholera  ;  in  2  cases  it  was  not  found,  but 
in  these  the  stools  were  not  collected  during  the  stage  of  collapse  and  were  not  characteristic, 
being  fcetid  and  faecal  (the  bacilli  found  in  the  rice-water  stools  of  a  given  case  is  frequently 
absented  from  the  later  non-characteristic  stools  of  the  same  case). 

(2)  Microscopic  examination  of  the  stools  of  7  cases  of  diarrhoea  and  2  cases  of  dysentery, 
also  of  4  specimens  of  saliva  from  healthy  individuals,  demonstrated  the  presence  of  comma- 
shaped  bacilli,  but  in  them  the  cultivation  test',  which  had  succeeded  in  the  cholera  cases,  failed 
in  every  instance,  thus  proving  that,  though  identical  as  to  size  and  shape,  they  differed  in  the 
more  important  vital  characteristics  of  growth  under  the  same  conditions. 

(3)  The  rice-water  stools,  as  they  are  called — that  is,  the  characteristic  stools  of  cholera — 
always  contained  these  organisms,  even  in  an  almost  pure  cultivation  of  them,  few  if  any 
others  being  present,  whilst  in  the  less  characteristic  stools  of  the  later  stages  of  the  disease 
they  were  difficult  of  detection  and  sometimes  absent,  there  being  as  many  as  four  or  five  other 
micro-organisnis  present. 

(4)  The  organism  was  not  found  in  this  disease  in  the  intestinal  wall,  as  stated  by  Koch, 
but,  as  he  has  not  publishe'd  his  method  of  detecting  it  in  that  position,  failure  may  have  been 
due  to  a  different  method  of  examination. 


*From  the  British  Medical  Journal,  July  3, 1886. 
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(5)  The  organism  was  destroyed  by  being  dried,  whilst  it  was  found  capable  of  growth 
after  being  kept  moist  for  more  than  4  inonths.  Probably  it  is  capable  of  much  longer  preser- 
vation in  this  state. 

(6)  The  bacilli  grew  luxuriantly  at  a  temperature  from  75"  to  100°  Fahrenheit,  slowly 
between  50°  and  (30°  Fahrenheit,  slightly  or  not  at  all  below  40°  Fahrenheit,  but  were  still 
capable  of  resuming  growth  when  the  temperature  was  raised.  A  series  of  exijeriments  for  the 
production  of  the  disease  in  guinea-pigs  is  now  being  conducted,  but  is  not  advanced  sufficiently 
for  this  report. 


ON  THE  EFFECTS  SOMETIMES  FOLLOWING  INJECTION  OF  CHOLERAIC  COMMA  BACILLI  INTO 
THE  SUBCUTANEOUS  TISSUES  OF  GUINEA-PIGS. 

By  Surgeon-Major  D.  D.  Cunningham,  M.  B.,  special  assistant  to  the  sanitary  commissioner  with  iJie  Government 

of  India. 

During  the  course  of  the  past  few  weeks  I  have  met  with  a  series  of  phenomena  in  certain 
exijeriments  on  the  subcutaneous  injection  of  cholei'aic  bacilli  into  the  bodies  of  guinea-pigs 
which  appear  to  be  sufficiently  remarkable  to  merit  special  record.  I  jiropose,  therefore,  in 
the  present  paper  to  give  a  detailed  account  of  these  experiments  and  their  results  along  with 
a  few  brief  notes  regarding  their  apparent  significance. 

I. — Source  of  the  Material  Employed  in  the  Experiments. 

The  commas  employed  in  all  the  experiments  belonged  to  a  series  of  cultivations  originally 
derived  from  a  case  of  cholera  which  was  admitted  into  the  medical  college  hospital  on  the  21st 
of  Janiiary,  1886.  A  portion  of  a  fresh  evacuation  was  sent  to  me  for  examination  on  that  day. 
It  consisted  of  a  brownish-gray  alkaline,  Avatery  fluid,  and  an  abundant  sediment  of  gelatinous 
somewhat  pinkish  flocculi. 

The  examination  of  fresh  preparations  made  immediately  on  the  arrival  of  the  material 
showed  that  it  was  crowded  with  schizomycete  organisms  of  various  forms.  Commas  were 
only  present  in  very  small  numbers,  and  constituted  a  very  inconspicuous  feature  as  compared 
with  other  forms. 

In  spite  of  this,  however,  a  plate  cultivation  yielded  what  was  practically  a  pure  crop 
of  the  commatous  colonies.  These  were  present  in  innumerable  numbers,  and  the  only  other 
form  of  colonies  recognizable  were  two  or  three,  consisting  of  a  very  large  kind  of  micrococcus 
which  was  present  as  a  conspicuous  feature  in  the  original  material.  This  plate  afforded  the 
starting-point  for  a  series  of  successive  tube  cultivations  of  the  commas  which  were  emjiloyed 
in  the  experiments. 

II.— Details  of  the  Individual  Experiments. 

EXPERIMENT  1. 

On  the  9th  of  February  a  healthy  guinea-pig,  weighing  482  grams,  received  a  subcu- 
taneous injection  of  a  little  less  than  1  cubic  centimeter  of  fluid,  consisting  of  sterilized  0.8 
per  cent,  salt  solution  full  of  commas  derived  from  a  pure  tube  cultivation  of  commas  of  four 
days'  standing.  The  site  of  injection  was  the  inner  surface  of  the  left  thigh.  Every  precau- 
tion was  taken  to  avoid  any  accidental  contamination.  The  syringe  which  was  employed  had 
been  immediately  beforehand  soaked  in  strong  carbolic  acid,  and  then  thoroughly  washed  in 
rectified  spirit  and  in  freshly  boiled,  distilled  water.  The  site  of  injection  was  cleared  of  hair 
and  carefully  washed  with  solution  of  corrosive  sublimate  and  with  spirit,  and  the  skin  was 
drawn  aside  ere  the  introduction  of  the  point  of  the  syringe,  so  as  to  secure  a  valvular  action 
on  its  subsequent  release. 


*  Scientific  Memoii-s  of  Medical  Officers  of  the  Army  of  India.    Calcutta,  April  16.  1886. 
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On  the  lOtli  of  February  the  animal  appeared  to  be  unaffected,  save  that  it  was  slightly 
lame  in  the  injected  extremity.  On  the  11th  of  February  at  9  a.  m.,  however,  it  was  con- 
spicuously affected.  It  was  lying  down,  and  constantly  uttering  peculiar  sharp  cries,  as  though 
in  pain.  It  evidently  felt  cold  and  its  respirations  were  very  rapid.  There  were  constantly 
recurring  peculiar  twitching  movements  of  the  abdominal  and  aural  muscles,  and  evidences 
of  pain  on  any  pressure  of  the  abdominal  walls.  In  the  afternoon  at  4  p.  m.  it  was  still  alive. 
The  general  symptoms  were  much  the  same  as  in  the  morning.  It  was  unable  to  stand  or 
walk,  the  eyes  were  much  sunken,  the  surface  of  the  body  sensibly  cold  to  touch,  and  it  was 
constantly  squeaking  feebly. 

It  died  during  the  course  of  the  night,  and  the  body  was  examined  at  10  a.  m.  on  the  12th 
of  February.  The  total  body  Aveight  was  429  grams,  so  that  there  had  been  a  loss  in  weight 
of  almost  exactly  11  per  cent,  since  the  operation.  The  weights  of  the  body  and  of  various 
organs  are  shown  in  the  following  table  : 


Organs. 

Weight  (in 
grams). 

Per  cent,  of 
total  weight. 

29 

0.7 

Spleen  

1.8 

.419 

Right  kidney  

3 

.69 

Left  kidney  

2.8 

.65 

Right  lung   

2 

.46 

Left  lung  

1.9 

.44 

Heart   

3.8 

.88 

The  next  table  shows  the  corresponding  weights  in  the  body  of  a  health}-  guinea-pig  in 
which  they  were  specially  determined.    Total  body  weight,  452  grams : 


Organs. 

Weight  (in 
grams). 

Per  cent,  of 
total  weight. 

Liver   

32.36 

7.1 

Spleen  

0.44 

.09 

Right  kidney  

1.86 

.41 

Left  kidney   

1.9 

.42 

Right  lung   

1.04 

.30 

Left  lung  

1.24 

.2" 

On  comparing  the  above  series  of  figures  it  is  evident  that  in  this  case  there  was  slight 
•diminution  in  the  relative  weight  of  the  liver  and  increase  in  the  weights  of  all  the  other 
organs  and  specially  in  that  of  the  spleen. 

On  removing  the  skin  a  large  patch  of  sanguineous  effusion  became  visible,  thickest  over 
the  site  of  injection,  and  spreading  up  thence  over  the  lower  half  of  the  abdomen  on  the  same 
side.  On  opening  the  abdominal  cavity  the  surface  of  the  peritoneum  was  found  to  be  coated 
with  a  thin  stratum  of  sticky  secretion,  very  similar  to  that  j^resent  in  many  cases  of  cholera. 
This  caused  the  surfaces  of  the  viscera  to  adhere  more  or  less  to  one  another,  but  there  was  an 
absence  of  fluid,  of  congestion,  or  of  adhesions  of  a  characteristically  peritonitic  character. 
The  stomach  was  pale,  and  contained  a  mixture  of  gelatinous,  transparent  mucus  and  brown 
grumous  matter.  The  small  intestine  was  empty,  the  mucous  surface  being  pale  and  very 
moist,  and  here  and  there  covered  by  patches  of  brownish  mucus.  The  caecum  contained  a 
considerable  quantity  of  soft,  pale  umber  contents,  which  seemed  to  be  rather  drier  than  nor- 
mal. The  reaction  was  neutral.  The  rest  of  the  large  intestine  was  pale  and  emj^ty,  save 
towards  the  lower  end,  where  one  or  two  formed  fecal  pellets  were  present.  The  liver  was 
rather  pale  and  the  gall-bladder  distended  with  pale-yellowish  bile.  The  spleen  was  dark  red 
and  the  kidneys  were  congested.  On  opening  the  thoracic  cavity  the  lungs  were  found  to  I  e 
pale  pink  and  free  from  congestion  or  extravasations.  The  right  side  of  the  heart  was  dis- 
tended with  blood. 
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A  series  of  preparations  of  the  materials  of  the  subcutaneous  sanguineous  effiision,  of 
the  peritoneal  secretion,  the  cardiac  blood,  and  the  contents  of  the  large  and  small  intestine 
was  made  with  the  following  results  : 

(1)  Subcutaneous  sanguineous  ejfusion. — This  was  full  of  comma  bacilli. 

{'i)  Peritoneal  secretion. — This  also  contained  abundant  characteristic  commas. 

(3)  Cardiac  blood. — No  commas  or  other  schizomycetes  were  to  be  found. 

(4)  Intestinal  contents.— The  material  derived  from  the  small  intestine  consisted  of  some 
of  the  brownisli  mucus  previously  alluded  to,  obtained  from  a  patch  of  it  situated  in  the  ileum. 

It  only  contained  a  very  few  rocognizable  epithelial  elements,  the  greater  part  consisting 
of  amoi'phous  mucoid  matter.  In  this  basis  very  large  numbers  of  characteristic  small  com- 
mas were  present.  Some  of  them  were  irregularly  scattered  through  the  basis  ;  a  large  num- 
ber of  them,  however,  were  associated  in  small  groups,  and  some  of  these  were  clearly  specially 
related  to  large  nuclear  bodies,  the  commas  being  aggregated  on  and  around  these. 

In  such  cases  it  was  clearly  evident  that  one  was  dealing  with  bodies  parallel  to  those 
described  by  Drs.  Klein  and  Gibbes  in  connection  with  the  small  straight  bacilli  which  they 
have  pointed  out  as  a  characteristic  feature  in  choleraic  materials.  The  mucus  from  the  large 
intestine  also  contained  small  commas,  but  not  at  all  in  such  large  proportion,  and  the  large 
curved  forms  normally  present  there  occurred  in  relatively  very  small  numbers  only. 

Various  cultivations  were  carried  out  with  the  folloAving  results: 

(1)  A  plate  cultivation  of  the  siibcutaneous  sanguineous  effusion  yielded  a  pure  crop  of 
abundant  commatous  colonies. 

(2)  A  plate  cultivation  of  mucus  from  the  ileum  yielded  a  crop  of  commas  mingled  with 
colonies  of  short,  straight  bacilli. 

(3)  A  plate  cultivation  of  materials  from  the  csecum  gave  similar  results. 

(■i)  A  tube  cultivation  of  cardiac  blood  obtained  by  direct  perforation  of  the  right  side  of 
the  heart  by  the  point  of  a  freshly-drawn  capillary  pipette,  the  point  being  broken  with  the 
cardiac  cavity,  and  direct  inoculation  of  an  agar-agar  tube  being  subsequently  carried  out. 
This  yielded  a  pure  crojj  of  commas. 

An  extensive  series  of  preparations  of  various  tissues  which  had  been  preserved  in  alcohol 
was  subsequently  carefully  examined.  In  s^^ite  of  varied  methods  of  staining,  no  traces  of  the 
presence  of  commatous  or  other  schizomycete  forms  could  be  detected  in  the  substance  of  the 
liver,  spleen,  kidneys,  or  lungs.  The  mucous  membrane  of  the  small  and  large  intestines 
appeared  to  be  normal.  There  was  no  recognizable  evidence  of  the  occurrence  of  any  exten- 
sive desquamation  of  epithelial  elements,  and  the  tissues  of  the  intestinal  wall  were  free  from 
any  signs  of  invasion  by  commas. 

EXPERIMENT  3. 

A  healthy  female  guinea-pig  weighing  868  grammes  was  inoculated  by  the  subcutaneous 
injection  of  about  0.5  ciibic  centimeter  of  sterilized  0.85  per  cent,  salt  solution  full  of  commas. 
These  were  obtained  from  a  pure  tube  of  a  cultivation  derived  from  the  primary  tube  cultiva- 
tion of  the  cardiac  blood  of  the  previous  animal.  The  oj^eration  was  performed  on  the  17th 
of  February,  and  was  carried  oat  with  the  same  antiseptic  precautions  as  in  the  previous  case. 
The  syringe  employed  was  a  different  one.  On  the  morning  of  the  18th  the  animal  aborted, 
producing  three  immature  young,  and  when  first  seen  it  was  slightly  lame.  At  4.30  p.  m.  it 
was  lame,  its  respirations  were  between  90  and  100  per  minute;  it  was  inclined  to  lie  still,  and 
its  eyes  were  somewhat  sunken. 

It  died  during  the  night,  and  the  body  was  examined  at  11.45  a.  m.  on  the  19th  of  February. 

The  weights  of  the  principal  abdominal  and  thoracic  organs  were  as  follows  : 


Grammes. 

Liver   39.42 

Spleen  52 

Eight  kidney   2.6 

Left  kidney   3.55 

Right  lung   3.52 

Left  lung   2.55 

Heart   3.87 


S.  Mis.  93  38 
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The  appearances  generally  were  similar  to  those  in  the  previous  case.  There  was  subcu- 
taneous sanguineous  effusion  in  the  site  of  the  injection,  which,  as  in  the  previous  case,  was 
in  the  inner  aspect  of  the  left  thigh,  and  extending  thence  over  the  lower  half  of  the  abdomen 
on  both  sides. 

The  peritoneal  surface  was  covered  by  a  thin,  sticky,  transparent  secretion  which  caused 
the  folds  of  the  intestine  to  adhere  to  one  another.  The  small  intestine  was  almost  empty,  and 
the  surface  of  its  mucous  membrane  was  very  moist.  The  csecum  contained  material  like  that  in 
the  previous  case.  The  upj)er  portion  of  the  colon  was  empty,  but  towards  the  lower  end 
there  were  a  few  formed  f gecal  pellets.  The  liver  was  pale  colored  and  the  gall-bladder  full  of 
pale,  watery,  yellowish  fluid.  The  spleen  was  dark  red.  The  kidneys  were  firm  in  texture, 
and  normal  in  color.  The  lungs  were  pale,  save  towards  the  lower  part  of  the  left  one,  where 
some  patches  of  congestion  were  present.  The  right  side  of  the  heart  was  gorged  with  blood. 
Preparations  were  made  at  once  of  the  subcutaneous  sanguineous  effusion,  the  peritoneal  secre- 
tion, the  cardiac  blood,  and  the  intestinal  contents. 

The  subcutaneous  effusion  was  full  of  commas.  The  peritoneal  secretion  also  contained 
an  abundance  of  them.  None  could  be  recognized  in  the  cardiac  blood.  The  mucus  from  the 
ileum  contained  numerous  disintegrating  epithelial  elements.  Commas  were  evenly  sprinkled 
through  it,  but  were  not  present  in  such  great  numbers  as  in  the  previous  case.  The  contents 
of  the  large  intestine  resembled  those  in  the  previous  case  in  general  character.  Cultivations 
gave  the  following  results  : 

(1)  A  tube  cultivation  of  the  peritoneal  secretion  gave  an  abundant  and  very  rapidly 
growing  crop  of  piire  commas. 

(2)  All  three  punctures  in  a  tube  inoculated  with  cardiac  blood  as  in  the  previous  case 
yielded  pure  crops  of  commas. 

(3)  A  plate  cultivation  of  the  ileac  mucus  yielded  an  almost  pure  crop  consisting  of  innu- 
merable, small,  commatous  colonies. 

The  microscopic  examination  of  the  tissues  and  organs  also  gave  results  similar  to  those 
in  the  previous  case.  As  in  it,  there  was  no  evidence  of  the  presence  of  any  schizomycetes  in 
the  substance  of  the  intestinal  walls.  There  were,  however,  appearances  indicative  of  a 
greater  tendency  to  epithelial  desquamation — appearances  quite  corresponding  with  the  com- 
paratively large  numbers  of  detached  elements  jjresent  in  the  mucus. 

EXPERIMENT  3. 

A  healthy  guinea-pig  weighing  650  grammes  was  subcutaneously  inoculated  with  a  drop 
of  sterilized  0.8  salt  solution  full  of  commas  belonging  to  a  secondary  tube  cultivation  of  pure 
commas  derived  from  the  iliac  mucus  of  the  previous  case.  The  operation  was  performed  at 
noon  on  the  23d  of  February.  The  animal  was  apparently  unaffected,  but  aconsiderable  loss 
of  weight  occurred,  as  on  the  26th  February  it  weighed  only  619  grammes.  On  the  1st  March 
its  weight  had  increased  to  629  grammes,  and  it  was  then  inoculated  subcutaneously  in  the 
right  thigh  with  0.33  c.  c.  of  material  derived  from  a  tertiary  tube  of  a  week's  growth  of  com- 
mas derived  from  the  iliac  mucus  in  Experiment  2.  The  animal  appeared  to  be  unaffected, 
but  a  fresh  considerable  loss  of  weight  occurred,  so  that  on  the  4th  March  it  only  weighed  595 
grammes.  A  fresh  inoculation  was  then  carried  out,  1  c.  c.  of  fluid  full  of  commas  from  a  tube 
cultivation  derived  from  the  peritoneal  secretion  of  the  guinea-pig  of  Experiment  2,  being 
injected  into  the  subcutaneous  tissue  of  the  abdominal  region.  No  result  followed,  and  on  the 
8th  March  the  body  weight  had  gone  up  to  620  grammes. 

The  animal  was  then  killed,  and  the  body  examined  with  the  following  results  : 
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Weights  of  various  organs. 

Grammes. 

Liver   30.11 

Spleen  7 

Right  kidney   2. 38 

Left  kidney   2.  47 

Right  lung   1.68 

Left  lung   1.  41 

Heart   3.  75 


On  removing  the  skin  tliere  were  slight  evidences  of  a  limited  amount  of  inflammatory 
effusion  in  the  sites  of  the  two  later  injections  in  the  right  groin  and  anterior  abdominal  sur- 
face. 

The  peritoneal  surface  was  smooth,  moist,  and  entirely  free  from  the  sticky  secretion  pres- 
ent in  the  two  previous  cases.  The  stomach  was  full  of  undigested  food.  The  small  intestine 
contained  soft  greenish-brown  food  substance.  Peyer's  patches  were  conspicuous  and  promi- 
nent on  the  mucous  surface.  The  caecum  was  full  of  rather  pale,  greenish-brown  pulp,  and 
the  colon  throughout  contained  normal  ftecal  pellets  in  its  pouches.  "The  liver  was  soft  in 
texture  and  very  full  of  blood.  The  gall-bladder  contained  pale-yellow  bile.  The  kidneys 
were  full  of  blood.  The  spleen  was  dark  red.  The  lungs  collapsed  freely  and  were  then  pale 
throughout. 

Fresh  preparations  of  the  remains  of  subcutaneous  effusion  and  of  the  peritoneal  secretion 
and  blood  failed  to  show  any  commas,  and  tube  cultivations  of  cardiac  blood,  of  the  subcu- 
taneous effusion  and  the  peritoneal  secretion,  did  not  produce  any. 

EXPERIMENT  4. 

A  healthy  guinea-pig  inoculated  on  the  8th  of  March.  The  weight  of  the  animal  was  776 
grammes,  and  1  c.  c.  of  fluid  full  of  commas  from  a  pure  tube  cultivation  of  the  original 
choleraic  commas  of  48  hours'  growth  was  injected  subcutaneously  in  the  left  thigh. 

No  conspicuous  results  followed,  but  as  usual  there  was  a  considerable  loss  of  weight. 
On  the  12th  of  March,  when  the  weight  was  700  grammes,  about  1  c.  c.  of  fluid  full  of  commas 
belonging  to  the  series  of  cultivation  of  the  original  choleraic  material  was  injected  into  the 
peritoneal  cavity.  No  apparent  effects  were  produced  and  the  animal  was  accordingly  killed 
on  the  loth  of  March. 

The  total  body  weight  was  then  720  grammes,  and  the  weights  of  various  organs  were 
as  follows : 

Grammes. 


Liver   37.  07 

Spleen    8 

Right  kidney   2.  4 

Left  kidney     2.37 

Right  lung   2.  77 

Left  lung   2.  02 

Heart   4.  2 


There  was  a  large  amount  of  sanguineous,  subcutaneous  effusion  spreading  upwards  over 
the  lower  part  of  the  abdomen  from  the  site  of  original  inoculation  in  the  left  groin. 

The  peritoneal  surface  was  normal  and  devoid  of  any  sticky  secretion  or  signs  of  inflam- 
matory action.  The  stomach  was  full  of  undigested  food.  The  small  intestine  presented 
normal  appearances.  The  caecum  and  upper  jiortion  of  the  colon  were  full  of  soft,  greenish, 
grey,  pulpy  matter,  and  the  lower  portion  of  the  colon  contained  normal,  formed  fsecal  pellets. 

Fresh  preparations  of  the  subcutaneous  'effusion,  of  the  peritoneal  secretion,  of  cardiac 
blood,  and  of  the  contents  of  the  intestijial  tube,  were  examined.  Unequivocal  commas  were 
absent  alike  from  the  subcutaneous  effusion,  the  peritoneal  secretion,  and  the  cardiac  blood. 
The  intestinal  contents  jjresented  normal  microscopic  features,  and,  especially  as  regards  those 
related  to  the  large  intestine,  contained  an  abundance  of  the  conimatous  forms  normally 
occurring  in  them  in  health.    Tube  cultivations  of  the  subcutaneous  effusion,  the  peritoneal 
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secretion,  and  the  cardiac  blood,  agreed  in  failing  to  jdeld  any  commas.  A  similar  result 
followed  in  the  case  of  plate  cultivations  of  materials  derived  from  the  contents  of  the  ileum, 
csecum,  and  colon.  A  very  extensive  series  of  preparations  were  made  from  these,  and  nu- 
merous successive  cultivations  were  carried  out,  but  the  results  were  merely  those  characteristic 
of  cultivations  of  the  normal  intestinal  contents.  In  not  a  single  case  could  any  growth  of 
commas  be  detected  among  the  comparatively  limited  number  of  colonies  of  any  kind  which 
were  developed. 

t 

EXPERIMENT  5. 

A  small  healthy  guinea-pig  weighing  300  grammes  was  inoculated  with  about  1  c.  c. 
of  fluid  containing  commas  from  a  cultivation  of  the  original  choleraic  series  of  6  days'  dura- 
tion. The  material  was  injected  into  the  subcutaneous  tissue  of  the  inner  surface  of  the  left 
thigh,  and  all  the  details  of  the  operation  were  carried  out  as  usual.  On  the  following  day  the 
animal  was  lively  and  aj^iJarently  quite  unaffected.  On  the  20th  of  March,  48  hours  after  the 
operation,  it  was  in  the  same  condition.  On  the  following  morning,  however,  it  was  decidedly 
affected.    The  abdomen  appeared  to  be  somewhat  swollen  and  it  was  suffering  from  diarrhoea.- 

It  died  during  the  course  of  the  following  night,  and  the  body  was  examined  at  10  a.  m. 
on  the  22d.  ' 

The  body  was  perfectly  fresh  and  post  mortem  rigidity  was  well  marked.  The  total 
weight  of  the  body  was  263  grammes.  The  weights  of  the  principal  thoracic  and  abdominal 
organs  were  as  follows: 

Grammes. 

Liver   15.  23 

Spleen   ■. .  .6 

Rioht  kidney     1.  25 

Left  kidney   1.  3 

Right  lung  ,   1.  7 

Left  lung   1.  35 

Heart   1.8 

On  removing  the  skin  the  subcutaneous  tissue  over  the  entire  anterior  surface  of  the 
abdomen  and  thorax  was  found  to  be  deeply  congested,  and  the  masses  of  sanguineous  effusion 
were  present  in  the  groins  and  axilli?e.  The  peritoneal  cavity  contained  no  fluid,  nor  were 
any  defined  adhesions  present,  but  the  surface  was  everywhere  covered  by  a  thin  layer  of 
sticky  material,  which  caused  the  loops  of  the  intestine  to  adhere  to  one  another  where  in 
contact.  The  parietal  stratum  was  pinkish  and  slightly  congested.  The  small  intestines 
were  full  throughout  of  a  watery  fluid  full  of  fine  whitish  or  yellowish  flocculi.  In  the 
ileum  the  accumulation  of  flixid  was  so  considerable  as  to  cause  a  certain  amount  of  actual 
distention.  The  intestinal  walls  were  pale,  and,  on  laying  open  the  canal,  they  were  mani- 
festly abnormally  thin.  The  stomach  contained  fluid  like  that  in  the  small  intestine.  The 
caecum  was  half  full  of  thick,  frothy  fluid  of  a  pale  greenish-gray  color.  Similar  fluid  was 
present  in  the  upper  part  of  the  colon,  but  in  the  lower  part  a  few  scattered,  more  or  less 
formed,  pale, pellets  were  present. 

The  liver  and  kidneys  were  somewhat  pale.  The  spleen  was  relatively  rather  large  and 
of  a  dull  red  color.  The  lungs  appeared  to  be  normal.  The  right  half  of  the  heart  was  full 
of  blood. 

Immediate  examinations  were  made  of  the  subcutaneoiis  effusion,  the  peritoneal  secretion, 
the  cardiac  blood,  and  the  intestinal  contents.  The  subcutaneous  effusion  was  full  of  charac- 
teristic commas.  The  peritoneal  secretion  was  also  crowded  with  them.  Many  of  them  here 
were  of  large  size  and  abnormal  form,  many  of  these  being  evidently  connepted  with  the 
process  of  multiplication  by  longitudinal  division — using  this  term  as  applicable  to  that  form 
of  division,  first  pointed  out  hj  Dr.  Klein,  in  which  there  is  a  tendency  to  the  assumj)tion  of 
a  circular  figure  preparatory  to  division.  The  cardiac  blood  failed  to  show  any  recognizable 
commas. 
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The  contents  of  the  small  intestine  were  crowded  with  desquamated  epithelium  in  the 
form  of  isolated  cells  and  masses  of  adherent  ones.  In  the  fluid  from  the  ileum  commas  of 
characteristic  form  were  present  in  innumerable  niimbers,  and  so  few  schizomycetes  of  any 
other  kind  accompanied  them  that  the  material  might  roughly  be  described  as  representing  a 
pure  cultivation  of  commas.  In  the  contents  of  the  duodenum  numerous  commas  were  also 
present,  but  they  were  associated  with  great  numbers  of  large,  straight,  apparently  j)utrefac- 
tive  bacilli. 

The  contents  of  the  csecum  were  full  of  desquamated  epithelium  and  contained  numerous 
characteristic  commas  as  well  as  larger  commatous  and  spirilloid  bodies  similar  to  those  present 
under  normal  circumstances. 

Cultivations  were  carried  out  with  the  following  results: 

(1)  A  tube  cultivation  of  cardiac  blood  with  three  distinct  punctures  gave  a  pure  crop  of 
commas  around  each  puncture. 

(2)  A  tube  cultivation  of  the  j^eritoneal  secretion  gave  a  pure  crop  of  commas. 

(3,  4)  Two  plate  cultivations  of  the  contents  of  the  ileum  yielded  practically  pure  growths 
consisting  of  innumerable  colonies  of  commas.  Only  one  or  two  colonies  of  any  other  kind 
appeared  in  either  plate. 

Hardened  specimens  of  the  liver,  spleen,  kidneys,  lungs,  and  large  and  small  intestines 
were  subsequently  examined.  The  tissues  of  the  liver,  spleen,  kidneys,  and  lungs  were 
apparently  free  of  invasion  by  commas  or  any  other  form  of  schizomycete  organisms.  Sections 
of  the  intestines  showed  absolute  desquamation  of  the  epithelial  stratum.  The  subjacent 
adenoid  tissue  appeared  to  be  everywhere  completely  laid  bare,  save  in  one  or  two  rare  instances 
where  the  deeper  extremity  of  a  tubular  gland  retained  some  traces  of  epithelium.  No 
accumulation  of  commas  within  the  adenoid  tissue  or  the  deeper  strata  could  be  discovered, 
and  indeed  hardly  any  unequivocal  commas  could  be  detected  amongst  the  scattered  bacilli 
which  were  in  some  places  present  in  the  substance  of  the  exposed  adenoid  tissue. 

We  have  here  5  cases  of  the  subcutaneous  injection  of  choleraic  commas,  in  3  of  which 
fatal  results  ensued.  There  can,  I  believe,  be  no  reasonable  doiibt  that  the  commas  exerted  a 
specific  pathogenic  influence  in  these  cases.  The  general  uniformity  of  the  lesions  present  in 
all  of  them,  together  with  the  fact  of  the  general  systemic  diffusion  of  the  commas,  appears 
to  be  conclusive  in  regard  to  this  point. 

The  results  are  such  as  would  appear  to  prove  conclusively  that  subcutaneous  injections 
of  commatous  media  are  not  unattended  with  possible  risks.  When,  however,  we  come  to 
consider  the  matter  further,  we  encounter  two  questions  calling  for  separate  consideration. 
These  are,'  first,  how  far  are  these  results  confirmatory  of  a  belief  in  the  Causative  relation  of 
the  comma  bacilli  to  cholera  ?  And,  second,  how  are  we  to  account  for  the  exemption  of  two 
of  the  animals  experimented  with  ? 

The  fact  that  the  choleraic  commas  are,  under  certain  circumstances,  pathogenic  is  one 
thing,  that  they  are  the  efficient  caxise  of  cholera  is  quite  another.  In  dealing  with  the  symp- 
toms manifesting  themselves  in  any  such  experiments  as  the  above,  we  are  at  the  outset 
encountered  by  doubts  as  to  the  extent  to  which  we  are  entitled  to  expect  any  exact  uniformity 
of  symptoms  in  animals  of  unlike  nature  and  habits,  and  how  far  we  are  justified  in  tracing- 
parallelisms  in  symptoms  of  differing  characters.  The  same  holds  good,  to  a  certain  extent  at 
all  events,  in  regard  to  the  lesions  revealed  by  x>ost-inortein  examinations. 

Allowing  all  this  due  weight,  there  were  a^jparently  in  these  cases  of  disease  following  the 
subcutaneous  introduction  of  choleraic  commas  into  the  system,  certain  points  of  similarity 
to,  or  even  of  close  agreement  with,  cases  of  cholera.  So  far  as  the  symptoms  are  concerned, 
there  was  in  the  first  case  unquestionably  considerable  depression  of  stirface  temperature  with 
frequent  muscular  twitchings,  if  not  actual  cramps,  and,  both  in  it  and  the  next  one,  there 
was  marked  sinking  of  the  eyeballs.  In  the  third  case,  on  the  other  hand,  there  was  distinct 
diarrhoea.  In  all  of  them,  as  in  cases  of  cholera,  comma  bacilli  were  present  in  large  numbers 
in  the  contents  of  the  intestinal  canal.  The  mere  presence  of  curved  bacilli  would,  of  course, 
have  been  of  no  special  significance,  -as  such  bodies  are  unequivocally  present  in  considerable 
numbers  within  the  intestines  of  healthy  guinea-pigs.    But  while  such  commas,  in  so  far  as  my 
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experience  goes,  are  incapable  of  cultivation  in  the  agar-agar  or  gelatine  media  favorable  to 
the  growth  of  choleraic  commas,  those  present  in  these  cases  are  readily  cultivable,  and  the 
pure  cultivations  of  them  in  various  media  are  identical  in  macroscopic  and  microscopic 
chax^acters  with  choleraic  ones.  [It  will  be  remembered  that  Klein  places  great  stress,  while 
antagonizing  Koch,  upon  some  experiments  in  which  comma  bacilli  develop  in  the  intestine  of 
the  guinea-pig  without  reference  to  cholera.  Klein  implies  that  these  commas  are  not  different 
from  those  of  Koch.  As  is  seen,  his  distinguished  East  India  confrere  recognizes  these  two 
forms  of  curved  bacilli  as  entirely  different  species. — E.  O.  S.j  In  ^  cases,  moreover,  desqua- 
mation of  the  epithelial  lining  of  the  intestinal  canal  formed  a  conspicuous  feature,  and 
although  in  one  of  them  the  process  had  certainly  not  advanced  very  far,  in  the  other  it  had 
taken  place  as  completely  as  it  ever  does  even  in  those  cases  of  cholera  in  which  it  attains 
its  maximum  development.  Other  minor  points  of  resemblance  are  to  be  found  in  the  great 
loss  in  body  weight  quite  apart  from  any  diarrhoea,  and  in  the  absence  of  any  direct  evidence 
of  the  presence  of  commas  in  the  liver,  kidneys,  spleen,  or  blood.  The  condition  of  the  serous 
surfaces  of  the  peritoneal  cavity  was  also  so  far  similar  to  that  present  in  cholera  in  that 
they  were  covered  with  a  thin  layer  of  peculiar  adhesive  secretion. 

On  the  other  hand,  this  secretion  is  sharply  defined  from  that  normal  to  cases  of  cholera, 
owing  to  the  presence  of  abundance  of  commas  in  it.  The  results  of  cultivations  of  the 
cardiac  blood,  moreover,  differ  from  those  in  cholera,  as,  although  no  commas  were  ever 
recognizable  in  the  fresh  blood,  cultivations  always  gave  pure  crops  of  such  bodies.  In 
regard  to  this  point,  however,  it  is  just  possible  that  the  commas  were  really  derived  from 
the  serous  surface  of  the  pericardium,  and  not  from  the  interior  of  the  heart.  The  materials 
for  cultivation  were  always  obtained  by  passing  the  end  of  a  freshly  drawn  and  hermetically 
sealed  capillary  pipette  through  the  walls  of  the  auricle,  and  subsequently  breaking  off  the 
closed  tip  within  the  cardiac  cavity.  Now,  as  the  external  surface  Of  the  heart  was  in  no  case 
disinfected  previously,  it  remains  possible  that  the  results  of  the  cultivation  were  due  to 
commas  derived  from  the  pericardium  and  adhei'ing  to  the  exterior  of  the  pipette.  The  exten- 
sive subcutaneous  effusion  of  sanguineous  material  full  of  commas  which  formed  such  a 
characteristic  feature  in  all  three  cases  is  unlike  any  phenomenon  normal  to  cases  of  cholera. 
The  condition  of  the  spleen,  too,  is,  if  anything,  rather  adverse  to  the  acceptation  of  the 
choleraic  nature  of  the  affection,  as  there  appeared  to  be  a  decided  tendency  to  splenic  enlarge- 
ment in  two  of  the  cases,  at  all  events,  and  such  a  condition  is  suggestive  rather  of  septicae- 
mia than  of  cholera. 

Taking  everything  into  consideration,  however,  there  yet  appears  to  be  a  considerable 
probability  that  the  disease  in  these  cases  was  in  many  ways  closely  related  to  cholera.  The 
points  of  agreement  between  the  two  morbid  conditions  seem  to  me  to  be  very  noteworthy, 
and  the  deviations  may  possibly  be  ascribable  to  the  nature  of  the  animals  experimented  with 
the  quantity  of  the  pathogenic  medium  introduced  and  the  site  of  its  introduction. 

One  thing  is  very  clearly  demonstrated  by  the  results  of  these  experiments,  and  that  is 
that  the  sites  of  an  organism  in  which  pathogenic  schizomycetes  are  ultimately  to  be  en- 
countered in  greatest  abundance  by  no  means  necessarily  correspond  with  those  of  primary 
invasion  of  the  system.  In  all  these  cases  comma  bacilli  of  identical  nature  with  those  origi- 
nally introduced  were  ultimately  present  in  great,  and  in  one  case  in  excessive  abundance, 
within  the  cavity  of  the  intestinal  tube,  whilst  in  all  cases  alike  the  site  of  primary  invasion 
was  the  subcutaneous  tissue. 

It  must,  I  think,  be  granted  that  the  commas  present  within  the  intestinal  cavity  were 
the  descendants  of  those  which  were  introduced  into  the  subcutaneous  tissue,  and,  f±'om  the 
abundance  of  similar  bodies  present  in  the  jjeritoneal  secretion  it  would  appear  that  the  path 
which  they  followed  in  their  systemic  diffusion  was  from  the  subcutaneous  lymphatic  spaces 
to  the  great  peritoneal  one,  and  thence  by  direct  penetration  of  the  walls  of  the  intestinal 
tube  to  its  cavity.  All  direct  evidence  of  such  a  process  of  penetration  is,  however,  wanting, 
for  the  most  careful  examination  of  numerous  sections  of  the  intestinal  walls  failed  in  every 
instance  to  show  any  evidence  of  special  accumulations  of  commas  in  their  thickness.    It  is, 
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of  course,  possible  tliat  the  i^eriod  of  transit  may  have  preceded  that  at  which  death  took 
place,  or  that  transference  only  occiirred  in  the  case  of  a  very  few  commas  which  subse- 
quently by  processes  of  multiplication  gave  origin  to  the  multitudes  ultimately  present  within 
the  cavity  of  the  intestinal  canal.  Thei^e  remains,  furtlier,  the  possil:)ility  that  the  transit 
may  have  taken  place,  not  by  a  process  of  general  diffusion,  but  by  the  agency  of  special  car- 
rier-protoplasts, which,  after  taking  up  the  commas  by  ingestion  while  within  the  peritoneal 
cavity,  subsequently  traversed  the  walls  of  the  intestinal  tube  and  died  within  its  cavity,  free- 
ing their  bacillar  contents  in  a  condition  fit  for  processes  of  rapid  growth  and  multiplication. 
That  such  a  process  of  transit  actually  did  occur,  to  some  extent  at  all  events,  in  these  cases  is 
rendered  probable  by  the  phenomena  presented  by  the  ileac  mucus  in  Experiment  1.  In  this, 
as  previously  mentioned,  numerous  bodies,  similar  to  those  pointed  out  by  Drs.  Klein  and 
Gibbes  as  occurring  in  choleraic  media,  were  present.  These  consisted  of  large  nuclear 
bodies,  with  more  or  less  evident  remains  of  cell  protoplasm  around  them,  in  which  niimbers 
of  small  bacilli  were  present.  These  were,  however,  in  this  instance  unequivocally  minute 
commas  and  not  straight  bacilli  as  in  the  choleraic  media.  The  results  of  the  experiments  in 
any  case  appear  defijiitely  to  determine  that  by  some  means  or  other  actual  transit  of  schizo- 
mycete  organisms  from  the  tissues  outside  the  intestinal  tube  to  the  interior  of  it  may  take 
place  so  as  to  give  rise  to  conspicuous  effects  there  without  it  being  possible  to  obtain  any 
direct  evidence  of  the  occurrence  of  the  process. 

But  another  important  fact  is  established  by  these  experiments  for  all  those  who  assume 
that  the  choleraic  commas  are  the  actual  cause  of  cholera.  The  experiments  clearly  show  that 
pathogenic  effects  may  arise  as  the  result  of  the  access  of  these  bacilli  to  the  lymphatic  system, 
and  that  therefore  the  site  of  primary  infection  in  cases  of  cholera  need  not  necessarily  be  the 
digestive  tract.  It  may,  of  course,  be  urged  that  spreading  lymphatic  invasion,  such  as  was 
present  in  these  cases,  is  not  a  phenomenon  normal  to  cholera,  and  that  it  is  therefore  one 
aside  of  the  question  as  regards  the  invasion  of  the  system  in  that  disease.  This  objection, 
however,  ceases  to  carry  any  weight  when  we  recollect  that  as  an  ultimate  outcome  of  this 
lymphatic  invasion  we  have  the  access  of  commas  to  the  interior  of  the  intestinal  canal  and 
their  extensive  multiplication  within  it;  for,  even  granting  that  the  true  choleraic  condition 
is  only  initiated  by  such  processes,  the  fact  remains  that  they  may  be  due,  not  to  direct  invasion 
of  the  interior  of  the  digestive  tract  by  the  ingestion  of  materials  from  the  external  world,  but 
to  invasion  from  the  surrounding  tissues. 

The  question  regarding  the  cause  of  the  immunity  of  two  of  the  animals  experimented 
with  must  in  the  meantime  remain  a  subject  for  conjecture  only.  The  immunity  must  clearly 
have  been  due  either  to  special  conditions  in  the  inoculated  animals  or  to  special  conditions  in 
the  material  which  was  introduced  into  their  system.  If  the  phenomenon  were  due  to  anj^ 
subjective  peculiarity  in  the  animals  there  was,  at  all  events,  no  direct  evidence  of  its  existence, 
unless  we  are- to  regard  the  fact  that  the  exempt  animals  were  somewhat  larger  than  those  in 
two  of  the  fatal  easel  and  were  not  pregnant  as  the  animal  in  the  third  fatal  case  was,  as 
equivalent  to  this.  The  actual  weights  of  the  animals  and  the  amount  of  commatous  fluid 
injected  in  each  case  are  shown  below: 


No.  of  expei-iment. 

Result. 

Body 
weight. 

Fluid 
injected. 

1  

Fatal  

482 
868 
r  050 
I  629 
1.  595 
J  776 
1  700 
300 

1  c.  c. 

.5  e.  c. 
1  drop. 

.33  c.  c. 
1  c.c. 
1  c.c. 
1  c.c. 
1  c.c. 

2  

....do  

3  

4  

Nothing  

....do  

5  

Fatal  

600 
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The  above  figures  certainly  show  that,  leaving  the  case  of  the  pregnant  animal  out  of  consid- 
eration, the  relative  amount  of  commatous  material  introduced  at  any  one  time,  was  higher  in 
the  animals  which  suffered  than  in  those  which  remained  exempt.  The  numbers  which  have 
to  be  dealt  with  are,  however,  too  few  to  form  the  basis  for  any  definite  conclusion,  and  the 
matter  clearly  requires  further  experimental  investigation. 

In  reference  to  the  question  of  possible  dependence  of  the  exemption  on  special  quality  of 
the  injected  material,  it  must  be  pointed  out  primarily  that  there  certainly  could  not  have 
been  any  permanent  change  or  deterioration,  for  the  two  cases  of  exemption  occurred  not  at 
the  close  of  the  series  of  experiments,  but  between  the  two  first  and  the  last  fatal  case  in  which 
the  material  employed  belonged  to  a  cultivation  of  later  date  than  those  which  failed  to  exhibit 
pathogenic  properties.  The  possibility  that  the  exemption  was  due  to  any  peculiarity  in  the 
substratum  capable  either  of  directly  modifying  the  characters  of  the  bacilli  or  of  modifying 
the  nature  of  the  decomposition  products  connected  with  their  growth,  is  also  excluded  by  the 
fact  that  the  substratum  connected  with  the  last  fatal  case  was  identical  with  that  related  to 
the  two  cases  of  exemption.  In  other  words,  the  agar-agar  meat-juice  gelatine  in  the  cultiva- 
tions related  to  the  two  cases  of  exemption  and  to  the  last  fatal  case  belonged  to  one  batch  of 
tubes. 

The  only  hypothesis  remaining,  then,  on  the  assumption  that  the  exemption  was  due  to 
the  peculiarities  in  the  material  injected,  is  that  this  presented  temporary  differences  in  the 
two  classes  of  cases — -that  in  those  cases  where  pathogenic  phenomena  manifested  themselves  the 
bacilli  were  either  a  more  resistant  and  adaptable  to  their  new  site,  or  had  manufactured  special 
decomposition  products,  or  specially  large  amounts  of  decomposition  products  favoring  their 
invasion  of  the  host-organism.  In  regard  to  this  point  also  we  have  unfortunately  not  suffi- 
cient data  to  enable  us  to  arrive  at  any  definite  decision.  The  only  phenomenon  which  was  in 
any  way  noteworthy  in  reference  to  it  is  that,  in  all  the  cases  in  which  pathogenic  results  pre- 
sented themselves,  the  cultivations  from  which  the  materials  for  injection  were  obtained  had 
very  conspicuously  passed  on  into  the  stage  characterized  by  the  occurrence  of  vacuolation  and 
other  deviations  from  the  normal  form  in  the  commas,  and  that  in  one,  at  all  events,  of  the 
cases  of  exemption,  the  material  belonged  to  a  very  recent  cultivation  in  which  such  phenomena 
had  not  begun  to  manifest  themselves. 


EXPERIMENTS  WITH  KOCH'S  CHOLERA  BACILLI. 
By  D.  D.  Cunningham,  of  Calcutta.^ 

The  second  part  of  the  scientific  Memoirs  of  the  Medical  Officers  of  the  Army  of  India 
contains  an  interesting  account  of  further  experiments  by  Dr.  D.  D.  Cunningham  with  cholera 
comma  bacilli.  In  the  present  paper  Dr.  Cunningham  mentions  experiments  by  the  subcuta- 
neous injections  of  this  organisms  into  guinea-pigs.  The  bacilli  employed  were  obtained 
from  a  case  of  cholera  on  June  21,  1886,  and  the  material  used  for  injection  was  a  mixture  of 
bacilli  in  .8  per  cent,  salt  solution.  Five  guinea-pigs  were  injected  with  quantities  varying 
from  1  drop  to  1  cubic  centimeter;  3  of  these  5  animals  died.  The  animals  were  generally 
well  on  the  following  day,  but  on  the  second  day  they  became  ill  and  died  with  symptoms  in 
several  points  resembling  cholera.  In  1  case  there  was  considerable  depression  of  tempera- 
ture, with  frequent  muscular  twitchings;  and  in  2  cases  there  was  marked  shrinking  of  the 
eye-balls;  in  the  third  case  there  was  distinct  diarrhea;  in  all  3  cases  comma  bacilli  were 
present  in  large  numbers  in  the  contents  of  the  intestinal  canal;  in  2  cases  desquamation  of 
the  epithelial  lining  of  the  intestinal  canal  formed  a  conspicuous  feature.  In  all  tliere  was 
great  loss  of  weight.  The  peritoneal  cavity  contained  flakes  of  lymph  in  which  large  num- 
bers of  comma  bacilli  were  present;  but  this  is  not  the  case  in  man.  Dr.  Cunningham  does 
not  commit  himself  to  a  definite  opinion  as  to  the  significance  of  these  facts,  yet  observes  that 
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the  point  of  agreement  between  cholera  in  man  and  tliis  morbid  condition  is  very  noteworthy, 
and  tliat  the  deviations  may  possibly  be  ascribable  to  the  nature  of  the  animals  experimented 
with,  the  quantity  of  the  pathogenic  medium  introduced,  and  the  site  of  its  introduction. 

[This  abstract  neglects  to  state  that  in  Dr.  Cunningham's  experiments  he  found  that  those 
animals  which  survived  the  inoculations  were  foiind  to  be  protected  against  the  effects  of  sub- 
sequent and  larger  doses  introduced  by  subcutaneous  inoculations,  in  this  particular,  as  in  the 
other  restilts,  independently  confirming  the  original  observations  of  Ferran  concerning  the 
exi)erimental  production  of  immunity  from  an  attack  of  cholera — a  claim  which  has  been 
especially  in  France  and  England  vehemently  combatted. — E.  O.  S.] 


ON  MILK  AS  A  MEDIUM  FOR  CHOLERAIC  COMMA  BACILLL 
By  D.  D.  Cunningham,  of  Calcutta.^ 

Surgeon-Major  Cunningham,  of  Calcutta,  in  his  memoirs  publishes  a  full  account  of  very 
numerous  observations  by  the  aid  of  the  microscope  and  culture  methods  on  the  very  important 
question  of  the  relation  of  cholera  in  India  to  the  milk  siipply.  For  the  details  of  these  re- 
searches the  reader  is  referred  to  his  very  vokiminous  paper.  At  the  end  of  the  latter  the 
author  briefly  summarizes  the  results  of  his  numerous  experiments.  In  regard  to  the  behavior 
of  milk  as  a  medium  for  the  development  of  the  comma  bacilli  of  Koch,  his  experiments  seem 
to  give  results  agreeing  to  a  considerable  extent  with  those  of  Kitasato  published  in  the  Zeit- 
schicftfiir  Hygiene,  1888. 

The  author  says  that  the  entire  series  of  experiments  aj)pear  clearly  to  warrant  the  follow- 
ing conclusions: 

(1)  The  milk  which  is  in  ordinary  use  in  Calcutta  normally  contains  a  large  number  of 
schizomycete  organisms,  and  in  many  instances  an  excessive  number  of  them. 

(2)  The  number  of  distinct  species  which  are  normally  present  is,  however,  very  limited. 

(3)  All  of  these,  save  the  bacillus  subtilis,  are  destroyed  by  boiling  the  fliiid  a  very  short 
time. 

(4)  A  certain,  but  apparently  usually  only  a  small,  number  of  spores  of  bacillus  subtilis  is, 
however,  normally  present,  and  these  give  rise  to  an  excessive  development  of  that  species  in 
the  boiled  milk. 

(5)  Acid  fermentation  and  coagulation  normally  occur  very  rapidly  in  ordinary  specimens 
of  milk. 

(6)  These  phenomena  are  associated  with  processes  of  rapid  growth  and  multiplication  of 
the  schyzomycete  organisms  which  are  destroyed  by  simple  boiling  of  the  fluid,  and,  therefore, 
in  many  cases  fail  to  manifest  themselves  in  boiled  specimens. 

(7)  In  certain  cases,  however,  boiling,  while  demonstrably  destroying  the  common  lacteal 
schizomycetes,  with  the  exception  of  bacillus  subtilis,  fails  to  prevent  acid  fermentation  and 
coagulation. 

(8)  This  is  related  to  the  particular  stratum  of  any  sample  of  milk  from  which  the  speci- 
mens have  been  obtained — specimens  derived  from  the  upper  strata  having  a  much  greater 
tendency  to  undergo  acid  fermentation  and  coagulation  than  those  derived  from  the  lower 
strata. 

(9)  Cultivations  fail  to  show  any  differences  in  the  nature  of  the  schizomycetes  present  in 
the  two  areas,  and  show  no  important  difference  in  regard  to  their  numbers. 

(10)  The  phenomenon  must,  thus,  apparently  be  explained  either  as  due  to  a  special  accu- 
mulation of  the  ferment,  elaborated  in  connection  with  the  growth  of  the  schizomycete  organ- 
isms in  the  upper  portions  of  the  fluid,  or,  more  probably,  as  the  result  of  special  accumulation 
there  of  those  constituents  in  the  milk  which  are  the  subjects  of  the  fermentive  change  which 
leads  to  the  alteration  in  reaction  and  coagulation. 
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(11)  Coagulative  changes  ultimately  occurs  in  sj^ecimens  of  milk  which  have  been  deprived 
of  all  their  living  schizomycete  contents  but  bacillus  subtilis 

(12)  This,  however,  differs  in  nature  from  the  common  coagulation  of  unhoiled  specimens 
in  occuri'ing  apart  from  the  development  of  acidity  to  any  considerable  extent,  or  as  a  constant 
event,  in  the  fluid,  and  in  the  character  of  the  resultant  coagula,  which  form  a  finely  pulver- 
ulent deposit  in  place  of  the  large  dense  masses  occurring  in  the  case  of  common  coagulation. 

(13)  The  measures  which  suffice  to  secure  true  sterilization  in  milk  differ  somewhat  in 
different  instances,  due  to  differences  present  in  the  condition  of  the  bacilli  at  the  time  of  their 
ai^plication — measures  serving  to  secure  sterilization  where  no  spores  are  present  being  nat- 
urally not  necessarily  capable  of  producing  the  same  effect  where  spores  exist. 

(14)  Complete  sterilization  can  be  certainly  arrived  at  by  means  of  subjecting  the  milk  to 
the  temperature  of  boiling  water  for  some  hours,  and  after  this  the  fluid  remains  prr^ctically 
permanently  unaltered  save  in  undergoing  a  gradual  evaporative  diminution  in  bulk. 

(15)  The  milk  in  ordinary  use  in  the  bazaars  and  European  houses  in  Calcutta  is  not  a 
favorable  medium  for  the  multiplication  or  even  continued  existence  of  comma  bacilli. 

(16)  Their  introduction  does  not  interfere  with  the  normal  processes  of  excessive  multipli- 
cation of  the  common  lacteal  schizomycetes  and  the  acid  fermentation  accompanying  it,  and, 
as  the  latter  advances,  the  comma  bacilli  rapidly  ceases  to  multiply  and  die  out,  so  that, 
under  normal  circumstances,  the  medium  is  free  of  living  specimens  of  them  within  the  course 
of  twenty-four  hours. 

(17)  Milk,  however,  which  has  been  exposed  to  boiling  for  a  short  time  becomes  a  medium 
in  which,  for  some  time,  at  all  events,  an  excessive  multiplication  of  comma  bacilli  certainly 
follows  their  access. 

(18.)  The  presence  of  the  comma  bacilli  in  such  cases  seem  to  exert  a  temporary  repressive 
influence  on  the  development  of  the  normal  content  of  hacillus  subtilis.^ 

(19.)  The  repression  is,  however,  only  temporary,  and  hacillus  subtilis  again  becomes  very 
abundant. 

(20.)  This  rejuvenescence  of  bacillus  subtilis  is  sometimes  associated  with  marked  decrease 
in  the  activity  of  multiijlication  of  the  comma  bacilli,  or  even  with  their  complete  suppres- 
sion, but,  in  other  cases  the  two  species  may  persist  in  large  numbers  in  association  in  the  same 
naedium  for  a  period  of  several  weeks'  duration. 

(21.)  Sterilized  milk  affords  an  even  more  favorable  nidus  for  the  growth  and  multiplica- 
tion of  comma  bacilli  than  boiled  milk  does,  apparently  due  to  the  protection  which  it  pro. 
vides  against  a  struggle  for  existence. 

The  author  further  remarks:  These  facts,  beyond  their  purely  scientific  interest,  appear  to 
have  an  important  bearing  practically.  They  seem  to  indicate  that  the  ordinary  milk  supply 
of  the  bazaars  of  Calcutta,  and  presumably  of  India  gene?  ally,  furnishes  a  medium  which, 
from  the  Jiigh  degree  to  which  it  is  normally  contaminated  by  schizomycetes,  whose  growth  is 
associated  with  processes  of  acid  fermentation  is  not  at  all  likely  to  be  favorable  to  the  de- 
velopment or  continued  existence  of  those  forms  which  require  an  alkaline  or  neutral  environ- 
ment. The  very  contamination  of  the  fluid  comes  to  render  it  an  unfavvorable  medium  for 
organisms  which,  were  it  pure,  would  find  conditions  extremely  favorable  to  their  growth 
and  multiplication  in  it.  But,  it  this  be  so,  unless  it  were  clearly  proven  that  the  normal 
schizomycete  population  of  the  milk  contains  species  which  are  capable,  directly  or  indirectly, 
of  giving  rise  to  disease  when  they  come  into  relation  to  the  human  organism,  it  can  only  be 
regarded  as  a  protective  arrangement  tending  to  render  the  medium  unfavorable  to  the  devel- 
opment of  other  and  possibly  noxious  organisms.  It  is  no  doubt  unpleasant  to  realize  that  the 
milk  supply  in  India  is  so  highly  impure  as  it  unequivocally  is,  but  it  does  not  follow  that  the 
contamination  is  an  unmixed  evil.  For  example,  if  comma  bacilli  really  be  the  specific  cause 
of  cholera,  there  can  be  no  doubt  that  the  common  impurities  in  milk  must  tend  to  render  the 
latter  an  unfavorable  vehicle  for  the  communication  of  the  cause  of  the  disease,  and  as  it  is 
one  to  which  there  can  be  no  doubt  that  comma  bacilli  are  very  likely  to  gain  access  in  any 
locality  in  which  the  disease  prevails,  those  who  see  in  them  the  essential  cause  of  the  disease 
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must  regard  tlie  normal  contamination,  or,  in  other  words,  the  normal  schizomycete  popula- 
tion of  the  milk  as  playing  a  beneficent  part.  The  evidence,  in  so  far  as  it  goes,  seems  to  indi- 
cate that  the  ordinary  milk  supply  in  this  country  is  an  unfavorable  medium  for  schizomy- 
cete organisms  requiring  alkalinity  or  neiitrality  in  their  environment  in  order  to  their  success- 
ful propagation  and  continued  existence  apart  from  the  presence  of  spores,  and,  this  being  so, 
all  those  who  ascribe  the  development  of  any  disease  to  the  influence  of  pathogenic  schizomy- 
cetes  may  fairly  be  called  on  to  demonstrate  that  these  are  capable  of  surviving  the  conditions 
to  which  they  must  normally  be  exposed  on  gaining  access  to  milk,  ere  blaming  the  hitter  as  a 
means  of  communicating  the  disease.  In  any  case  it  must  be  a  comfort  to  realize  that  if  the 
population  of  India  be  condemned  to  the  use  of  impure  milk,  the  very  contamination  is  likely 
to  act  more  or  less  in  protective  fashion,  and  is  normally  due  to  the  presence  of  organisms 
which,  with  the  exception  of  the  harmless  bacillus  suhtilis,  may  be  completely  destroyed  by 
simple  boiling. 

The  reader  should  consult  in  connection  with  this  paper  what  has  been  already  remarked 
by  Dr.  Simpson,  the  health  officer  of  Calcutta,  concerning  cholera  and  milk.  However  labori- 
ous Dr.  Cunningham's  experiments  have  been,  the  fact  still  remains  that  cholera  has  spread  in 
Calcutta  by  means  of  the  milk  supply,  as  SimjDson  has  shown.  Moreover,  Cunningham's  own 
operations  show  that  the  comma  bacilli  of  Koch  do  live  and  multiply  even  in  unboiled  milk 
for  some  time  after  they  have  been  placed  in  it.  The  practical  inference  from  these  facts  seems 
to  me  to  be  that,  although  after  unboiled  milk  has  been  diluted  with  water  containing  comma 
bacilli  and  tlien  kept  for  some  days,  these  jjarticular  germs  may  succumb  in  the  struggle  with 
other  germs  for  existence,  during  the  first  day  of  dilution  at  least  such  milk  is  capable  of  pro- 
ducing an  attack  of  cholera  if  the  cholera  bacilli  in  it  pass  through  the  stomach  alive.  These 
experiments  of  Cunningham  prove  beyond  doubt  that  milk  uncontaminated  with  other  living 
germs,  i.  e.,  boiled  milk,  is  an  exceedingly  good  medium  for  the  development  of  the  comma  bacilli 
of  Koch.  A  practical  application  of  this  fact  seems  to  mie  to  be  not  that  the  milk  should  not 
be  boiled,  but  rather  that  boiled  milk  should  be  consumed  as  food  soon  after  boiling  and  before 
it  is  likely  to  become  again  contaminated.  There  is  one  circumstance  which  should  be  borne 
well  in  mind,  however,  in  undertaking  to  estimate  the  absolute  significance  of  these  observa- 
tions of  Cunningham.  It  is  the  fact  that  there  are  few  places  in  Europe  or  America,  jierhaps 
even  none,  where  micro-organisms  so  load  the  air,  earth,  and  water  as  they  do  during  spring, 
summer,  and  aiitumn  in  Calcutta.  For  this  reason  it  is  not  only  possible  but  probable  that  if 
the  same  experiments  were  to  be  performed  either  in  Europe  or  America,  the  unboiled  milk 
which  had  been  inoculated  with  the  cholera  bacilli  would  contain  them  for  a  much  longer 
time  living  and  active.  Even  Cunningham's  experiments  seem  to  furnish  warrant  for  this 
opinion.  The  cholera  bacilli  lived  and  were  active  in  his  cultures  in  unboiled  milk  during 
the  winter  in  Calcutta,  where,  by  the  way,  the  thermometer  rarely  falls  below  60°  F.  for  a 
period  considerably  longer,  as  a  rule,  than  during  the  sirring,  summer,  and  autxiran. 

Cunningham's  previous  experiments  to  determine  the  relation  between  the  comma  bacilli 
in  the  soil  and  the  same  germ  in  water,  and  the  spread  of  cholera,  which  have  appeared  in 
earlier  numbers  of  the  Scientific  Memoirs  by  Medical  Officers  of  the  Army  of  India,  furnished 
him  results  somewhat  similar  to  those  relating  to  milk.  He  found  that  in  non-sterilized  earth, 
which  normally  contained  swarms  of  various  species  of  bacteria,  the  cholera  bacilli  soon  suc- 
cumbed in  the  active  struggle  for  existence;  whilst,  on  the  contrary,  they  remained  alive  quite 
a  long  time  and  actively  multijjlied  in  soil  which  had  been  previously  sterilized — i.  e.,  soil 
in  which  other  species  had  been  first  killed  hj  heat.  The  same  was  the  case  in  his  experience 
with  boiled  and  unboiled  water. 

From  all  of  these  experiences  Cuningham  draws  the  general  conclusion  that,  if  the  comma 
bacillus  of  Koch  be  the  real  cause  of  cholera,  it  very  easily  falls  a  prey  to  the  bacteria  with 
which  it  is  associated  naturally  in  the  soil,  water,  and  milk  of  India,  and  that  therefore  it  is 
difficult  to  understand  how  the  epidemics  are  spread  by  the^e  means. 

What  I  have  aleady  said  in  commenting  upon  this  author's  conclusions  concerning  the 
milk  can  be  applied  equally  well  to  his  objection  to  water  as  a  medium  of  the  spread  of  the 
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germs  of  cholera.  For  a  short  time  the  bacilli  of  Koch  multiply  in  water  which  contains 
many  other  bacteria  and  even  sometimes  gain  the  ascendency,  although  later  they  may  be 
exterminated.  If  the  water  be  used  during  this  period  I  can  not  conceive  why  the  comma 
bacilli,  if  they  be  the  real  cause  of  cholera,  can  not  produce  the  disease  under  circumstances 
otherwise  favorable  for  its  generation.  Likewise,  I  would  apply  the  same  reasoning  to  soil 
impregnated  with  the  germs  of  cholera,  although  I  myself  believe  that  it  is  the  water  and  the 
milk  supply  which  are  in  the  vast  majority  of  cases  responsible  for  the  rapid  spread  of  epi- 
demics of  this  disease. 


OBSERVATIONS  ON  BACTERIA  IN  CHOLERA. 
By  Surgeon-Major  G.  Bomford,  M.  D.  ,  Bengal  Medical  Service.* 

The  following  is  a  brief  abstract  of  the  results  of  microscopical  examination  of  the  tissues 
in  nine  cases  of  cholera  which  have  died  at  the  General  Hospital,  Calcutta,  during  the  past 
twelve  months  {June  1886  to  June  1887),  showing,  in  each  case,  the  duration  of  illness,  the 
stage  the  disease  had  reached,  the  tissues  examined,  and  the  bacteria,  if  any,  found.  The 
patients  were  all  adult  European  seamen,  and  the  post-mortem  examination  was  made  in  less 
than  an  hour  after  death  in  every  case: 

*  *  *  From  this  statement  it  will  be  seen  that  some  portion  of  the  intestine  was  examined 
in  seven  cases,  and  that  in  four  of  these  no  bacteria  were  found  in  the  substance  of  the  mucous 
membrana  In  the  three  other  cases  bacteria  were  present  in  the  depth  of  the  mucous  mem- 
brane, but  they  diffei'ed  remarkably  in  character  or  distribution  in  each  case.  In  No.  4, 
the  bacilli  were  of  large  size,  distinctly  curved,  and  abundant;  not  only  in  the  interior  of 
the  crypts  of  Liebeklihn,  but  also  on  their  exterior  surface,  and  in  the  adenoid  tissue 
surrounding  them.  They  had  also  penetrated  in  many  places  below  the  muscularis  mucosa 
into  the  submucous  tissue.  In  No.  5,  the  bacilli  were  smaller  and  more  curved,  and  in 
portions  of  the  ileum  from  the  neighborhood  of  the  ileo-ceecal  valve  they  were  very  abundant 
throughout  the  whole  length  of  the  cavity  of  the  crypts,  but  there  were  none  on  the  exterior 
of  the  crypts  or  in  the  adenoid  tissue.  In  the  sj)aces  betAveen  the  villi  and  on  their  free  surfaces, 
as  also,  in  most  cases,  just  within  the  mouth  of  the  crypt,  the  curved  bacilli  were  more  or  less 
mixed  with  micrococci  and  minute  straight  forms,  but  in  the  deeper  parts  of  the  cavity  they 
were  almost  pure.  In  the  vessels  of  the  submucous  tissue  there  were  a  few  min^ite  micrococci. 
In  tlie  colon  of  the  same  case  there  were  several  slightly  raised,  smooth,  deeply  congested 
patches,  in  which  the  microscope  showed  the  crypts  had  been  completely  destroyed  and  the 
whole  depth  of  the  mucous  membrane  infiltrated  with  leucocytes,  blood-corpuscles,  and  peculiar 
filiform  bacilli  which  were  very  numerotis  and  j)enetrated  down  to  the  muscularis  mucosae, 
but  not  below  it.  These  were  very  long  and  narrow,  tapering  to  a  fine  point  at  either  end,  and 
stained  faintly  and  unevenly  along  their  length,  so  that  they  presented  an  irregular  beaded 
appearance.  They  have  some  resemblance  to  forms  described  by  writers  as  involuted  cholera 
bacilli.  In  No.  9,  only  the  vermiform  appendix  was  examined,  but  in  the  crypts  at  its 
attached  end  there  were  numerous  spirilla  as  well  as  detached  curved  bacilli. 

In  cases  of  secondary  fever  it  is  not  uncommon  to  find  the  lower  lobes  of  the  lungs 
oedematous  and  presenting  here  and  there  small  purulent  foci.  In  No.  5  this  condition  was 
very  marked,  and  sections  through  one  of  the  abscesses,  about  the  size  of  a  walnut,  showed 
numerous  micrococci,  generally  in  the  form  of  a  streptoccus  of  three  or  four  beads,  both  within 
the  vessels  and  amongst  the  pus  corpuscles  which  filled  the  air-cells.  The  lungs  in  No.  9  were 
in  a  similar  condition. 

In  No.  1  there  were  micrococci  in  the  blood  in  the  vessels  and  in  extravasations  amongst 
the  tubes  of  the  kidney.  In  five  other  cases  a  most  careful  search  failed  to  show  any  bacteria 
in  the  kidney.  * 
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In  two  cases,  both  of  long  duration  and  with  marked  secondary  fever,  there  were  ulcers 
in  the  stomach.  In  No.  6,  there  were  two  slightly  raised  deeply  congested  patches  with  smooth 
bare  surfaces,  in  which,  i;nder  the  microscope,  the  glandular  tissue  appeared  to  be  completely 
destroyed  and  infiltrated  with  leucocytes,  blood-corpuscles,  and  numerous  straight  bacilli, 
some  of  which  had  a  spotted  appearance  as  in  the  next  case.  In  this.  No.  8,  the  ulcers  were 
three  in  number  of  the  ordinary  form,  with  raised  undermined  edges  and  a  necrosed  slougli  in 
the  center.  The  surface  of  the  ulcer  and  of  the  mucous  membrane  near  it  was  thickly  cov- 
ered with  clusters  of  straight  l^acilli,  which  penetrated  deeply  into  the  mucous  membrane  and 
took,  the  place  of  the  epithelium.  These  bacilli  were  stained  deeply  at  either  end,  and  in  the 
case  of  the  longer  ones  at  one  or  more  points  in  the  length,  so  that  they  had  a  spotted  appear- 
ance as  if  they  contained  spores. 

The  following  methoda  were  employed  :  The  tissues  in  all  cases  were  removed  as  soon  as 
possible  from  the  body  and  placed  at  once  in  alcohol,  and  after  hardening  in  this  they  were 
thoroughly  infiltrated  in  paraffine  and  cut  up  with  a  Cambridge  rocking  microtome  to  enable 
the  sections  to  be  fixed  upon  a  cover-glass  with  a  solution  of  celloidin  in  clove  oil  (Scholli- 
baum's  section-fixing  process,  vide  Lee's  Vade  Mecum,  section  275).  The  cover-glass  is  painted 
with  the  thinnest  possible  film  of  this  so.lution,  and  after  the  sections  in  paraffine  have  been  laid 
out  upon  it,  warmed  gently  over  a  spirit-lamp  or  on  a  water-bath,  so  as  to  melt  the  paraffine 
and  evaporate  the  clove-oil.  By  this  means  the  sections  are  firmly  fixed  upon  the  glass,  and  it 
can  be  afterwards  put  through  the  staining  processes  in  the  same  manner  as  an  ordinary  cover- 
glass  preparation,  the  p)araffine  being  removed  by  naphtha  or  other  solvent.  Any  stain  that  the 
celloidin  takes  up  is  quickly  removed  by  alcohol.  For  clearing  clove-oil  must  generally  be 
avoided,  because  it  loosens  the  sections,  and  as  a  rule  oil  of  origanum  has  been  used,  which  has 
also  the  advantage  of  not  dissolving  out  aniline  stains.  By  this  fixing  process  sections  so  friable 
as  those  of  a  lung  infiltrated  with  pus  can  be  easily  stained  and  mounted  without  disturbance 
of  the  delicate  tissues  or  loss  of  pus  corpuscles,  etc. ,  while  sections  of  the  intestines  can  be  laid 
out  flat  and  untwisted  with  the  sloughs,  mucus,  blood,  and  other  corpuscles  accui"ately  in 
situ,  and  consequently  can  be  more  satisfactorily  examined  for  bacteria  than  when  freezing  or 
other  methods  of  making  sections  are  adoj)ted.  Three,  four,  or  even  more  sections,  according 
to  their  size,  and  either  consecutive  or  otherwise,  can  be  fixed  ixpon  a  large  cover  glass  and 
thoroughly  searched  and  compared.  For  staining  the  sections  alkaline  methyl-blue  (Schiitz 
or  Loflfler's  solution)  or  a  watery  solution  of  Sjiiller's  purple  has  been  used,  while  in  the  case  of 
the  other  tissues  either  these  or  some  stain  by  the  Gram  method. 


BE  VIEW  OF  EXPERIMENTS  CONCERNING  ETIOLOGY  AND  PROPHYLAXIS  OF  CHOLERA. 

M.  Ballet  of  Paris  (Vienna  Congress  of  Hygiene  and  Demography,  1887)  sketched 
briefly  the  investigations  which  had  been  conducted  in  France  concerning  the  nature  and  i^ath- 
ogenesis  of  cholera.  In  1885  Strauss  and  Roux,  through  their  observations  on  cholera  in  Tou- 
lon, entirely  confirmed  the  views  of  Koch.  Doyen  also  found  the  constant  presence  in  cholera  of 
the  comma  bacillus,  which,  according  to  him,  develops  originally  in  the  intestine  but  later  effects 
a  general  micro-parasitic  infection  of  the  organism.  In  fact  Doyen  claims  to  have  foixnd  the 
comma  bacillus  in  the  liver,  in  the  kidneys,  and  in  the  spleen.  Later  Nicati  and  Rietsch  suc- 
ceeded in  inducing  cholera  in  animals  by  means  of  pure  cultures  of  .comma  bacilli. 

That  the  comma  bacilli  act  by  the  secretion  of  a  ptomaine,  is  made  i^robable  through  the 
labors  of  Pouchet.  Nicati.  and  Villiers. 

On  the  other  hand,  Bouchard  declares  himself  against  the  views  of  Koch.  According  to 
him,  if  these  views  be  correct  we  should  logically  aim  at  intestinal  antisepsis  with  certain  doses 
of  iodoform  and  naphthaline.  Notwithstanding  that  he  had  produced  this  antisepsis  in  his 
cholera  patients,  he  had  a  mortality  of  60  per  cent.,  whereby  it  is  proven  that  the  pathogenic 
agent  of  cholera  is  not  located  exclusively  in  the  intestines.  (The  absurdity  of  this  reasoning 
does  not  call  for  answer.)    According  to  Bouchard,  the  cholera  pioison  is  not  prodiiced  by  the 
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comma  bacillus.  If  one  injects  a  pure  culture  of  comma  bacilli  into  a  rabbit  and  later  kills  it, 
the  apj)earauces  of  cliolera  are  never  seen.  This  negative  result  is,  however,  no  proof  that 
rabbits  have  an  immunity  against  cholera,  for,  if  one  injects  into  the  vein  of  a  rabbit  the 
pecxiliarly  toxic  urine  of  a  cholera  patient,  it  will  develop  a  series  of  symptoms  very  similar 
to  cholera  (cyanosis,  cramp,  hypothermia,  diarrhoea).  Bouchard  therefore  does  not  entirely 
deny  a  certain  pathological  significance  to  the  comma  bacilli,  for  the  cholera  poison  may  indeed 
be  produced  by  the  cells  modified  by  the  comma  bacilli. 


EXPERIENCE  CONCERNING  ETIOLOGY  AND  PROPHYLAXIS  OF  CHOLERA  DURING  THE  LAST 

EPIDE3IIC. 

Herr  Babes  of  Budapest,  (Vienna  Congress  of  Hygiene  and  Demography,  1887,)  re- 
marked upon  the  experience  concerning  the  etiology  and  prophylaxis  of  cholera  during  the 
epidemic  of  the  last  4  years,  with  especial  reference  to  the  spread  of  the  disease  in  Hungary. 

He  affirmed  the  etiological  significance  of  the  comma  bacillus.  In  about  50  cases  of  cholera 
he  found  no  other  characteristic  parasite  than  the  Koch  comma  bacillus,  whilst,  moreover,  he 
never  was  able  to  find  it  in  cases  which  resembled  cholera.  The  comma  bacillus  can  be  dem- 
onstrated with  the  microscope  on  the  surface  of  the  intestines,  in  the  intestinal  glands  by  means 
of  cultures,  also  in  the  omentum  in  a  few  cases,  by  means  of  the  same  method  in  the  kidneys 
also  in  a  few  cases.  Other  bacteria  of  the  intestines  may  exceptionally  be  found  in  the  inter- 
nal organs  during  life,  as,  for  example,  the  "Naples bacillus"  of  von  Emmerich,  which  belongs 
to  the  class  of  sajjrogenous  bacteria  of  the  intestines.  A  spherical  body  related  to  the  circular 
form  of  the  cholera  bacillus  and  behaving  characteristically  towards  staining  fluids  may  be 
found,  which  is  located  at  the  end  or  in  the  middle  of  the  elongated  bacillus,  and  possibly 
represents  a  rest  form,  like  the  arthrospore  of  Hiippe,  and  which  appears  to  be  a  later  stage  of 
development  of  the  body  found  by  this  observer.    [Compare  also  researches  of  Ferran — E.  O.  S.] 

As  to  the  behavior  of  the  cholera  bacilli  towards  other  bacteria,  it  is  demonstrated  that 
especially  the  saproj)hitic  bacteria  act  upon  the  gelatine  and  agar-agar  in  such  a  manner  that 
in  consequence  thereof  the  comma  baccilli  develop  only  with  difficulty  therein.  As  regards 
the  poisonous  action  of  the  cholera  bacilli,  this  author  could  not  convince  himself  of  the  pres- 
ence of  a  characteristic  ptomaine,  at  least  he  could  not  isolate  one.  Extracts  obtained  after 
the  methods  recommended  for  the  separation  of  the  ptomaines  did  not  prove  to  be  more  pois- 
onous than  the  culture  fluid  sterilized  by  heat  at  80°  C,  which,  injected  even  in  small  amounts 
into  the  circulation  or  under  the  skin,  killed  white  mice,  rats,  and  in  greater  quantity  killed 
also  guinea-pigs  and  rabbits. 

As  to  the  spread  of  the  disease,  it  j)roceeded  in  almost  every  case  from  cholera  patients 
and  their  efi^ects,  and  was  seldom  caused  by  the  efi^ects  of  persons  who  were  not  sick.  The 
direct  proof  of  infection  through  the  drinking  water,  it  is  true,  could  nowhere  be  brought  otit, 
yet  the  epidemic  was  often  closely  associated  with  bad  drinking  water.  He  was  able  in  a  few 
instances  to  find  the  comma  bacilli  upon  the  personal  effects  and  the  floor  of  the  room  of  cholera 
patients.  In  the  most  carefully  investigated  cases  the  proof  was  obtained  that  not  the  water 
used  for  drinking  and  domestic  purposes,  but  personal  effects  or  food  were  the  means  of  infec- 
tion. 

Fall  of  the  barometer  was  in  some  instances  followed  by  increase  in  the  number  of  the 
sick,  whilst  other  meteorological  changes  had  no  aj^preciable  influence  on  the  epidemic. 

Immunity  of  places  could  not  be  demonstrated,  but  in  numerous  instances  it  was  proven 
that  the  disease  spared  those  places  most  exposed  to  danger ;  for  example,  the  personnel  of 
cholera  hosi:)itals,  if  the  preventive  measures  suggested  by  the  knowledge  of  the  habits  of  the 
comma  bacillus  were  promptly  applied.  By  means  of  such  preventive  measures,  if  they  be 
rationally  carried  out  (which  for  the  most  part  is  dependent  upon  the  intelligence  of  the  inhab- 
itants), localities  can  be  very  easily  made  immune.  The  epidemic  itself  was  not  milder  than 
former  ones  ;  the  narrowness  of  the  outbreak  was  solely  due  to  the  employment  of  rational 
precautions  and  to  the  improvement  in  the  mental  status  of  the  population. 
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Regarding  the  necessary  prophylactic  measures,  it  is  of  the  highest  importance — and  it 
should  be  enforced  by  international  convention — that  the  first  cases  be  investigated  from  the 
stand-point  of  the  comma  bacillus  of  Koch  by  experts  who  have  been  specially  instructed  in 
this  matter  by  investigators  of  recognized  competency.  The  measures  against  the  introduc- 
tion and  spread  of  cholera,  j^ublished  by  Koch,  Raubach,  Riedel,  Babes,  and  others  must  like- 
wise be  practiced,  and  by  international  concord  introduced  everywhere.  Even  the  control, 
the  execution,  of  these  regulations  should  be  handed  over  to  an  international  commission. 
The  unfortiinate  state  of  affairs  in  Budapest  at  the  outbreak  of  cholera  shows  the  importance 
of  the  last  affirmation.  It  may  be  affirmed  with  certainty  that  the  enforcement  of  these  regu- 
lations would  be  capable  of  banishing  cholera  forever  from  Euroj^e. 


AN  INQUIRY  INTO  THE  CAUSATION  OF  ASIATIC  CHOLERA  IN  SHANGHAI. 
By  Neil  Macleod,  M.  D.,  Edin.,  and  Walter  J.  Milles,  F.  R.  C.  S.,  Eng. 

WITH  EXPERIMENTS  ON  ANIMALS  BY  NEIL  MACLEOD,  M.  D.* 

This  inquiry  was  commenced  in  the  end  of  1884.  Most  of  the  conclusions  arrived  at  in 
the  first  three  parts  of  this  paper  were  jjublished  in  the  health  officer's  report  for  1885  to  the 
Shanghai  Municipal  Council.  Delay  in  finishing  the  report  has  been  due  to  a  variety  of 
causes,  amongst  others  the  daily  work  of  a  large  jjractice,  the  heaviest  part  of  which  is  in 
the  middle  and  end  of  the  hot  season,  the  period  chosen  by  cholera  for  its  ravages  in  Shanghai. 
Before  this  investigation  was  begun  Koch  had  just  published  some  of  his  results,  and,  as  he 
was  then  almost  the  only  worker  in  the  bacteriological  field  of  whom  it  could  be  said  that  he 
had  not  published  anything  subsequently  upset,  attention  was  therefore  directed  at  once  to  the 
"comma  bacillus."  Powell  and  Lealand's  half,  quarter,  eighth,  oil  tAvelfth  inch  [N.  A.  1.43] 
and  substage  condenser  were  emjployed  for  microscopic  examination.  For  separating  the 
organism  and  furnishing  chai^acters  of  identification  plate  and  tube  cultivations  in  a  slightly 
alkaline  jelly  prepared  with  the  usual  j^roportions  of  meat  infusion,  salt,  joeptone,  galatine, 
and  bicarbonate  of  soda  were  used.  In  order  to  keep  the  jelly  in  the  solid  condition  during 
hot  weather,  plates  and  tubes  had  to  be  kept  in  an  ice-chest,  the  temperature  of  which  was 
never  allowed  to  go  above  75°  F. ,  and  usually  maintained  between  (30°  and  70°.  This  difficulty 
of  dealing  with  gelatine  cultivations  when  the  temperature  is  nevei'  below  80°,  and  often  over 
90°  both  day  and  night,  practically  caused  the  loss  of  the  first  season.  Agar-agar  plates  were 
then  tried  and  found  useless  for  the  purpose.  Each  investigator  worked  independently  in  a 
separate  house,  mostly  with  the  same,  but  occasionally  with  different  material,  so  that  the 
majority  of  the  cases  were  investigated  by  both. 

PART  I. 

The  first  step  in  ascertaining  the  relationship  of  an  organism  to  a  disease  is  the  determi- 
nation of  the  characters  of  identification  of  that  organism  for  purposes  of  future  recognition. 
The  fallacy  of  trusting  to  microscopic  characters  alone  for  this  purpose  has  been  well  illus- 
trated in  the  last  5  years'  literature  of  Asiatic  cholera.  The  axiom  of  bacteriological  work 
for  determining  identity  may  be  stated  thus  :  The  same  organism  grown  under  the  same  con- 
ditions as  to  medium,  temperature,  and  time  will  have  the  same  macroscopic,  and  if  subjected 
to  the  same  conditions  as  to  staining,  treatment  in  mounting,  and  examining,  the  same  micro- 
scopic, characters.  The  characters  of  identification  laid  down  by  Koch  for  this  organism  are 
now  accepted  by  all  observers  as  sufficient,  the  name  alone  being  altered.  The  ''comma 
bacillus"  is  now  regarded  as  a  "  spirillum."    The  characteristics  are  : 

(1)  It  occurs  in  the  characteristic  cholera  stools. 
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(2)  It  is  from  oiie-half  to  two-tliirds  the  length  of  the  tubercle  bacillus,  somewhat  thicker 
than  the  latter,  and  slightly  curved.  Sometimes  the  rods  combine  to  form  a  half  circle,  an 
S-shaped  curve,  or  a  wavy  line  of  varying  length. 

(3)  It  grows  in,  and  liquefies,  slightly  alkaline  gelatine ;  more  slowly  in  neutral,  scarcely 
at  all  in  slightly,  and  not  at  all  in  markedly  acid  gelatine.  On  a  gelatine  plate  cultivation 
the  individual  colonies  are  round,  and  lie  in  a  funnel-shaped  cavity ;  viewed  by  transmitted 
light  and  magnified,  they  look  like  ground  'glass,  and  the  edge  of  the  colony  is  finely  notched. 
In  a  gelatine  tube  a  funnel-shaped  cavity  forms  at  the  top  of  the  puncture  made  by  the  inocu- 
lating wire,  and  lying  in  this  cavity  what  looks  like  an  inverted  air  bubble  with  its  top  on  a  level 
with  the  surface  of  the  jelly  and  open  to  the  air ;  along  the  puncture  the  gelatine  liquefies, 
and  in  this  may  be  seen  with  the  naked  eye  the  whitish  mass  of  colonies,  more  particularly  at 
the  lowest  part ;  in  from  3  to  4  weeks  liquefaction  spreads  to  the  whole  mass,  the  bacilli 
falling  to  the  bottom  as  a  greyish- white  sediment,  having  a  faint  orange  tint  in  certain  lights, 
and,  if  undisturbed,  a  perfectly  transparent  liquid  separates  a  whitish  scum  on  the  top  from 
the  sediment  below. 

(4)  A  freezing  temperature  does  not  destroy  it.  It  grows  scarcely  at  all  below  50°,  slowly 
at  60°,  rapidly  from  80°  to  100°  F.  in  .gelatine  cultures.  (For  ordinary  work  these  characters 
suffice  for  identification.) 

(5)  It  is  actively  mobile  in  fluid  media. 

(6)  Grown  on  agar-agar  cultivations,  it  has  no  characteristic  appearance,  resembles  many 
other  organisms,  and  forms  a  brownish  scum. 

(7)  On  potato  slices  at  a  temperature  of  from  90°  to  100°  F.  it  forms  glistening  greyish- 
brown  colonies,  but  does  not  grow  at  all  at  ordinary  roOm  temperature.  (On  certain  kinds  of 
potato  there  may  be  no  brown  coloration.) 

(8)  It  liquefies  blood-serum. 

(9)  Growth  ceases  in  the  absence  of  air  in  gelatine  cultivations. 

(10)  Kept  moist,  it  lives  for  months  in  pure  tubes  after  growth  has  ceased  ;  dried  for  a  few 
hours  it  dies. 

(11)  It  is  reproduced  by  fission.    Spores  have  not  been  observed. 

Nearly  all  observers  of  this  organism  have  described  what  are  called  involution  forms. 
These  are  characterized  by  irregularities  of  shape,  more  partictilarly  in  their  thickness,  so  that 
it  requires  reinoculation  and  growth  under  ordinary  favorable  conditions  to  determine  that 
the  specimens  having  these  appearances  are  indeed  pure  cultivations  of  comma  bacilli.  Ceci 
and  others  have  described  certain  spore-like  appearances  in  involution  forms,  but  these  are 
now  regarded  as  dying  or  dead  parts  of  the  rods,  such  parts  staining  very  slightly  or  not  at  all. 
Huppe  has  described  what  he  regards  as  "lasting  forms"  and  calls  "arthrospores,"  as 
distinguished  from  "endospores."  These  he  found  in  cultivations  which  were  becoming 
exhausted  of  nutriment,  and  he  examined  only  living  and  unstained  specimens.  [Huppe  has 
observed  the  development  of  his  arthrospores  under  his  eye  in  the  field  of  the  microscope 
in  living  cultures.  Consult  his  paper  on  a  previous  page.— E.  O.  S.]  If  the  drying  test 
for  spores  is  to  be  regarded  as  an  absolute  one,  they  are  not  spores.  One  of  the  authors  of 
this  inquiry  found  an  appearance  like  that  of  endospore  formation  in  actively  growing  neutral 
gelatine  cultivations  kept  for  three  days  at  70°  F. ,  clear,  unstained,  round  or  oval  spots  in 
stained  bacilli,  one  in  each  rod,  seen  also  in  spirillum  forms,  and  in  slowly  growing  cultiva- 
tions in  involution  forms.  The  appearance  is  that  usually  associated  with  the  presence  of 
spores,  and  hundreds  are  to  be  seen  in  a  single  field.  After  forty-eight  hours'  drying,  growth 
took  place  but  not  after  a  longer  interval.  The  nature  of  these  spots  has  yet  to  be  determined. 
For  rapid  examination  of  a  fluid  containing  the  organism,  a  thin  film  spread  and  dried  on  a 
cover  glass  can  be  stained  by  a  watery  solution  of  fuchsin  in  a  few  seconds,  washed  with  water, 
and,  while  yet  wet,  explored  with  an  oil  immersion  twelfth  or  objective  of  similar  power. 
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PART  II. 

The  second  part  of  tlie  investigation,  tlie  occurrence  of  the  organism  in  relation  to  the 
disease,  was  tested  in  forty-fonr  cases.  Of  these,  thirty  Avere  fatal,  but  only  six  could  be 
■examined  after  death,  a  number  being  Chinamen,  whose  bodies  may  not  be  examined  after 
•death  except  iinder  pains  and  i:)enalties  of  a  severe  kind.  In  forty  cases  the  comma  bacillus 
was  found ;  i]i  one,  examined  by  both  observers,  there  were  numerous  comma  bacilli  on  the 
•cover-glass  preparation  of  the  stool,  but  not  a  single  colony  could  be  found  in  the  j)late  culti- 
vations, the  stool  having  been  mixed  with  carbolic  acid  when  collected.  The  three  other  fail- 
ures were  with  non-characteristic  stools,  and  amongst  the  early  cases  investigated.  With  a 
few  exceptions,  one  drop  either  of  a  typical  stool,  or  of  the  contents  of  the  ileum  during  the 
<;ollapse  stage,  was  sufficient  to  furnish  demonstration  of  the  organism  by  cultivation,  whilst 
the  exceptions  disappeared  on  the  examination  of  a  second  drop.  From  such  a  stool  recently 
passed,  colonies  were  almost  always  present  on  the  third  plate  which  could  only  have  con- 
tained about  the  one,  three,  or  four-thousandth  part  of  the  original  drop. 

Later  than  the  collapse  stage,  when  the  stool  or  bowel  contents  were  no  longer  typical, 
but  opaque,  slimy,  or  fsecal,  the  organism  was  rarely  found,  and  then  with  difficulty.  Post 
mortem  examination  alone  is  not  sufficient  to  determine  the  absence  of  the  organism  from  a 
/given  case,  and  must  be  supplemented  by  failure  to  find  it  in  the  typical  stools  during  life. 
'The  conclusion  arrived  at  by  Drs.  Roy,  Brown,  and  Sherrington,  that  the  organism  is  not 
present  in  every  case  of  Asiatic  cholera,  appears  to  have  been  based  on  post  mortem  examina- 
tions alone.  All  who  have  seen  many  cases  of  this  disease  will  recall  those  in  which  the 
collapse  stage  is  followed  by  a  stage  where  there  may  be  little  or  no  reaction,  and  the 
stools  are  no  longer  characteristic.  Probably  some  of  the  cases  exalnined  by  Roy,  BroAvn, 
and  Sherrington  belonged  to  this  class.  Unless  the  cases  were  under  their  own  observa- 
tion during  life,  they  could  not  be  cei'tain  that  they  were  dealing  with  those  of  the  true 
collapse  stage.  The  term  "rice  water "  applied  to  stools  does  not  give  a  true  idea  of  the 
tj'pical  cholera  stool.  Rice  water — that  is  water  in  which  rice  has  been  boiled — is  non-trans- 
parent, and  has  finely  granular  matter  dispersed  through  it  on  being  shaken  uj) ;  while  the 
typical  cholera  stool  is  almost  transparent  or  slightly  oi:)alescent  when  seen  in  a  glass  vessel, 
having  no  odor  or  but  a  faint  meaty  smell,  and  contains  white  flakes  consisting  of  masses  of 
•epithelium,  but  which  are  not  in  sufficient  quantity  to  render  the  fluid  opaque.  In  all  non- 
typical  stools  several  different  organisms  were  found,  which  were  conspicuously  absent  from 
ihe  typical  stool,  affording,  as  it  frequently  did,  almost  a  pure  cultivation  of  the  comma 
bacillus  when  submitted  to  the  test  of  plate  cultivation.  The  presence  of  the  organism  in  the 
intestinal  follicles,  which  have  their  interior  communicating  with  the  lumen  of  the  bowel, 
might  be  naturally  expected  where  the  organism  is  in  large  numbers  in  the  bowel  contents. 
This  expectation  was  fulfilled  in  such  cases,  and  follicles  were  to  be  seen  crammed  full  of 
epithelial  debris  and  comma  bacilli.  The  organism  was  also  seen  in  the  spaces  formed  by  the 
separation  of  the  epithelium  in  the  follicles  and  the  b^sal  membrane,  and  occasionally  in  the 
tissues  near  the  follicles.  The  penetration  of  the  bacilli  into  the  follicles  and  these  sub- 
epithelial spaces  was  no  doubt  the  result  of  their  own  activity,  but  their  demonstration  in  the 
tissues  beyond  was  not  sufficiently  satisfactory  to  exclude  their  introduction  into  that  region 
as  the  result  of  manipulation  in  cutting,  etc.  The  process  of  staining  sections  of  intestinal 
tissue  for  the  demonstration  of  these  organisms  is  not  an  easy  one,  and  probably  accounts  for 
the  failure  to  find  them  by  so  many  observers.  In  specimens  stained  by  Koch  in  Egypt,  and 
very  lately  others  stained  by  a  new  process  of  Kiihne's,  the  presence  of  the  comma  bacilli 
in  the  tissue  of  the  intestinal  wall  can  not  be  doubted.  Klein  has  arrived  at  the  conclusion 
that,  if  they  enter  the  tissue  at  all  during  life,  it  is  only  during  the  i^rolonged  agony  before' 
death,  but  he  does  not  advance  sufficient  j^roof  for  such  a  statement. 

A  sufficient  number  of  necropsies  were  not  made  on  which  to  base  generalisations  as  to 
the  appearance  of  the  bowel,  but  the  following  notes  of  individual  cases  give  a  fair  representa- 
tion of  what  was  met  with.    In  a  case  where  death  took  j)lace  10  hours  from  the  apftarent 
onset  of  the  disease,  and  the  post  mortem  within  half  an  hour  of  death,  the  small  intestine 
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was  distended  and  externally  was  rose-red,  the  wall  having  a  lax  appearance  as  if  paralysed^ 
or  as  if  it  had  been  over  distended  and  had  not  recovered  its  contractile  power.  The  contents, 
were  the  clear  flnid  before  referred  to  as  "typical  stool,"  the  ilenm  being  more  particularly 
distended  therewith.  The  mucous  membrane  was  swollen,  its  epithelium  stripped  to  a  con- 
siderable extent,  and  the  red  spots  marking  the  mouths  of  the  follicles.  On  microscopic 
examination,  many  of  these  follicles  were  seen  to  be  filled  with  broken-down  epithelium, others, 
with  the  epithelium  detached  from  the  iinderlying  membrane,  and  the  epithelium  of  the  lumen 
of  the  bowel  was  absent  in  places.  Comma  bacilli  were  j)resent  in  the  follicles  and  subepithe- 
lial spaces.  In  a  case  of  30  hours'  duration,  examined  6^  hours  after  death,  the  small  bowel 
presented  a  similar  appearance  to  the  foregoing,  but  was  more  deeply  congested,  there  being 
hseniorrhages  in  the  miTCous  membrane.  Comma  bacilli  were  present  as  in  the  last  case.  In 
a  third  case,  32  hoiirs  ill,  examined  2}  hours  after  death,  the  ileum  contained  a  thin,  slightly 
^  blood-stained  fluid,  not  in  the  least  slimy  or  fgecal,  there  being  intense  congestion  and  swelling 
of  the  mucous  lining,  with  much  stripping  of  the  ej)ithelium.  In  a  fourth  case,  where  death 
took  place  on  the  fourth  day,  after  very  feeble  reaction,  and  the  stools  had  become  slimey,  dark 
brown,  scanty,  very  offensive,  and  with  a  suspicion  of  a  fgecal  odour,  the  bowel  contents  were- 
of  the  same  character  as  the  stools,  but  more  manifestly  blood-stained.  Here  stripping  of  the 
epithelium,  ulceration,  haemorrhages,  and  everywhere  great  congestion,  were  the  features  in 
the  small  gut.  The  comma  bacillus,  which  had  been  plentiful  when  the  stools  had  been  char- 
acteristic; were  not  to  be  seen  in  the  follicles  or  the  bowel  contents,  other  organisms  being 
abundant  in  the  latter.  Other  organisms  could  be  occasionally  demonstrated  in  the  intestinal 
wall,  and  in  one  instance  a  fine  specimen  of  a  fimgus  network  deep  in  the  tissues,  probably  a 
post  mortem  intruder.  •  The  sections  were  stained  in  Koch's  solution  of  methylene  blue  for  24 
hours  at  the  ordinary  temperature  of  the  room. 

So  far  as  the  question  of  the  presence  of  the  organism  in  the  tissue  of  the  intestinal  wall  is 
concerned,  it  has  to  be  remembered  that  is  not  an  easy  thing  to  demonstrate  ;  and  even  supposing, 
that  the  bacilhis  does  not  penetrate  the  tissue  of  the  wall  in  every  case,  the  relationship  of  the- 
organism  to  the  disease  is  not  necessarily  thereby  materially  influenced.  Klein  and  Gibbes,  in 
the  Government  report  of  their  cholera  work  in  India,  state  that  in  certain  cases  they  found  but 
few  organisms,  and  advance  this  as  one  of  their  reasons  for  not  regarding  the  comma  bacillus 
as  the  cause  of  the  disease.  When  it  is  remembered  that  the  stools  are  usually  numerous  and 
copious,  no  calculation  as  to  the  number  of  organisms  present  in  a  given  case  can  b^  of  any 
value,  when  such  estimate  is  based  on  the  examination  of  a  few  drops  taken  from  a  large  and 
unknown  quantity  of  the  material  voided  from  or  retained  in  the  bowel. 

PART  III. 

The  third  step  of  the  investigation,  the  search  for  the  comma  bacillus  in  other  than  cho-  ' 
leraic  conditions  of  the  human  body,  was  carried  out  in  6  cases  of  diarrhoea,  1  of  dysentery, 
specimens  of  saliva  from  4  healthy  subjects,  scrapings  from  3  diseased  tonsils,  1  specimen  of  a 
healthy  stool,  material  removed  from  the  ileum  of  2  cases  of  phthisis,  2  cases  of  malignant 
disease  of  the  stomach,  1  case  each  of  tubercular  peritonitis  and  pneumonia,  cerebellar  disease, 
strangulated  hernia,  cardiac  disease,  tubercular  meningitis,  acute  bronchitis,  and  empyema. 
In  several  of  these,  comma-shaped  organisms  were  seen  on  microscopic  examination,  but  never 
in  any  number,  and  in  no  single  instance  did  cultivations  on  plates  furnish  such  an  organism. 
It  has  to  be  remembered  that  this  material  was  subjected  to  the  same  process  of  examination 
as  the  cholera  material,  and  also  that  there  are  few  organisms  more  easily  detected  by  plate 
cultivations  than  the  comma  bacillus.  In  a  fluid  containing  comma  bacilli  alive,  examination 
■  by  plate  cultivation  will  detect  them  when  microscopic  examination  will  fail  to  do  so. 

Other  bacilli  have  been  advanced  from  time  to  time  as  identical  with  the  comma  bacillus, 
but  on  closer  acquaintance  their  claims  have  been  set  aside.  Finkler  and  Prior's  cholera  nos- 
tras bacillus  and  Deneke's  cheese  bacillus  are  the  only  ones  that  have  attracted  attention,  and 
it  is  not  necessary  at  this  time  to  give  their  characters  under  cultivation.  The  latest  claims 
of  this  kind  have  been  ]Dut  forth  by  Klein  in  the  following-passage:  •' The  bacilli  which 
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occurs  ill  the  fluid  of  the  mouth,  and  which  are  probably  those  observed  by  T.  R.  Lewis,  I 
think  I  have  in  two  instances  out  of  many  succeeded  in  cultivating,  and  they  apear  to  me  to 
be  in  their  manner  of  growth  in  nutritive  gelatine  strikingly  similar  to  the  choleraic  comma 
bacilli.  Lastly,  one  of  the  two  spicies  observed  in  some  was  found  to  grow  in  gelatine  in  the 
same  manner  as  the  choleraic  comma  bacilli"*    (The  italics  are  not  in  the  original.) 

It  is  not  quite  plain  from  the  context  whether  Klein  claims  that  these  organisms  are  the 
same  as  Koch's  comma  bacillus  or  that  they  are  identical  as  to  the  characters  mentioned  by 
him  ;  in  any  case,  those  given  are  not  sufficient  to  prove  identity  where  a  suspicion  of  doubt 
exists. 

It  has  been  repeatedly  suggested  by  critics  that  the  comma  bacillus  is  not  the  cause  but  the 
result  of  the  disease.  Now,  either  that  organism  is  in  the  body  before  the  disease  occurs  or 
it  is  not.  If  it  is  not  in  the  body  before  the  disease  occurs,  it  must  either  enter  the  body  each 
time  that  the  cholera  poison  does  so  or  originate  spontaneously  in  the  intestine  in  each  case 
of  cholera.  Practically,  therefore,  this  objection  can  only  imply  that  the  organism  is  already 
,  an  inhabitant  of  the  human  bowel,  but  that  it  reqtiires  the  choleraic  process  to  demonstrate 
its  presence  there,  since  no  one  has  yet  succeeded  in  doing  so  aj)art  from  the  disease.  This  is  an 
objection  without  an  atom  of  proof,  except  the  following  experiment  by  Klein,  and  it  is  the  only 
evidence  advanced  to  prove  that  an  analogous  occurrence  can  be  i^roduced  experimentally  in 
animals.  His  own  words  are  these  :  "  That  a  pathological  state  of  the  intestine  has  a  good 
deal  to  do  with  the  multiplication  of  comma  bacilli  I  have  proved  by  direct  experiment.  In 
a  monkey  which  had  received  the  x^revious  day  a  dose  of  castor-oil,  and  had  diarrhoea  there- 
from, the  abdomen  was  opened  under  the  s]3ray,  a  loop  of  the  lower  ileum,  just  above  the  ileo- 
cgecal  valve,  and  about  from  4  to  8  inches  in  length,  was  ligatured  above  and  below,  care  being 
taken  not  to  include  in  the  ligatures  the  large  vessels.  With  a  Parvaz  syringe  a  droplet  of 
mucous  was  withdrawn  from  the  interior  of  the  loop,  and  on  examination  no  comma  bacilli 
could  with  certainty  be  discovered.  With  another  syringe  about  2  cubic  centimeters  of  a 
saturated  solution  of  magnesium  sulphate  was  injected,  the  loop  replaced,  and  the  wound 
stitched  up  and  dressed  antiseptically,  the  whole  operation  being  done  under  the  spray. 

"Immediately  afterwards  the  animal  received  subcutaneously  1  gramme  of  chloral 
hydrate  dissolved  in  1  or  2  cubic  centimeters  of  distilled  water.  Our  animal  was  killed 
after  48  hours;  on  post  mortem  examination  the  ligature  loop  was  found  much  injected,, 
and  its  cavity  filled  with  and  distended  by  mucus,  containing  streaks  of  blood  and  numerous, 
flakes.  On  microscopic  examination  these  flakes  contained,  besides  amorphous  mucus  and. 
detached  epithelial  cells,  longer  or  shorter  straight  thickish  bacilli.  The;'e  were  j)resent 
numerous  comma  bacilli,  some  single,  others  in  dumb-bells.  On  microscopic  comijarison  it. 
was  found  that  they  were  of  the  same  character  as  the  cholera  comma  bacilli,  except  that  per- 
haps they  looked  a  trifle  smaller  than  those  in  the  choleraic  mucus  flakes.  Cultivations  were 
made  of  them  on  six  gelatine  plates,  and  in  one  of  these  after  three  days  there  were  no  doubt 
a  few  colonies  which  corresponded  with  those  of  the  choleraic  comma  bacilli;  this  was  proved 
to  be  the  case  after  two  more  days.  Cultivations  in  gelatine  tubes  and  in  agar-agar  tubes 
yielded  growths  indistinguishable  from  the  cholera  comma  bacilli." 

The  object  of  this  experiment  is  to  show  that  in  the  monkey's  ileum  a  comma  bacillus  was 
present,  but  could  not  be  demonstrated  before  a  pathological  state  had  been  set  uj),  after  which 
it  was  found  without  difiiculty.  This  is  meant  to  be  analogous  to  the  failure  of  all  observers 
to  find  Koch's  organism  in  the  normal  human  ileum,  and  the  easy  demonstration  of  its  presence 
there  in  the  collapse  stage  of  Asiatic  cholera.  Unfortunately  for  the  analogy,  Klein  does  not 
show  that  this  organism  could  not  be  found  before  the  pathological  state  was  set  uj)  in  the 
ileum  of  the  monkey,  for  he  omitted  examination  by  cultivation,  the  method  most  to  be  relied 
on  for  detection  when  few  organisms  are  present,  and  without  which  identification  is  impossi- 
ble. He  examined  microscopically  alone,  and,  moreover,  only  one  droplet.  Further,  had  he 
employed  both  methods  and  failed  to  find  the  organism  he  was  looking  for,  there  would  still 
remain  the  fatal  objection  to  the  experiment  that  there  appears  to  have  been  no  sterilization  of 


*  Practitioner,  March,  1887,  p.  182. 


612 


CHOLERA  IN  EUROPE  AND  INDIA. 


the  syringes  used  or  of  the  needles  and  sulphate  of  magnesium  solution  introduced  into  the 
intestinal  loop  where  later  the  comma  bacilli  were  found.  This  sterilization  precaution  was 
an  indispensable  detail  in  an  otherwise  minutely  detailed  experiment. 

Turning  from  the  experimental  to  the  logical  method  employed,  the  argument  runs  thus: 
Before  the  ileum  of  a  monkey  was  brought  into  a  pathological  state  no  comma  bacilli  were 
found;  after  that  pathological  state  was  produced  comma  bacilli  were  found  in  large  numbers; 
therefore,  Klein  goes  on  to  say:  "  I  conclude  from  the  above  successful  experiment  that,  owing 
to  the  pathological  state  set  up,  the  comma  bacilli,  no  doubt  i:>resent  already  before  the  opera- 
tion, hut  in  far  too  few  examjples  to  be  recognized  in  the  microscopic  sj^ecimens,  had  so  rapidly, 
multiplied  that  their  demonstration  was  then  comj)aratively  easy.  "  (The  italics  are  not  in  the 
original.) 

To  say  the  least  of  this  argument,  a  more  logical  conclusion  would  have  been  that  their 
multiplication  was  an  example  of  spontaneous  generation.  The  expression,  ' '  no  doubt  present 
already  before  the  operation,"  is  a  fine  siDCcimen  of  that  class  of  assumption  commonly  termed 
unwarrantable.  Here,  again,  it  is  not  quite  clear  whether  Klein  claims  that  he  was  dealing 
with  Koch's  organism,  or  with  one  identical  only  as  to  the  characters  given.  The  experiment 
just  referred  to  is  in  itself  scarcely  worthy  of  the  space  devoted  to  it  here.  Its  insertion  is  due 
to  the  importance  its  author  has  attaclied  to  it  since  it  first  apjDeared  in  the  British  Medical 
Journal  where,  applying  it  to  the  cholera  question,  he  says:  "  It  is  evident  from  this  that  the 
pathogenic  state  of  the  intestine  produced  the  condition  favorable  for  the  multiplication  of  the 
comma  bacilli,  and  they  are  therefore  the  result  and  not  the  cause  of  the  disease."  Two  years 
later  it  again  api^ears  in  a  long  cholera  article  in  the  Practitioner,  but  with  more  detail.  It 
is  the  only  detailed  experiment  furnished  by  Klein  upon  which  it  is  possible  to  form  a  judg- 
ment of  his  experimental  method  when  dealing  with  this  cholera  question,  another  reason  for 
the  length  at  which  it  is  quoted,  and  the  consideration  it  has  received. 

PART  IV. 

The  reproduction  of  the  disease. — If  Koch's  comma  bacillus  be  the  cause  of  Asiatic  cholera, 
and  the  disease  be  capable  of  transmission  to  a  lower  animal,  on  pure  cultures  of  the  living- 
comma  bacillus  being  introdiiced  into  the  small  intestine  of  a  lower  animal,  growth  and  mul- 
tiplication of  the  organism  in  the  small  gut  must  be  associated  with  the  signs  requisite  for  the 
recognition  of  the  disease  in  man,  and  it  must  be  shown  that  the  means  by  which  the  organism 
was  introduced  into  the  bowel  do  not  of  themselves  produce  such  signs  of  the  disease. 

In  Shanghai  two  sets  of  experiments  resulted  in  failure,  and  for  want  of  time  further  work 
of  the  kind  was  put  off  till  the  opportunity  afforded  by  a  holiday  in  Eiirope  presented  itself. 
The  responsibility  for  this  part  of  the  work  is  not,  therefore,  shared  in  by  both  observers. 
While  the  early  part  of  Koch's  work  was  deemed  of  sufficient  importance  to  be  examined  into 
by  several  British  workers,  and  all  these,  with  the  exception  of  Drs.  Roy,  Brown,  and  Sher- 
rington, have  practically  confirmed  Koch's  facts  up  to  the  point  of  reproduction  of  the  disease, 
in  this  country  Klein  and  Watson  Cheyne  alone  have  experimentally  examined  Koch's  claim 
of  having  reproduced  the  disease  as  set  forth  at  the  second  Berlin  Congress  of  1885,  while  sev- 
eral have  been  content  to  criticise.  Watson  Cheyne  confirms  Koch's  results  after  Nicati  and 
Rietsch's  method,  hut  does  not  appear  to  have  made  experiments  after  Koch's  own  methods. 
Klein  allows  that  Koch's  bacillus  is  pathogenic  to  guinea-pigs,  but  opposes  the  conclusion 
-drawn  as  to  its  relationship  to  Asiatic  cholera. 

In  two  leading  articles  of  Nature"  for  July  10th and  17th,  1884,  Klein,  with  no  uncertain 
sound,  declared  his  opinion  against  Koch's  conclusion  before  he  had  made  a  personal  acquaint- 
ance with  the  facts,  and  before  he  was  appointed  by  the  British  Government  to  inquire  into  the 
relationship  of  the  organism  to  the  disease.  It  is  to  be  regretted  that  he  proceeded  to  India 
later  in  the  year,  having  such  a  position  to  defend  or  evacuate.  Perhaps  no  one  has  done 
more  than  Klein  in  connection  with  this  part  of  the  cholera  question,  and  certainly  no  one  in 
this  country  has  more  materially  influenced  British  scientific  opinion.  Frequent  reference  is 
therefore  here  made  to  his  work. 
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At  the  present  time  the  general  medical  opinion  in  England  as  to  the  relationship  of  the 
comma  bacillus  to  Asiatic  cholera  may  be  stated  thus  :  The  organism  is  found  as  a  constant 
concomitant  of  the  colla^jse  stage  of  Asiatic  cholera  in  Europe,  Egypt,  India,  etc. ;  it  has  not 
been  found  apart  from  the  disease  ;  it  occurs  in  that  part  of  the  body  specifically  affected — 
viz.,  the  intestinal  canal — and  disappears  from  it  with  the  disease  ;  while  it  may  be  regarded 
as  pathogenic,  it  has  yet  to  be  proved  to  be  the  cause  of  the  disease. 

Many  workers  having  failed  to  reproduce  the  disease,  Nicati  and  Rietsch,  believing  that 
Koch's  organism  given  by  the  mouth  did  not  reach  the  intestine  alive,  opened  the  abdominal 
cavity  of  dogs  and  injected  cultivations  of  the  bacillus  into  the  duodenum,  both  with  and 
without  litigation  of  the  bile  duct.  Under  these  conditions  they  believed  that  they  repro- 
duced the  disease.  Van  Ermengem,  Koch,  Watson  Cheyne,  and  others  rej)eated  those  experi- 
ments with  the  same  results,  but  the  method  has  not  been  regarded  as  satisfactory  for  several 
reasons. 

Koch's  experiments  ivith  guinea-pigs. — At  the  second  Berlin  Congress,  in  1885,  Koch 
announced  that  he  had  succeeded  in  reproducing  the  disease  in  guinea-pigs  without  opening 
the  abdomen.  Finding  the  reaction  of  the  contents  of  the  guinea-pig's  stomacli  always  strongly 
acid,  he  neutralized  this  reaction  by  injecting  into  the  stomach  a  solution  of  soda.  He  then 
found  that,  though  the  organism  was  thus  enabled  to  pass  through  the  stomach  alive,  no 
disturbance  followed  its  presence  in  the  small  intestine.  Many  experiments  of  this  kind  failed. 
Only  one  animal  became  sick .  and  died  with  signs  like  those  of  cholera,  and  this  animal  had 
aborted  shortly  before  the  experiment.  In  this  case  it  was  observed  that  there  was  some 
degree  of  peritonitis  present  as  one  of  the  results  of  the  abortion.  Koch  then  made  some 
experiments  to  observe  the  conditions  of  the  animal's  digestion,  more  especially  in  the  sinall 
intestine,  and  he  found  that  its  contents  passed  through  that  part  of  the  gut  in  a  very  short 
period.  Colored  foods  were  seen  to  pass  from  the  stomach  to  the  caecum  in  a  few  minutes. 
It  occurred  to  him  that,  as  in  Nicati  and  Rietsch's  experiments,  the  more  the  bowel  was 
handled  the  more  successful  they  were,  and,  vice  versa,  their  success  miglit  be  due  to  the 
lessening  of  the  peristaltic  action  of  the  gut  in  consequence  of  the  handling.  The  success  in 
the  guinea-pig  that  had  aborted  and  in  which  peritonitis  was  present  (a  condition,  too.  accom- 
panied by  interference  with  peristalsis)  stiggested  the  same  explanation — viz.,  that  the  normal 
peristalsis  in  this  animal  did  not  afford  sufficient  time  for  the  multii^lication  of  the  organisms, 
so  that  they  and  their  products  might  be  hurried  through  the  small  gut  before  they  had  mul- 
tiplied to  the  extent  necessary  to  set  up  the  changes  constituting  the  disease,  and  from  the 
acid  reaction  of  the  contents  of  the  csecum  they  were  unable  to  multiply  and  do  mischief  in 
that  part  of  the  bowel.  Recognizing  in  opium  a  drug  that  would  lessen  peristaltic  action,  he 
made  experiments  with  it,  and  finally  decided  that  the  injection  of  opium  tincture  into  the 
peritoneal  cavity  was  the  surest  means  of  bringing  about  this  loss  of  peristalsis  without  other- 
wise injuring  the  animal. 

Examination  of  the  objections  urged  against  Koch's  experiments. — In  this  way  Koch 
claims  that  he  has  reproduced  the  disease,  but  his  exj)eriments  are  not  yet  regarded  in 
England  as  sufficient,  and  the  objections  urged  are  :  (1)  The  symptoms  produced  in  the  guinea- 
pig  are  not  those  of  cholera  in  man,  there  being  no  j)urging,  vomiting,  or  ci'amps.  There 
seems  to  be  little  doubt  that  Pasteur  has  produced  hydrophobia  both  in  dogs  and  rabbits  by 
material  taken  from  the  disease  in  man,  biit  there  seems  to  be  as  little  doubt  that  the  symptoms 
of  that  disease  in  man,  the  dog,  and  the  rabbit  do  not  correspond  in  any  two  out  of  the  three. 
Is  it  to  be  expected  that  cholera  in  the  guinea-pig  will  present  the  same  symjjtoms  as  in  man  ? 
Will  anyone  maintain  that  a  given  case  in  man,  without  vomiting,  purging,  or  cramj)s,  is  not 
one  of  Asiatic  cholera?  Such  cases  are  certainly  met  with  in  man,  and  what  is  the  exception 
in  man  may  be  the  rule  in  the  guinea-jjig.  (2)  It  is  objected  that  death  and  the  post-mortem 
appearances  in  the  animals  exi^erimented  with  may  be  the  result  of  some  other  cause  than  cholera. 
There  is  some  truth  in  this  objection,  as  animals  may  die,  for  instance,  from  meclianical 
injuries  with  the  catheter  used  to  inject  the  stomach,  from  the  injection  of  fluid  into  the  wind- 
pipe, from  needle  injuries  in  the  abdomen,  from  an  overdose  of  opium,  or  from  peritonitis 
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or  septicsemia.  Animals  dying  from  such  causes,  and  even  those  in  which  the  injury  might 
mot  be  regarded  as  of  itself  sufficient  to  cause  death,  have  been  rejected  from  the  experiments 
recorded  in  this  paper.  Such  accidents  might  have  been  passed  over  without  comment,  btit  in 
the  interests  of  any  one  repeating  the  experiments,  it  seems  wiser  to  give  the  details  by  which 
they  may  be  avoided,  and  the  needless  sacrifice  of  animals  thereby  entailed.  With  the  indica- 
tions afforded  by  a  pharynx  dissected  for  the  purpose,  the  use  of  an  English  No.  3  catheter 
without  the  stilette,  a  wooden  gag  with  a  hole  in  it  for  the  catheter  and  notched  to  receive  the 
upper  and  lower  incisors,  the  avoidance  of  force,  and  the  exercise  of  a  little  i:)atience,  the 
passage  of  the  catheter  into  the  stomach  of  a  guinea-pig  is  attended  with  as  little  injury  as  its 
introduction  into  the  human  bladder  in  careful  hands.  The  entrance  of  the  instrument  into 
the  trachea  may  be  recognized  by  the  character  of  the  breathing  and  the  shorter  distance  to 
which  it  passes  without  resistance,  as  contrasted  with  the  oesoi^hagus.  If  fluid  be  injected  into 
the  trachea,  the  animal  dies  in  a  few  minutes. 

In  the  early  part  of  the  investigation  a  number  of  animals  had  to  be  rejected,  as  they  died 
without  awakening  from  the  opium  sleep,  after  receiving  the  dose  recommended  by  Koch,  viz, 
1  cubic  centimeter  of  the  tincture  of  opium  to  200  grammes  of  the  animal's  weight.  A  series 
of  cases  was  tried  with  smaller  doses,  and  finally  it  was  determined  to  measure  the  dose  in 
each  case  by  the  effect  on  the  voluntary  muscular  system.  Repeated  doses  of  1  cubic  centi- 
meter, or  less,  were  injected  till  the  animal  was  sufficiently  stupified  to  lie  on  the  side  or  back 
for  at  least  ten  minutes  when  placed  in  that  position.  Several  times  the  dose  recommended 
by  Koch  had  to  be  given,  but  usually  a  smaller  one  sufficed.  After  adopting  this  method  no 
deaths  occurred  attributable  to  opium.  Of  the  first  seven  animals  receiving  tincture  of  opium 
alone,  injected  with  a  Pravaz  syringe  disinfected  by  means  of  sublimate  solution,  and  that 
only  before  the  first  injection,  two  animals  died  on  the  afternoon  of  the  second  day,  having 
been  lively  that  morning.  These  deaths  were  attributed  to  septicsemia,  as  no  special  injury 
(Could  be  detected,  and  none  of  fourteen  oj)ium-control  animals  died  that  were  subsequently 
injected  with  a  Koch  syringe,  the  needle  of  which  was  heated  red  in  the  Bunsen  flame,  and 
■then  allowed  to  cool  before  each  injection,  and  the  glass  sterilized  in  the  hot  box.  Koch's 
■syringe,  having  no  piston,  is  more  easily  sterilized  than  the  Pravaz  syringe. 

When  the  needle  enters  the  peritoneal  cavity,  or  when  it  is  already  there  and  the  animal 
struggles,  the  bowel  or  a  blood  vessel  may  be  injured,  but  this  seldom  occurs  if  the  animal  be 
held  with  its  back  in  the  left  palm,  the  front  abdominal  wall  being  projected  forwards  and 
Tnade  tense  by  the  thumb  and  fingers  on  each  side,  when  it  is  easy  to  just  enter  the  peritoneal 
•cavity  with  the  needle  point.  An  assistant  should  hold  the  fore  and  hind  quarters.  All  vessels 
with  which  the  needle  and  syringe  came  in  contact  as  well  as  those  that  contained  laudanum 
and  fluids  to  be  injected,  were  sterilized  iu  the  hot  box  before  being  used. 

Of  142  experiments  which  were  made,  some  were  carried  out  at  tlie  Royal  College  of 
Physicians'  new  laboratory  for  research  in  Edinburgh,  but  owing  to  the  restriction  of  the 
number  of  the  experiments  in  the  terms  of  the  vivisection  license,  and  delays  in  extending  or 
renewing  the  latter,  the  others  were  done  at  the  Hygienic  Institute  at  Berlin.  The  organism 
used  was  taken  from  the  stools  of  a  case  of  Asiatic  cholera  in  Shanghai  in  October,  1887,  pure 
cultivations  being  made  from  plates,  and  fresh  gelatine  tubes  being  inoculated  at  intervals  of 
from  three  to  six  weeks.  The  organism  retained  its  virulence,  so  far  as  guinea-pigs  are 
concerned,  until  the  following  October. 

Control  examination  of  intestine  of  healthy  guinea-pigs. — Thirteen  healthy  guinea-pigs 
were  killed,  and  the  contents  of  the  ileum  examined  both  microscopically  and  by  means  of 
cultivations  on  plates.  Normally,  the  small  intestine  was  almost  empty  and  contracted. 
Occasionally  a  little  food  could  be  seen  in  it,  but  it  was  never  distended  as  it  is  after  an  animal 
has  been  injected  with  opium  as  described,  in  which  case  the  contents  were  very  similar  to 
those  of  the  stomach.  In  no  instance  was  there  any  organism  obtained  by  cultivation  of  the 
material  taken  from  the  ileum  that  could  be  called  comma-shaped,  though  the  microscopic 
•examination  sometimes  furnished  such  forms  in  small  numbers,  as  well  as  spirilla  and  large, 
■curved,  worm-like  organisms,  the  latter  being  very  numerous  in  the  csecal  contents.  An 
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interesting  observation  "was  made  on  the  contents  of  tlie  ileum  after  death  when  opinm  alone 
had  been  given.  Plate  cultivations  from  these  presented  an  appearance  contrasting  markedly 
with  plates  charged  with  the  ileum  contents  of  animals  that  had  not  had  opium,  the  former 
containing  in  every  plate  large  numbers  of  an  organism  not  observed  in  the  latter. 

In  the  experiments  presently  to  be  described  all  animals  injected  with  cholera  material, 
as  well  as  those  used  for  control  experiments,  Avere  treated  in  the  same  way,  viz,  Avitliout  any 
preliminary  starvation;  5  cubic  centimeters  of  a  5  j)er  cent,  solution  of  soda  (Na,  CO3)  Avere 
first  injected  into  the  stomach  by  means  of  the  catheter,  and  from  ten  to  twenty  minutes  later 
a  quantity  of  the  cholera  material  or  sterilized  broth  Avas  similarly  injected.  Immediately 
thereafter  the  opium  tincture  Avas  introduced  into  the  peritoneal  caAdty  in  the  quantity  and 
with  the  j)recautions  before  described. 

The  effect  of  opium  on  intestinal  peristalsis. — The  strongly  acid  reaction  of  the  normal 
contents  of  the  guinea-pig's  stomach  is  neutralized  by  the  soda  injection,  the  reaction  some- 
times remaining  neutral  for  six  hours.  The  oj)ium  injection  prevents  the  too  rapid  passage  of 
the  organism  through  the  small  intestine,  thereby  affording  opportunity  for  its  multiplication. 
Koch  states  that  the  injection  of  alcohol  is  attended  by  a  similar  effect  on  peristaltic  moA-e- 
ment.  Klein  admits  the  multiplication  of  the  organism,  but  denies  that  there  is  interference 
with  the  peristalsis,  of  Avliich  he  says:  "  It  is  not  proved  that  injection  of  tincture  of  oi^ium 
into  the  peritoneal  cavity  produces  relaxation  of  the  intestine  and  arrest  of  peristaltic  move- 
ment; there  is  no  proof  given  for  this  by  Koch  as  regards  the  guinea-pig;  on  the  contrary, 
there  are  experiments  on  record  made  on  the  dog,  where  the  result  of  such  injection  was 
quickening  of  the  peristaltic  movement."*  The  effect  quoted  as  regards  the  dog  may  have 
been  the  result  of  a  small  dose.  No  reference  is  given  by  Klein  to  his  authority,  so  that  it  is 
not  possible  to  determine  the  dose  given  to  the  dog.  Klein  seems  to  have  forgotten  for  the 
moment  that  both  alcohol  and  opium,  Avhen  acting  on  nerA^e  centers,  stimulate  in  small  doses, 
depress,  and  even  arrest  altogether,  their  actions,  if  tlie  dose  be  large  enough.  Four  guinea- 
pigs  were  injected,  tAvo  Avith  tincture  of  opium  and  tAvo  Avith  rectified  spirit,  into  the  peritoneal 
cavity,  in  rej)eated  doses  till  the  animals  Avere  sufficiently  stupefied  to  lie  on  the  side  Avhen 
placed  in  that  position.  Two  cubic  centimeters  of  spii'it  Avere  used  in  one  case,  and  2.75  cubic 
centimeters  in  the  other,  their  weights  being,  respectively,  730  and  750  grammes.  They  Avere 
killed  at  interA^als  of  from  G  to  9  hours  afterAvards,  Avlien  "relaxation  of  the  intestine  and 
arrest  of  the  peristaltic  movement "  were  amply  demonstrated  in  all  four  by  distension  of  the 
small  intestine  Avith  food  to  a  degree  never  seen  in  health.  In  the  animals  that  received  the 
spirit  the  stupefaction  lasted  longer,  and  there  was  increased  A^ascularity  of  both  peritoneal 
and  pleural  serous  membranes  resembling  that  present  in  the  conjunctiva.  Avhile  in  the  opium- 
treated  animals  this  Avas  not  a  feature. 

If  Klein  had  made  this  experiment,  which  he  charged  Koch  Avith  omitting,  he  Avoiild  not 
haA^e  placed  himself  in  such  a  false  position.  He  Avould  also  have  escaped  another;  for,  in 
discussing  this  peristalsis  question,  he  goes  on  to  suggest  that  the  gut,  instead  of  being  acted 
on  in  this  way,  is  brought  into  '"'a  diseased  state"  by  the  tincture  of  opium  in  the  peritoneal 
•cavity,  and  that  the  poison  produced  by  the  bacillus  can  then  act  and  kill  the  animals.  In 
support  of  this  he  performed  thirty  experiments  Avith  opium  given  in  other  Avays.  and  injected 
into  the  stomach  certain  cultivations  Avhich,  he  Avrites,  '"'were  of  comma  bacilli  of  recent  broth 
culture  or  of  gelatine  culture,  and  Avere  beyond  question  or  doubt  the  choleraic  comma 
bacilli."!  All  these  animals  recovered,  and  the  recovery  he  attributes  to  the  absence  of  "the 
diseased  state"  of  the  gut,  no  opium  tincture  having  been  injected  into  the  peritoneal  cavity. 
But  the  animals  may  not  have  been  stui^efied,  i.  e.,  i^eristalsis  may  not  have  been  arrested;  or 
the  recoveries  may  have  been  due  to  the  attenuation  of  virulence  of  the  comma  bacilli  used, 
since  he  omitted  to  place  "beyond  question  or  doubt"  their  virulence  at  the  time  of  these 
thirty  experiments  by  making  control  experiments  Avith  them  under  Koch's  conditions  and 
thereby  producing  death.  Moreover,  he  gives  no  details  of  these  thirty  experiments  as  to 
doses,  age  of  cultivations,  or  conditions  of  administration,  so  that  it  is  not  possible  to  estimate 
their  value  in  other  ways. 
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Dose  of  opium  necessary  to  lessen  intestinal  peristalsis. — It  would  appear  that  it  is  neces- 
sary to  inject  sufficient  opium  tincture  to  cause  tlie  animal  to  lie  on  tlie  side  or  back  wheni 
placed  in  tliat  position;  since,  of  animals  receiving  cholera  material  in  doses  sufficient  to  kill 
60  per  cent.,  of  nine  that  did  not  receive  sufficient  opium  to  cause  the  animals  to  lie  on  the  side- 
when  placed  there  only  one  died,  while  of  fifty-four  that  were  stujiefied  sufficiently  to  maintain 
the  position  on  the  side  thirty-eight  died.  This  degree  of  narcosis  may  not  be  a  necessary 
element  in  the  interference  with  the  intestinal  peristalsis,  but  such  a  degree  of  narcotic  effect 
was  demonstrated  to  be  accompanied  by  a  well-marked  degree  of  loss  of  peristalsis.  Interfer- 
ence with  peristalsis  being  insufficient  in  degree  when  large  doses  of  the  cholera  organism  are- 
present,  or  insufficient  in  duration  with  small  doses,  the  escape  of  certain  of  the  animals  that 
were  sick  may  be  accounted  for  by  the  organism  and  its  products  being  passed  on  to  the  caecum- 
with  its  products  before  it  had  multiplied  sufficiently  to  set  up  the  changes  necessary  for  a 
fatal  result. 

Cholera  experiments  with  cultivations. — In  seven  cholera  experiments  varying  quantities- 
of  a  gelatine  tube  cultivation  of  comma  bacilli  were  added  to  5  cubic  centimeters  of  sterilized 
broth  and  injected  into  the  animal's  stomach.  In  the  next  twenty-seven  experiments,  a  tube 
containing  aboiit  5  cubic  centimeters  of  slightly  alkaline  sterilized  broth  was  inoculated  from 
a  gelatine  cultivation  of  the  bacilli  and  incubated  at  98°  F.  for  twenty-four  or  more  hours,  and 
varying  quantities  of  this  were  injected.  Of  these  animals  twenty-one  died  and  thirteen' 
recovered.  The  twenty-one  animals  recovered  from  the  effect  of  the  opium,  sat  up,  and  ran 
about,  and  those  that  had  had  small  doses  of  the  cholera  material  took  food.  On  the  follow- 
ing day  they  became  sick,  refused  food,  the  coat  stared,  the  edges  of  the  eyelids  became  dry 
and  gummy,  and  the  hind  legs  were  dragged,  later  becoming  as  if  paralyzed;  some  animals 
died  on  the  second  day,  and  others  on  the  third  or  fourth. 

Control  experiments. — Of  eleven  control  animals  treated  in  the  same  way,  but  receiving 
sterilized  bouillon  instead  of  cholera  broth,  all  recovered.  Three  animals,  after  injection  into 
the  stomach  of  soda  solution  alone,  seemed  in  no  way  affected. 

Cholera  experiments  ivith  hoivel  contents. —-From,  one  of  the  animals  that  died  after  a  dose- 
of  cholera  material  the  small  gut  contents  were  collected  in  a  sterilized  vessel  and  injected  in 
doses  of  2  cubic  centimeters  into  the  stomachs  of  two  other  aiiitnals.  These  two  animals  died,, 
and  the  contents  of  their  small  intestine  were  used  in  the  same  way,  and  so  on  through  ten 
generations.  Of  twenty-one  animals  so  treated,  two  recovered,  nineteen  died.  The  dose- 
varied  in  the  later  generations  between  .5  and  2.5  cubic  centimeters. 

Control  experiments. — As  control  experiments  to  these,  two  animals  received  5  cubic  cen- 
timeters of  the  soda  solution,  5  cubic  centimeters  of  sterilized  broth,  and  thereafter  the  usual 
dose  of  opium  tincture.  After  six  hours  these  animals  were  killed,  and  the  contents  of  the 
small  intestine  collected  and  injected  in  doses  of  2  cubic  centimeters,  and  with  the  same  pre- 
cautions as  the  cholera  material.    Of  four  other  animals  thus  treated,  all  recovered. 

Experiments  with  ccecal  contents. — The  caecum  of  the  cholera-infected  guinea-pigs  was 
usually  distended  with  watery  and  (if  the  animal  had  died  early)  greenish  contents,  and  con- 
tained comma  bacilli  in  great  numbers  among  a  multitude  of  other  forms.  From  an  animal 
where  this  was  the  case  2  cubic  centimeters  of  the  contents  of  the  ileum  were  injected  into  the 
stomach  of  one  animal,  and  a  similar  quantity  of  the  contents  of  the  caecum  into  that  of  each 
of  three  animals,  after  the  usual  soda  injection  of  the  stomach,  opium  tincture  being  given 
later.  The  former  died;  the  three  latter  recovered  withoiit  a  sign  of  sickness.  Unfortunately 
no  plate  cultivations  were  made  of  these  caecal  contents  to  ascertain  whether  the  comma  bacilli 
seen  were  capable  of  growth  like  those  of  the  ileum.  Koch's  contention  that  these  organisms 
are  killed  in  the  caecum  of  these  animals  is  so  far  borne  out  by  these  three  experiments. 

Of  the  fifteen  animals  that  recovered  after  injection  of  cholera  material,  seven  were  mani- 
festly sick,  two  were  slightly  so,  and  six  were  not  apparently  affected.  At  the  present  time 
even  Koch's  most  energetic  opponent,  Klein,  Avill  allow  that  the  proof  of  Asiatic  cholera  in 
man  is  the  presence  of  the  comma  bacillus  either  in  the  stools  of  a  person  taken  suddenly  ill, 
with  or  without  vomiting  or  cramps,  or,  if  there  has  been  no  purging,  in  the  contents  of  the 
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more  or  less  distended,  congested,  rose-red,  and  paralyzed-looking  small  intestine,  these  eon- 
tents  being  watery  and  containing  white  flakes.  If  these  appearances  were  present  in  man 
after  having  been  dosed  with  a  pure  cultivation  of  comma  bacilli,  in  a  country  where  no  chol- 
era was  about,  would  they  not  be  accei:)ted  as  proof  of  the  jiresence  of  Asiatic  cholera,  even 
after  doses  of  soda  solution  and  opium,  as  in  the  guinea-pig?  If  this  test  is  to  be  accepted  in 
man,  why  is  it  not  to  be  accepted  in  the  guinea-pig  ? 

Post-mortem  cippearances  in  the  guinea-pig. — On  post  mortem  examination  of  these  ani- 
mals so  dosed  with  comma  bacilli,  where  death  followed  as  described,  the  Ijlood  was  fluid, 
thicker  and  darker  than  natural;  the  tissiies  of  the  thoracic  and  abdominal  Avails  Avere  marked!}" 
dry;  the  small  intestine  was  throughout  distended,  congested,  paralyzed-looking,  and  occuijied 
a  much  larger  proportion  of  the  abdominal  cavity  than  usual;  and  the  CtTecum  Avas  distended 
Avith  fluid  or  semi-fluid  contents.  If  the  animal  had  died  early,  the  fluid  Avas  not  quite  clear 
in  the  small  gut,  there  being  present  traces  of  food;  still  the  Avatery  character  Avas  very  mani- 
fest, and  mucous  flakes  were  abundant.  If  the  animal  died  oai  the  second  or  third  day,  no  food 
remains  were  to  be  seen,  and  the  fluid  in  the  small  gut  Avas  the  counterpart  of  the  typical  chol- 
era stool  in  man.  In  either  case,  the  comma  bacilli  were  demonstrated  microscopically  and  by 
cultivation,  as  in  man.  While  the  organism  in  the  broth  injected  could  be  frequently  counted 
ui  a  microscopic  field,  in  a  drop  of  the  small  boAvel  contents  from  an  animal  haAdng  received 
such  broth  the  bacilli  might  be  so  numerous  that  counting,  Avithout  dilution  of  the  fluid  exam- 
ined, was  an  impossibility.  On  floating  the  boAvel  in  Avater  the  stripping  of  the  epithelium 
could  be  well  demonstrated.  Tavo  animals  not  included  amongst  those  already  mentioned, 
died  on  the  fifth  and  eighth  days,  respectively,  after  injection  of  cholera  material.  In  these 
no  trace  of  comma  bacilli  could  be  found.  From  the  appearance  of  the  boAvel  it  might  be 
inferred  that  they  had  died  in  the  reaction  stage.  In  one  case,  that  of  death  on  the  eighth  day, 
and  the  only  animal  that  had  had  loose  stools,  the  intestine  Avas  lax,  congested,  the  epithelial 
lining  extensively  stripped,  and  Peyer's  patches  could  be  seen  standing  owi  prominently  and 
ulcerated. 

Doses  of  cultivations  and  effects. — While  2  cubic  centimeters  of  cholera  small  gut  contents 
was  a  deadly  dose,  the  same  quantity  of  cholera  broth  derived  from  the  original  cultivation  as 
described  was  by  no  means  so  deadly.  This  might  be  due  either  to- the  greater  number  of  the^ 
organism  in  the  boAvel  contents  or  to  its  increased  virulence  after  passage  through  the  animal. 
The  organisms  Avere  certainly  more  numerous  in  the  bowel  contents  than  in  the  broths  injected. 
As  plate  cultivations  Avere  made  from  the  former  and  broth  cultivations  grown  from  these  as 
nearly  as  possible  under  the  same  conditions  as  to  quantity  inoculated,  time  and  temperature 
in  the  incubator,  the  following  experiments  are  Avorthy  of  record,  though  they  were  not  made 
with  the  intention  of  comparing  the  relative  virulence  of  the  cultivations,  and  the  quantities 
injected  are  not  very  suitable  for  comparison.  Broth  cxiltivations  derived  from  the  original 
cultiA^ations  brotight  from  China,  and  therefore  cultivated  in  gelatine  for  a  year  after  being 
taken  from  the  human  stool,  in  doses  of  o  cubic  centimeters  killed  5  out  of  7  animals;  3  cubic 
centimeters  killed  0  out  of  4  animals;  1  cubic  centimeter  killed  1  out  of  3  animals.  Similar 
cultivations  of  bacilli  Avhich  had  passed  throixgh  three  generations  of  the  guinea-j)ig,  reckon- 
ing the  first  generation  the  first  animal  inoculated  Avith  boAvel  contents,  in  doses  of  3  cubic 
centimeters  killed  4  out  of  4  animals;  2.5  cubic  centimeters  killed  1  out  of  2  animals  ;  2  cubic 
centimeters  killed  0  out  of  2  animals.  Similar  organisms  passed  through  six  generations,  in 
doses  of  2  cubic  centimeters,  killed  3  out  of  5  animals. 

Attenuation  of  virulence. — Koch  states  that  the  organism  obtained  during  the  last  Euro- 
pean oiitbreak  of  cholera  and  kept  under  cu.ltivation  in  his  laboratory  has  lost  its  virulence  so 
far  as  guinea-pigs  are  concerned,  so  that  his  former  results  are  no  longer  attainable.  In  the 
guinea-pig,  the  larger  the  dose  of  cholera  material  given,  the  earlier  the  onset  of  sickness  and 
death,  so  that  the  latter  may  take  place  within  24  hours  of  the  time  of  infection. 

Objections  examined. — Klein  and  Gibbes,  in  rejecting  Koch's  conclusion  that  the  comma 
bacillus  is  the  cause  of  Asiatic  cholera,  at  page  32  of  the  Government  report  of  their  investi- 
gation in  India,  embody  their  strongest  reason  for  this  rejection  in  the  foUoAving  Avords:  The 
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rstrongest  j-eason  for  not  admitting  this  kind  of  bacillar  relation  to  the  disease  is  this,  that  no 
bacilli  exist  in  the  blood  or  any  other  tissue  of  patients  suffering  from  cholera."  As  the  first 
manifestations  of  the  disease  are  in  the  alimentary  canal,  and  are  usually  very  marked  and 
followed  by  general  constitutional  disturbance,  and  as  also  after  death  the  most  marked  de- 
parture from  the'normal  condition  is  to  be  seen  in  the  small  intestine  and  its  contents,  this 
determination  that  the  bacillus  must  be  present  in  the  blood  or  elsewhere,  if  it  is  to  be  the 
cause  of  the  disease,  is  somewhat  difficult  to  understand.  On  similar  grounds  Klein  ought  to 
deny  that  the  pathogenic  condition  in  the  guinea-pig  has  any  bacillar  relation  to  the  organ- 
ism introduced  into  the  alimentary  canal  of  these  animals,  but  when  criticising  Koch's  results* 
he  admits  that  the  organism  is  pathogenic  to  guinea-pigs,  though  they  act  from  the  intestine 
.and  are  not  found  in  the  blood  or  elsewhere,  so  that  tliis  "  strongest  reason  for  not  admitting 
this  kind  of  bacillar  relation  to  the  disease  "  he  applies  to  man  but  not  to  the  lower  animals. 

Another  and  similar  objection  of  Klein's  runs  thus:  "If,  as  many  believe,  the  cholera 
dejecta  per  .se  were  possessed  of  infective  power,  then  it  would  be  quite  impossible  to  under- 
stand how  it  happens  that  the  attendants,  nurses,  and  physicians  of  cholera  patients,  those 
who  handle  the  cholera  dejecta,  and  the  friends  and  relatives  living  in  the  same  room  remain 
so  often  exempt,  f 

The  fact  that  doctors,  nurses,  etc.,  in  attendance  on  cholera  patients  are  not  specially  sub- 
ject to  the  disease,  whilst  it  points  to  the  inference  that  the  cholera  poison  is  not  usually  trans- 
mitted from  person  to  person  under  these  circumstances,  by  no  means  proves  that  such  trans- 
mission can  not  take  place.  The  contagious  nature  of  the  syphilitic  poison,  which  is  seldom 
transmitted  to  those  in  attendance,  teaches  so  much,  yet  there  can  not  be  a  doubt  but  that 
poison  passes  from  person  to  person.  It  is  not  usual  to  carry  the  contents  of  the  intestine 
directly  to  the  mouth ;  hence  probably  one  of  the  reasons  why  those  in  attendance  on  the 
cholera  sick  do  not  suffer  more  than  others.  A  little  light  on  this  question  is  perhaps  fur- 
nished by  the  following  occurrence  :  Dr.  Bentley,  acting  health  officer  at  Singapore  5  years 
ago,  was  called  upon  to  deal  with  an  outbreak  of  cholera  at  Telak  Blanga,  near  the  Peninsular 
and  Oriental  Company's  wharf.  The  disease  was  believed  to  have  been  introduced  from  India 
by  one  of  the  steamers  which  land  native  and  other  passengers  almost  every  week,  but  for 
some  time  no  light  could  be  thrown  on  the  continuance  of  the  outbreak.  The  cases  were 
observed  to  occur  in  groups  of  two  following  each  other  at  intervals  of  about  2  days,  and  on 
inquiry  it  was  elicited  that  these  were  persons  who  had  washed  the  bodies  of  the  cholera  dead. 
The  washing  of  the  dead  is  an  important  Mohammedan  rite,  usually  carried  out  with  great 
care.  Pressure  was  brought  to  bear  upon  the  people  to  make  them  cease  this  habit  for  a  time 
but  without  result,  until  an  edict  was  obtained  from  the  Sultan  of  Johore  for  this  purpose,  and 
the  high  priest  gave  his  sanction  to  the  omission  of  the  rite.  When  this  was  done  no  more 
cases  of  cholera  occurred.  Here  the  multiplication  of  the  organism  in  the  discharges  on  the 
skin  about  the  anus  and  in  the  loin  cloth  would  be  very  rapid  at  the  Singapore  temperature. 
The  frequently  observed  occurrence  of  the  disease  amongst  those  washing  the  clothes  of  the 
cholera  sick  is  an  incident  of  somewhat  similar  character.  Both  are  in  keeping  with  the 
remarkable  multiplication  of  the  organism  as  seen  on  linen  stained  with  cholera  stools  and 
kej)t  under  observation  in  the  laboratory.  The  exemption  from  the  disease  on  the  part  of 
the  attendants,  etc.,  and  its  incidence  as  described  amongst  the  washers  of  bodies  and  clothes 
suggest  the  explanation  that  in  the  fresh  stools,  or  the  quantities  of  them  likely  to  be  carried  to 
the  mouths  of  attendants  directly,  the  dose,  or,  rather,  number,  of  the  organisms  may  be  too 
small  to  set  up  the  disease,  while  the  larger  number  after  nniltiijlication  outside  the  body  may 
account  for  the  greater  risk  to  the  washers,  more  particularly  in  hot  climates  and  seasons.  Klein 
•demands  that  "  in  all  bacteriological  inquiries  refei'ring  to  infectious  diseases  the  results  of 
such  inquiries,  if  they  are  to  be  accepted  as  well  established,  must  be  in  harmony  with  the 
well-founded  facts  discovered  by  epidemiology,"  adding  :  "  Now,  I  maintain  with  Pettenkofer 
.that  some  important  facts  of  our  knowledge  concerning  comma  bacilli  do  not  harmonize  with 

*  Practitioner,  March.  1887,  p.  200.  t  Ibid,  April,  1887,  p.  276, 
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well-establisliecl  epidemiological  facts."*  The  jiist  application  of  this  test  will  depend  on 
what  he  means  as  regards  "  some  important  facts  of  our  knowledge  concerning  Jcomma  bacilli." 
It  is  somewhat  puzzling  to  find  him  applying  the  test,  and  in  consequence  saying  that  it  is 
impossible  to  believe  that  the  disease  could  not  have  failed,  as  it  did  on  certain  occasions  cited 
by  him,  or  that  epidemics  could  have  ceased  when  they  did,  if  the  comma  bacillus  were  the 
cause  of  the  disease,  since,  to  qiiote  his  own  words,  '"  the  comma  bacilli  live  and  thrive  where- 
ever  and  Avhenever  there  is  nitrogenous  material ;  in  fact,  they  are  in  this  respect  conspicuous 
by  their  small  selective  power.  They  grow  in  all  localities,  in  all  climates,  and  in  all  seasons."  f 
Is  it  possible  that  all  nitrogenous  material,  all  localities,  all  climates,  and  all  seasons  afford  a 
suitable  soil,  suitable  reaction,  suitable  temperature,  and  moisture,  without  any  one  of  irhich 
growth  and  multiplication  of  the  comma  bacillus  is  impossible,  which  he  himself  sets  forth  as 
"important  facts"  relating  to  that  organism  in  an  exhaustive  and  excellent  account  of  it  ?]. 
It  may  be  asked  of  Klein,  if  the  organism  grows,  as  he  says,  in  all  localities,  climates,  and 
seasons,  wherever  and  whenever  nitrogenous  material  is  present,  tvhy  has  he  not  been  able  to 
find  it? 

Pettenkofer  believes  that  the  poison  of  cholera  is  discharged  in  the  stools,  and  that  it  is 
an  organized  one,  capable  of  multij)lying  outside  the  body  ;  and,  though  these  conditions  are 
fulfilled  by  the  comma  bacillus,  he  expressed  the  opinion  at  the  Second  Berlin  Congress,  in 
1885,  that  that  organism  could  not  be  the  cause  of  cholera,  since  it  is  so  easily  destroyed  by 
drying,  and  there  appears  to  be  no  lasting  form  or  spore  to  bridge  over  this  difficulty.  He  had 
in  his  mind  the  problem  of  epidemic  occurrence  in  relation  to  the  multiplication  of  the  poison 
in  the  soil  above  the  ground  water-level.  Below  that  level  the  soil  is  certainly  wet ;  but  above 
it  it  can  not  be  said  to  be  dry,  except  in  a  very  loose  sense,  as  is  frequently  seen  in  the  moist 
condition  of  pieces  of  paj^er,  cloth,  etc.,  dug  out  of  the  soil  above  ground  water-level.  As 
regards  the  destruction  of  Koch's  organism  by  drying,  it  has  to  be  remembered  that  the  drying- 
process  has  been  tested  in  air  alone  and  that  only  on  complete  withdrawal  of  moisture  does  it  die. 
With  the  exception  of  sand,  under  ordinary  circumstances  desiccation  of  the  organism  would  be 
almost  if  not  quite  impossible  in  any  soil  except  on  the  very  surface.  Thus  death  of  the  organism 
■  dried  in  the  air  accords  with  the  almost  universal  belief  in  the  non-propagation  of  the  disease 
by  the  air,  and  does  not  interfere,  as  Pettenkofer  thought,  with  the  part  played  by  the  soil  in 
the  occurrence  of  epidemics.  Pettenkofer  also  thought  that  because  Emmerich's  bacillus  had 
been  found  in  the  blood  and  certain  of  the  organs  in  some  cases  of  cholera,  and  produced 
symptoms  in  the  guinea-pig  like  those  of  cholera,  it  might  with  more  justice  be  considered 
the  cause  of  the  disease.  He  also  suggested  that  Koch's  organism  might  be  normally  jDresent 
in  man  and  multiplied  in  consequence  of  the  disease.  Emmerich's  bacilhxs  has  since  been 
found  in  the  normal  stools  and  in  the  air  and  elsewhere,  and  in  the  symptoms  referred  to  are 
produced  in  common  by  a  number  of  other  ptomaine-producing  organisms.  Again,  easy 
destruction  of  the  comma  bacillus  by  decomposing  organisms  has  been  regarded  by  Klein  and 
others  as'  a  further  objection,  as  they  think  the  bacillus  could  not  multiply  in  the  presence  of 
filth  and  filthy  habits,  which  all  authorities  regard  as  factors  in  the  spread  of  the  disease.  The 
conditions  of  survival  of  the  organism  under  domestication  in  the  laboratory  doubtless  throw 
some  light  on  the  struggle  for  existence  in  the  natural  state,  but  the  confinement  of  the  con- 
test between  the  comma  bacillus  and  other  organisms  within  the  limits  of  test-tube  and  j^late 
cultivations  can  not  be  regarded  as  representing  the  limits  of  the  struggle  amongst  natural 
filth  and  filthy  habits,  any  more  than  the  contest  and  its  results  between  cats  and  mice  in  a 
room  represent  the  struggle  in  nature  and  the  result  as  to  the  survival  of  mice. 

Nearly  all  observers  are  agreed  that  for  the  spread  of  the  disease  and  the  production  of 
epidemics  there  must  be  a  local  disposition  and  one  of  season.  §  While  some  regard  these  as 
simply  conditions  favoring  the  multiplication  of  the  poison  outside  the  body  and  its  distribu- 
tion, others,  according  to  Pettenkofer's  hypothesis,  think  that  the  poison  fresh  from  the  stool 
is  only  ca^Dable  of  causing  isolated  cases  of  cholera,  and  can  not  cause  epidemics  until  the 


*  Practitioner.  AprU,  1887,  p.  273.  \  Ibid,  p.  275. 

X  Ibid,  Jan. ,  1887,  pp.  6-19.  §  Ortliclie  und  Zeitliche  Disposition. 
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poison  lias  undergone  some  cliange  outside  the  body.  Kocli's  organism  is  certainly  capable  of 
multiplication  outside  the  body,  but  whether  such  a  change  in  it  is  necessary  as  is  demanded 
by  Pettenkofer's  hy2:»othesis  can  only  be  settled  by  a  knowledge  of  its  life  history  in  relation 
to  the  production  of  epidemics,  a  branch  of  the  subject  as  yet  unexplored. 

Summary  of  conclusions. — (1)  The  comma  bacillus  of  Koch  is  invariably  present  and  asso- 
ciated with  certain  changes  in  the  small  intestine  in  cases  of  Asiatic  cholera.  (2)  There  is  no 
evidence  to  show  that  it  is  a  normal  inhabitant  of  the  human  alimentary  canal,  and  therefore  no 
proof  for  the  assertion  that  it  is  a  result  of  the  disease.  (3)  The  means  used  to  introduce  the- 
comma  bacillus  into,  and  those  to  lessen  the  peristalsis  of,  the  small  intestine  of  the  guinea- 
pig  can  not  be  regai'ded  as  causing  appearances  like  those  of  Asiatic  cholera  or  as  causing  the 
death  of  the  animal,  far  less  a  mortality  of  over  60  j)er  cent.  (4)  Pure  cultivations  of  the 
comma  bacillus  introduced  into  the  stomach  under  the  precautions  described  are  pathogenic 
to  the  guinea-pig.  (5)  Injected  with  similar  precautions,  the  contents  of  the  ileimi  from  those 
animals  killed  by  injection  of  i)ure  cultivations  of  the  bacilli  act  in  the  same  manner  as  pure 
cultivations  of  that  organism.  (6)  The  organism  multiplies  in  the  small  intestine  of  the  ani- 
mal, and  there  are  therewith  associated  changes  similar  to  those  in  man  in  Asiatic  cholera. 
(7)  There  is  strong  evidence,  therefore,  for  regarding  the  comma  bacilhis  of  Koch  as  the  cause 
of  Asiatic  cholera. 


CONCERNING  A  BACILLUS  IN  THE  INTESTINE  OF  CHOLERA. 
By  Prof.  Schron,  of  Naples.* 

The  author  showed  prej)arations  which  he  thought  demonstrated  his  so-called  "cholera 
brood  capsules;"  and  he  believed  that  the  bacillus  observed  by  him  in  the  intestines  of  cholera 
patients  had  some  points  of  similarity  with  the  comma  bacillus  of  Koch.  The  author  asserts 
that  the  bacillus  demonstrated  by  him  is  very  numerous  during  the  cholera  process  in  the 
intestines.  Two  years  ago  Schron  had  observed  all  the  phases  of  the  development  of  this 
bacillus  in  hardened  and  stained  sections  of  the  intestinal  wall.  He  succeeded  this  year  for 
the  first  time  in  demonstrating  in  sealed  hanging-drop  gelatine  cultures  the  characteristic 
cocci  and  bacilli  capsules  which  are  formed  from  the  bacilli  (not  from  spores)  and  in  following 
them  through  all  their  stages  of  development. 

Schron  regards  as  important  the  circumstance  that  the  micro-organism  in  question  selects- 
for  its  development  the  connective  tissue,  a  collagenous  substance,  as  also  for  the  prodiiction 
of  the  characteristic  capsule  a  fluid  which  more  nearly  resembling  serum  than  gelatine  (e.  g. , 
Koch's  beef  bouillon). 

The  author  adds  conclusions  afl&rming  the  general  invasion  of  the  body  thron^gh  the  broods 
of  the  bacillus.  According  to  him  the  extensive  distribution  of  cocci  (to  which  the  forms  extruded 
from  the  "utricle"  or  brood  capsule  have  the  greatest  resemblance)  and  the  enormous  accumula- 
tion of  the  same  in  the  perivascular  lymph  spaces  of  the  central  nervous  system,  as  well  as  in 
the  tissue  of  the  kidneys,  liver,  and  lungs,  make  the  close  relation  of  these  elements  with  the 
demonstrated  bacillus  probable,  and  render  it  impossible  to  deny  that  the  dreaded  ptomaine 
may  be  formed  at  the  points  of  the  accumulation  of  the  cocci;  for  example,  in  the  tissue  itself.. 
Finally,  he  believes  it  is  hypothetically  reasonable  that  these  organisms  stand  in  genetic 
relation  with  the  cholera  process. 

*Tageblatt  der  59.  Veisammlung  deutscher  Naturforscher  und  Aerzte  zu  Berlin,  1886.  Baumgarten's 
Jahresbericht,  zvveiter  Jalii'gang. 
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ILLUSTRATION,  No.  15. 

Fig.  1.  Comma  bacilli  in  stools. 

Fig.  2.  Comma  bacilli  from  gelatine  cultures. 

Fig.  3.  Comma  bacilli  from  bouillon  cultures;  long  intertwined  forms  and  fine  spirilli. 
Fig.  4,  .5,  and  6.  A  series  from  bouillon  cultures;  the  spii'illi  assume  a  wave-like  form. 
Fig.  7  and  8.  Forms  whose  significance  we  do  not  know,  perhaps  antheridise. 

Fig.  9,  10,  11.  Forms  from  the  fluid  squeezed  out  through  an  incision  at  the  point  of  inoculation:  11  wrinkled' 
blood  corpuscles;  10  fat-like  discs  of  different  sizes;  9  images,  concerning  whose  origin  and  significance  we  have 
no  opinion. 

Movement  of  the  wrinkled  blood  corpuscles  occasioned  by  strokes  of  small  spirilli  swimming  in  the  serum. 
Fig.  12.  Mulberry-formed  body  containing  spirilli. 

Fig.  13.  The  same  cracked  and  shrunken  after  discharge  of  their,  contents. 
Fig.  14.  A  mulberry-like  body,  having  a  downy  envelope. 

Fig.  15.  Mulberry-like  body,  which  was  constituted  by  minute  leaves,  which  finally  separate  and  swim  iso- 
lated in  the  fluid.  (Ferran's  views  concerning  the  morphology  and  biology  of  the  comma  bacillus  of  Koch,  Zeit- 
schrift,  f.  klin.  Med.,  Bd.  IX,  plate  XI.) 
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se:ction  2. 

OBSERVATIONS  OF  FERRAN  ON  MORPHOLOGY,  ETIOLOGY.  AND  PREVENTIONS  OF  CHOLERA. 

THE  BREANT  PRIZE."' 

By  liis  will,  bearing  date  28tli  of  August,  1849,  M.  Breant  devised  to  the  Frencli  Academy  of 
Sciences  the  sum  of  100,000  francs  as  a  foundation  for  a  prize  to  the  discoverer  "  who  should 
find  the  means  of  curing  Asiatic  cholera,  or  who  should  discover  the  causes  of  this  horrible 
scourge."  Until  this  full  prize  shall  be  gained,  the  annual  interest  accruing  shall  be  awarded 
in  annual  ]3rizes.  In  order  to  obtain  these  annual  prizes,  "it  is  necessary  to  demonstrate,  by 
a  rigorous  process,  the  existence  in  the  atmosphere  of  matters  (or  substances)  capable  of 
Inlaying  a  role  in  the  production  or  propagation  of  epidemic  diseases." 

In  order  to  gain  the  principal  sum,  the  Academy  have  decided  that  it  shall  be  necessary 
■■  to  discover  a  means  of  treatment  which  shall  cure  Asiatic  cholera  in  the  immense  majority 
of  cases,"  or  "  to  XDoint  out  in  an  incontestable  manner  the  causes  of  Asiatic  cholera,  so  that 
by  suppressing  them  one  may  cause  the  cessation  of  an  epidemic,"  or  finally,  "  to  discover  a 
prophylactic  certain  and  evident;  for  example,  as  that  of  vaccination  for  variola." 


UPON  THE  PATHOGENIC  AND  PROPHYLACTIC  ACTION  OF  THE  COMMA  BACILLUS. 

By  J.  FERRAN.f 

Gi'ven  a  quantity  of  a  culture  of  the  comma  bacillus  made  from  colonies  which  have  devel- 
oped in  plate  cultures  (derived  from  the  germs  which  are  directly  contained  in  the  stools  of  a 
cholera  patient),  and  inject  this  culture  into  the  subcutaneous  cellular  tissue  of  a  yoimg  guinea- 
pig,  two  orders  of  phenomena  will  follow — the  one  local,  a  kind  of  phlegmasia;  the  other  general, 
marked  by  a  profound  hypostheuiia. 

The  maximum  of  virulence  is  obtained  by  inoculating  into  a  very  rich,  slightlj^  alkaline, 
bouillon  a  drop  of  white  opaque  material  of  one  or  more  colonies  and  afterwards  placing  in  the 
incubator  at  .37°  C.  just  long  enough  to  render  the  bouillon  turbid.  If  the  material  made  use  of 
for  the  inoculation  is  very  virulent  one  obtains  a  culture  which  in  a  dose  of  2  to  4  c.  c,  can 
kill  a  guinea-pig.  If  the  material  is  not  quite  so  virulent  this  result  is  obtained  only  with 
larger  doses.  The  local  phlegmasia  caused  by  the  innoculation  is  found  to  be  characterized  by  a 
warm  and  painful  tumor,  which  may  slough  and  leave  a  lardaceous  eschar;  the  ulcer  which 
supervenes  heals  spontaneously,  without  ever  giving  place  either  to  the  formation  of  pus 
or  to  symptoms  due  to  putrefaction.  The  general  symptoms  which  may  appear  are:  Rapid 
fall  of  temperature  considerably  below  the  physiological  standard,  the  latter  being  40  C.  in  the 
rectum,  if  the  bulb  if  the  thermometer  be  introduced  to  a  depth  of  4  centimeters.  Whilst 
these  general  symptoms  become  more  rapid  and  foudroyant,  it  is  obvious  that  the  local  phleg- 
masia is  without  importance. 

If  one  takes  a  drop  of  blood  from  the  injected,  but  still  living  animal,  and  inoculates  it 
into  a  small  quantity  of  bouillon,  one  obtains,  after  24  to  48  hours  of  incubation  at  37'  C,  a 
pure  culture  of  spirilli  capable  of  reproducing  the  same  disease  in  indefinite  series. 

The  microscopic  examination  of  the  serous  fluid  which  escapes  from  an  incision  made  at 
the  point  where  the  injection  was  received  shows  the  following  peculiarities: 

(1)  Extraordinary  microglobulie,  sufficient  to  cause  doubts  concerning  the  nature  of  what 
one  sees,  so  great  is  the  dissimilarity  with  the  normal  blood-corpuscles.    Many  of  these  blood 

*  Comptes  rendus  des  seances  de  TAcademie  de  Science  No.  26,  December  27,  1886. 

fA  letter  addressed  to  the  French  Academy  of  Sciences  by  .J.  Ferran.  of  Tortosa,  Catalonia.  March  31,  1885,  and 
referred  by  the  Academy  to  the  committee  on  the  Breant  Prize. — Comptes  ren.  deTacad.  des  sci.,  6  Avril,  1885. 
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corpuscles  are  covered  with  pointed  spines,  and  posesss  a  real  movement,  due,  however,  to 
-the  shock  of  the  microbes  against  these  points. 

(3)  Spirilli  and  commas,  almost  invisible  on  account  of  their  rapid  movements. 

(3)  Spherical  cells  filled  with  granules,  some  inclosing  a  granule  which  is  distinguished 
by  its  size  and  resembles  one  of  those  degenerated  blood  corpuscles. 

(4)  Lenticular  elements  juxtaposed;  they  have  divers  diameters  varying  betAveen  5  and  20 
millimeters.  Their  appearance  prevents  them  from  being  confounded  with  the  other  elements 
a,lready  described.  This  fluid  being  almost  void  of  blood  corpuscles,  and  its  red  color  being 
quite  marked,  one  is  warranted  in  believing  that  the  coloration  is  due  to  the  hsemoglobine  of 
the  blood  corpuscles.  Serial  cultures  in  gelatine  preserve  their  virulence  very  well;  on  the 
contrary,  the  cultures  in  bouillon  are  attenuated  at  the  end  of  a  certain  time. 

If  one  takes  a  lot  of  guinea-pigs  and  injects  them  with  a  quantity  less  than  half  of  the 
dose  which  is  sufficient  to  kill  them  they  acquire  an  immunity  which  renders  them  capable  of 
resisting  doses  which  previously  would  have  infallibly  killed  them.  In  order  that  this  result 
may  be  placed  beyond  doubt,  one  has  only  to  take  two  lots  of  guinea-pigs  of  the  same  age, 
one  lot  having  been  previously  endowed  with  immunity  by  means  of  the  injections.  If  one 
injects  mortal  doses  into  the  individuals  of  these  two  lots,  those  Avhich  have  been  previously 
cholerized  resist,  whilst  the  others  succumb  or  become  gravely  ill. 

Effects  of  the  microhe  in  man. — Injection  in  the  region  of  the  brachial  triceps  of  8  drops 
of  a  very  fresh  virulent  culture  gives  place  to  a  painful  and  hot  tumor  which  impedes  the 
movements  of  the  arm.  This  condition  is  followed  by  a  local  fever,  which  soon  disappears 
spontaneously  ;  3  hours  after  the  injection  the  development  of  a  local  phlegmasia  commences 
and  continues  for  24  hours,  after  which  time  all  feeling  of  malaise  disappears  almost  com- 
pletely without  the  production  ever  of  phlegmons  or  eschars. 

When  one  injects  .5  of  a  cubic  centimeter  into  each  arm,  the  local  symptoms  are  accent- 
uated and  general  symptoms  appear.  Having  regard  to  the  most  salient  characters  of  the 
symptoms  .observed  in  each  individual,  one  may  construct  a  general  picture  of  which  the 
resemblance  with  that  of  true  cholera  is  noj  to  be  contested:  Marble-like  coldness;  hypos- 
thenia;  general  lassitude;  cramp;  vomiting;  heaviness  of  the  head;  cold,  clammy  sweat; 
evacuations  more  frequent  than  usual,  but  withoiit  the  development  of  the  true  diarrhoea  of 
cholera. 

All  these  symptoms  of  hyposthenia  are  followed  by  a  general  hyperdeeraia,  Mdiich  may 
reach  2.5  degrees  above  the  normal  temperature.  More  frequently  there  are  more  or  less 
accentuated  chills,  general  lassitude,  heaviness  of  the  head,  disposition  to  vomit,  and  fever. 
All  these  symptoms,  apparently  alarming,  cease  after  24  to  36  hours,  without  the  necessity  of 
recourse  to  therapeutics.  Someiimes  these  phenomena  are  more  accentuated ;  the  blood, 
which  may  be  taken  from  no  matter  what  locality,  offers  the  same  characters  as  the  blood  of 
the  guinea-pigs  subjected  to  the  experiment  already  mentioned  above. 

The  microglobulie  is  also  manifest  here,  although  to  a  less  degree.  Lymphatic  cells  and 
discoid  bodies  of  various  diameters  are  also  to  be  met  with. 

If,  6  or  8  days  after  the  injection  of  .5  c.  c.  into  each  arm,  one  re-injects  into  the  same 
subject  the  same  dose  having  the  same  degree  of  virulence,  the  general  symptoms  do  not 
appear  ;  very  much  less  accentuated  local  symptoms  are  scarcely  to  be  observed. 

From  these  facts,  so  striking  and  easy  to  reproduce,  one  has  the  right  to  conclude  : 

(1)  The  possibility  of  cholerization  in  man,  as  of  the  guinea-pig,  by  means  of  hypodermic 
injections  ; 

(2)  That  prophylaxis  by  cholerization  is  obtainable  by  means  of  an  injection  of  a  grad- 
uated virulence  of  dose. 

I  jjlace  myself  at  the  disposition  of  the  academy  in  order  to  reproduce  before  their  eyes 
the  experiments  which  I  have  just  described. 

(The  author  adds  the  names  of  a  large  number  of  persons  who  have  been  subjected  to  this 
cholerization  ;  among  othej-s  appear  the  names  of  himself,  his  assistant  J.  Pauli,  and  Juan 
Eerran.) 
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SUPPLEMENT  TO  THE  NOTE  SENT  ON  THE  SiST  ON  MARCH  (1885)  TO  THE  ACADEMY  OF 
SCIENCES,  CONCERNING  THE  PATHOGENIC  AND  PROPHYLACTIC  ACTION  OF  THE  COMMA 
BACILLUS. 

By  Jaime  Ferran,  of  Tortosa.* 

When  I  had  the  honor  of  sending  to  the  learned  academy  my  last  note  I  thought  I  had 
expressed  myself  with  sufficient  clearness  respecting  the  vaccine  of  experimental  cholera. 
Inasmuch  as  this  question  may  be  soon  taken  up  by  the  germ  theorists  in  order  to  make  appli- 
cation of  it  to  the  prophylaxis  of  Asiatic  cholera,  and  since  scientific  reservations  which  I  do 
not  make  have  been  attributed  to  me,  I  propose  to  demonstrate  in  this  supplement  (Madrid, 
July  11,  1885)  to  my  note  the  incorrectness  of  such  suppositions  by  explaining  some  points  of 
my  former  note  which  may  clear  away  the  clouds  of  those  who  are  looking  for  secrets. 

Read  the  second  paragraph  of  the  said  note,  in  which  I  set  f  orth  the  manner  of  obtaining 
the  virulent  culture ;  see,  then,  in  another  j^lace,  in  the  first  and  second  paragraphs  of  the 
'  note  to  which  I  have  referred,  the  effects  upon  man,  and  it  will  be  seen  that  I  say  the  latter 
tolerates  a  cubic  centimeter  of  the  virulent  culture. 

By  the  second  conclusion  it  is  clearly  and  distinctly  intimated  that  prophylaxis  may  be 
obtained  by  means  of  graduated  doses  without  attenuation  of  any  kind. 

There  exists,  therefore,  no  secret.  After  my  affirmation,  that  a  culture  of  maximum  viru- 
lence is  well  tolerated  by  man  and  that  a  graduated  dose  of  this  same  culture  produces  prophy- 
lactic effects,  it  is  not  possible  to  make  a  more  complete  revelation  of  the  supposed  reservation. 

Aside  from  this,  I  placed  myself  at  the  disi^osal  of  your  leai-ned  academy  in  case  they 
should  desire  that  I  should  personally  make  an  experimental  demonstration  before  them  of  the 
effects  set  forth  in  my  note. 


ANOTHER  NOTE  UPON  THE  PROPHYLAXIS  OF  CHOLERA  BY  MEANS  OF  HYPODERMIC  INJEC- 
TIONS OF  PURE  CULTURES  OF  THE  COMMA  BACILLUS. 

By  Jaime  Ferran.  f 

In  my  last  note  presented  to  this  academy  upon  the  pathogenic  injections  of  the  comma 
bacillus  I  said  that  the  culture  possessing  a  maximum  virulence  was  perfectly  tolerated  by 
man.  I  said  that  a  second  dose  equal  to  the  first  produced  no  general  symptoms,  althoiigh 
having  a  virulence  equal  to  the  first,  and  I  concluded  that  the  first  inoculation  confers  immu- 
nity, securing  better  resistance  against  the  effects  of  the  second. 

Having  made  application  of  these  experiments  in  the  prophylaxis  of  cholera,  the  results 
obtained  are  truly  surprising,  for, without  fearing  that  subsequent  experience  may  be  contra- 
dictory, I  affirmed  to  the  academy  that  the  means  of  cutting  suddenly  the  mortality  of  an 
epidemic  of  cholera  is  to-day  one  of  the  conquests  of  science. 

Numerous  statistics  and  graphic  charts,  which  I  will  soon  submit  to  the  examination  of 
your  learned  academy,  will  demonstrate  the  truth  of  my  assertion. 

The  manner  of  obtaining  immunity  against  cholera  is  very  simple,  and  at  the  same  time 
liarinless.  The  vaccine  is  nothing  less  than  a  pure  ciilture  of  comma  bacillus  of  Asiatic  cholera 
in  rich  bouillon;  the  degree  of  virulence  is  directly  in  relation,  up  to  a  certain  point,  with  the 
richness  of  the  nutritive  medium.  Aeration,  among  other  circumstances,  favors  the  intensity 
of  the  culture. 

The  best  vaccine  is  the  most  virulent ;  that  is  to  say,  that  which  produces  the  greatest 
number  of  cases  of  experimental  cholera  in  the  inoculated.  The  dose  which  I  employed  for 
all  ages,  commencing  at  two  years,  is  that  of  1  ciibic  centimeter  in  each  arm.  The  symptoms 
developed,  although  having  sometimes  considerable  intensity,  necessitate  no  recourse  to 

*Abstract  from  La  inoculacion  preventiva  contra  el  colera,  by  J.  Ferran,  Valencia.  1886. 

t  Presented  to  the  Frencli  Academy  and  referred  by  it  to  the  committee  on  the  Breant  prize. — (Compt.  rend, 
de  I'acad.  des  sci.,  18  July.  1885.) 
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therapeutics.  Three  inoculations  are  necessary  in  order  to  obtain  a  profound  immunity.  I 
perform  one  every  5  days  witli  a  dose  of  2  ciibic  centimeters  in  both  arms,  into  the  cellular 
tissue  of  the  brachial  triceps,  which  makes  a  total  of  6  cubic  centimeters  of  bouillon  culture. 

The  microbe  does  not  multiply  in  the  cellular  tissue,  and  its  prophylaxis  is  due,  in  my 
opinion,  to  a  sort  of  tolerance  or  habituation  of  the  organism  to  the  rapidly  diffusable  sub- 
stance carried  by  the  microbe.  The  immunity  produced  by  these  means  does  not  seem  to  me, 
therefore,  to  be  anything  else  than  a  phenomenon  of  tolerance  against  the  above-named  sub- 
stance, which  can  be  produced  and  absorbed  in  the  case  of  an  ordinary  intestinal  infection. 

The  dangers  of  attack  and  death  begin  to  disappear  5  days  after  the  vaccination,  and  the 
guaranty  of  immunity  augments  with  the  successive  vaccinations. 

The  elimination  of  the  active  substance  produced  by  the  bacilli  with  the  milk  of  nurses  gives 
origin  in  nursing  infants  to  an  experimental  cholera,  always,  however,  without  gravity;  the 
milk,  the  stools,  the  sweat,  the  vomit  of  the  inoculated,  furnish  no  comma  bacilli  under  culture. 

All  the  phenomena  produced  by  this  active  principle  seem  to  be  due  to  an  action  exercized 
upon  the  nerve  centers. 

When  one  wishes  not  to  obtain  very  intense  general  symptoms  with  the  vaccination,  one 
operates  with  a  culture  containing  fewer  germs,  which  is  the  case  with  the  first  vaccine. 


A  POISON  ELABORATED  BY  THE  CfOMMA  BACILLUS. 
By  J.  Feeean.* 

As  may  be  seen,  the  principal  aim  of  the  considerations  up  to  the  present  advanced  is  the 
demonstration  that  the  infective  diseases  are  notliing  else  than  toxic  processes,  more  or  less 
acute  and  complex,  and  that  the  subsequent  immunity  is  intimately  related  to  a  phenomenon 
of  toxic  habit,  due  to  the  modification  of  the  organism,  which,  in  proportion  as  it  confers  a 
greater  resistance  by  tolerance  of  the  poison,  leaves  the  body  sterile  for  a  second  culture  of 
the  pathogenic  microphite  ;  from  all  of  which  it  results,  on  the  one  hand,  that  the  dangers  of 
grave  intoxication,  in  case  an  infection  take  place,  very  much  decrease,  and,  on  the  other, 
that  the  inoculations  powerfully  diminish  the  risk  of  such  a  thing  taking  place.  In  order  to 
give  full  value  to  this  theory  it  would  be  necessary  to  obtain,  experimentally,  with  a  dead 
microphite,  or  with  its  poison,  isolated  by  means  of  chemical  processes,  the  same  results  which 
are  obtained  with  the  inoculated  living  comma  bacillus.  Of  the  experimental  proof  of  this  we 
have  given  an  account  in  the  last  two  notes  we  directed  to  the  Academy  of  Sciences  at  Paris, 
and  which  we  transcribe  below: 

NOTE  ADDRESSED  TO  THE  ACADEMY  OF  SCIENCES  OF  PARIS,  JULY  31,  1885,  BY  J.  FERRAN, 
CONCERNING  THE  CHEMICAL  VIRUS  OF  CHOLERA. 

In  my  last  note  addressed  to  that  learned  academy  I  set  forth  the  idea  that  the  immunity 
occasioned  by  the  hypodermic  injections  of  the  comma  bacillus  might  be  interpreted  as  the 
efiiect  of  accustoming  the  organism  to  the  poison  of  this  microbe.  My  supposition  was  founded 
upon  the  circumstance  that  the  said  bacillus  could  not  be  produced  in  the  cellular  tissue;  but 
this  was  insufiicient  for  the  demonsti^ation  in  an  irrefutable  manner  that  we  had  to  do  with 
nothing  more  than  a  habit,  such  as  a  chemical  substance  void  of  life  might  be  able  to  produce 
because  it  was  logical  to  admit  that  the  microphyte  while  it  was  unable  to  reproduce  itself 
continued  to  live  and  that  the  i)rophylactic  effects  might  be  attributed  to  phenomena  purely 
vital. 

There  was  presented  before  me  a  direct  way  for  the  elucidation  of  the  true  nature  of  the 
phenomena  :  To  study  the  pathological  and  prophylactic  properties  of  a  dead  culture. 

If  after  having  assured  myself  of  the  death  of  a  culture  by  means  of  an  inoculation  which 


*  Chap.  XIX.  La  inoculacion  preventiva  contra  el  colera,  by  Ferran,  1886. 
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was  fruitless,  I  injected  a  lot  of  guinea-pigs  with  from  2  to  8  cubic  centimeters  of  the  dead 
culture,  the  said  animals  exhibit  the  symptoms  described  in  my  first  note.  If  after  recovery 
I  injected  them  with  the  dose  of  the  living  culture  capable  of  producing  death  in  similar  animals 
of  the  same  size,  they  remained  immune,  whilst  those  which  had  not  been  previously  inocu- 
lated with  the  dead  culture  died  under  the  action  properties  of  the  living  culture. 

Now,  then,  as  this  dead  culture  is  not  lacking  in  action  upon  man,  since  it  produces  in  him 
almost  all  the  same  effects  as  does  the  living  culture  of  the  bacilli,  many  have  immunity  by  reason 
of  the  constitutional  effects  determined  by  an  injection  of  the  same  size  as  the  first,  it  is  logi- 
cal to  admit  that  the  said  injection  may  have  a  preventive  power  against  Asiatic  cholera. 

If  the  efi'ect  may  be  generalized,  the  same  criterion  might  apply  to  the  study  of  the  effect 
obtained  by  artificial  virus  as  to  that  of  the  results  produced  by  certain  medicines  and 
poisons. 

The  intensity  of  the  clinical  phenomena  would  be  always  in  relation  with  the  weight  of 
the  individual  and  the  quantity  of  the  virus  or  of  the  toxic  matter  injected.  According  to 
this  death  would  be  due  to  the  extraordinary  adaptability  of  the  choleraginous  microbe  in  the 
intestines,  for  the  quantity  of  the  poisonous  plant  which  is  formed  in  this  locality  is  very  con- 
siderable and  the  choleraic  intoxication  exceeds  many  times  the  maximum  of  individual  resist- 
ance. This  may  not  happen  when  the  dose  of  the  poison  may  be  limited  by  limiting  the 
production  of  the  bacillus,  a  thing  which  happens  in  inoculation,  and  especially  if  we  make 
use  of  a*dead  culture  in  which  this  elimination  is  still  more  absolute. 

The  greater  or  lesser  adaptability  of  a  microbe  in  a  medium  dead  or  alive  the  greater  or 
lesser  facility  of  perpetuating  its  species  is  in  the  microbes,  as  in  all  the  seeds  or  plants  (or 
plant),  the  result  of  two  factors  equally  powerful,  the  subject  and  the  medium.  This  being  so, 
it  is  clearly  understood  how  the  adaptation  may  be  reduced  to  zero  in  the  same  way  that  it 
can  be  augmented  without  changing  the  condition  of  a  medium  and  without  exercising  any 
direct  action  upon  the  pathological  microbe. 

There  are  two  examples  of  this  in  the  microbe  cholera  and  in  that  of  symj^tomatic  char- 
bon.  In  the  first  case  the  cellular  tissue,  not  presenting  an  adaptability  for  the  comma  bacillus, 
converts  it  into  a  virus  without,  the  principles  of  which  have  not  lost  their  toxicity,  and  in  the 
second  the  same  effect  with  respect  to  the  specific  bacteria  is  produced  in  another  manner. 
Both  microbes  may  be  mortal.  If  they  are  lodged  in  ground  favorable  for  their  multiplica- 
tion, the  duodenum  for  the  comma  bacillus  and  the  loose  cellular  tissue  for  the  microbe  of 
symptomatic  charbon. 

By  that  which  we  have  just  explained  the  question  of  chemical  virus  seems  to  be  solved; 
but  further,  it  permits  me  to  anticipate  at  once  the  idea  that  chemical  virus  of  all  the  patho- 
genic microbes,  whose  active  principles  may  not  be  alterable  by  causes  of  their  destruction, 
may  be  obtained;  it  being  of  little  importance  for  the  arrival  at  such  a  point  whether  their 
active  principles  be  isolated  or  not  by  chemical  processes.  The  possibility  of  obtaining  im- 
munity against  cholera  by  means  of  pharmaceutical  formula  whose  base  may  be  the  cholerige- 
nous  microbe  or  its  active  principle  is  therefore  seen  in  prospective,  for  it  is  logical  to  foresee 
that  these  means  may  not  attain  the  practical  value  of  hypodermic  injections  of  the  comma 
bacillus. 

The  fact  that  the  dead  pathogenic  microbe  produce  immunity  against  their  own  effects  is 
not  wanting  in  analogies  in  toxicology.  In  certain  villages  of  Aragon  in  Avhich  the  micro- 
scopic poisonous  fungi  (the  mu-shrooms)  are  very  abundant,  urged  by  want  the  inhabitants 
end  by  eating  them  in  abundance  after  having  first  accustomed  themselves  to  them,  during 
which  time  they  siifi'er  great  disturbances  of  health  (symptoms  followed  by  death)  produced 
by  the  first  ingestion  of  the  tahlophytes. 

Neither  does  tlie  fact  of  the  permanency  of  the  toxicity  of  the  microscopic  fimgi  after 
their  death  want  precedence;  it  is  known  that  certain  pathological  microbes  determine  the 
formation  of  pus  although  they  are  injected  dead. 

I  will  not  stop  to  demonstrate  the  importance  of  this  theory  of  the  chemical  virus  or  to 
speak  of  the  immensity  of  the  field  which  it  opens  to  applied  bacteriology,  for  it  is  self-evident. 

I  beg  the  academy  to  accept  this  note  in  competition  for  the  Breant  prize,"' 
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THE  ACTIVE  PRINCIPLE  OF  THE  COMMA  BACILLUS  AS  THE  CAUSE  OF  DEATH  AND  OF  IMMUNITY. 

By  Ferran  and  Pauli.* 

In  a  note  sent  by  one  of  us  to  the  Academy  of  Sciences  on  the  3 1st  of  last  Jixly,  it  was 
stated  that  the  dead  comma  bacillus,  when  injected,  gives  immunity  against  the  effects  of  the 
same  bacillus  injected  alive,  and  from  this  was  deduced  the  possibility  of  protecting  ourselves 
against  the  virulent  diseases  by  accustoming  ourselves  to  the  active  chemical  substance  which 
the  microbe  produces.  To-day  we  lay  before  the  Academy  new  proofs  in  confirmation  of  the 
ideas  already  expressed. 

First  experiment. — Ten  guinea-pigs  of  130  grammes  weight  each  are  taken  and  injected 
hypodermically:  1  c.  c.  of  dead  culttire  into  2  guinea-pigs  ;  2  c.  c.  of  dead  culture  into  2  guinea- 
pigs  ;  3  c.  c.  of  dead  culture  into  2  guinea-pigs ;  4  c.  c.  of  dead  culture  into  2  guinea-pigs ;  5  c. 
c.  of  dead  culture  into  2  guinea-pigs. 

Eight  days  afterwards  new  injections  of  dead  culture  following  the  same  order  and  em- 
ploying the  same  quantity.  The  third  injection  after  another  eight  days  under  the  same  con- 
ditions as  the  two  preceding. 

Although  less  accentuated,  the  effects  produced  by  these  injec lions  are  the  same  as  those 
pointed  out  in  our  first  note,  and,  having  regard  to  the  quantity  of  the  inoculated  culture,  we 
are  authorized  in  affirming  : 

(1)  That  these  effects  are  proportional  up  to  a  certain  point  to  the  quantity  of  the,^aterial 
respectively  injected. 

(2)  That  these  effects  decrease  to  a  certain  point  in  proportion  as  the  animal  has  received 
a  greater  number  of  injections. 

Second  experiment. — We  began  by  determining  the  minimal  dose  of  the  living  culture 
which  is  required  for  a  certainly  fatal  inoculation  of  the  guinea-pig,  and  whatever  this  might 
be  it  is  injected  into  10  guinea-pigs  previously  inoculated  with  different  doses  of  the  dead 
microbe,  then  is  observed  a  phenomenon  inverse  to  that  of  the  former  experiment. 

The  effects  are  inversely  propoi'tional  to  the  dose  of  the  dead  culture  in  the  first  experiment; 
thus  it  is  that  the  guinea-pigs  which  were  inoculated  with  the  weaker  dose  are  precisely  those 
which  most  experienced  the  effects  of  the  second  injection. 

Habituation,  that  is  the  acquired  resistance,  augments  up  to  a  certain  point  proportionally 
to  the  quantity  of  the  injected  poison. 

Ihird  exjieriment. — From  a  culture  of  the  comma  bacillus  its  active  principle  has  been 
extracted  by  means  of  one  of  the  processes  of  obtaining  the  alkaloids.  We  have  tried  various 
of  these  processes,  and  among  others  that  of  Stas-Otto,  analogous  to  that  which  Bergmann 
employed  for  the  extraction  of  sepsin — the  precipitation  by  tannin,  the  employment  of  an  ener- 
getic base,  etc.  We  have  modified  this  process  in  order  to  extract  the  alkaloid  by  means  of  the 
action  of  oxygen,  which  does  not  appear  to  modify  profoundly  the  physical  constitution  of  the 
alkaloid. 

These  different  procedures  gave  us  a  product  possessed  of  characteristic  properties,  and 
whose  physiological  action  has  a  very  surprising  resemblance  with  that  described  in  the  former 
note. 

The  active  principle  extracted  from  a  liter  of  comma  bacillus  culture  is  dissolved  in 
6  c.  c.  of  water. 

The  following  are  the  results  of  the  injection  of  this  liquid: 

Into  six  guinea-pigs  having  a  weight  130  grammes,  1  c.  c.  of  the  aforesaid  solution  is 
injected  into  the  cellular  tissue  of  the  abdominal  wall.  After  ten  days  a  new  injection  of  2  c.  c. 
is  performed,  and  ten  days  later  a  third  injection  of  3  c.  c.  In  ten  days  after  this  a  new  lot 
of  six  guinea-pigs,  which  have  suffered  no  inoculation,  is  taken,  and  both  lots  are  injected  with 
a  mortal  dose  of  a  culture  of  the  living  comma  bacillus. 

The  six  guinea-pigs  which  had  suffered  the  inoculations  of  the  ptomaine  and  acquired  con. 
sequently  a  certain  degree  of  tolerance  resist  perfectly  and  show  themselves  quite  indifferent 
to  the  pathogenic  action  of  the  comma  bacillus;  of  the  six  others  all  die. 


*3ent  to  the  Academy  of  Scieqces  at  Pari§  on  the  13th  of  January,  1886,  by  Ferran  and  Pauli. 
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Fourth  experiment. — Six  guinea-pigs  weighing  about  130  grammes  are  taken  and  injected 
hypodermically  with  a  cubic  centimeter  of  living  culture.  Five  days  afterward  a  new  injection 
of  two  cubic  centimeters,  and  finally  eight  days  afterward  another  injection  of  three  cubic  cen- 
timeters. Twenty  days  from  the  first  injection,  another  lot  of  six  guinea-pigs,  of  the  same 
weight,  without  previous  inoculation  are  taken,  and  into  both  lots  of  guinea-pigs  a  morta 
dose  of  the  ptomaine  abstracted  from  the  comma  bacillus  cultures  is  injected.  The  results  are 
sui'prising;  the  guinea-pigs  inocculated,  resist;  all  the  others  die. 

In  order  that  the  results  may  be  conclusive,  it  is  of  the  greatest  importance  in  all  of  these 
experiments  to  have  the  greatest  uniformity  in  weight  of  the  animals,  in  the  nature  of  the 
bouillon  and  in  the  density  or  richness  in  germs  of  the  cultures.  The  bouillon  which  we  used 
was  composed  of  IG  liters  of  water;  Cibil's  fluid  beef,,  180  c.  c. ;  Liebig's  extract  of  meat, 
30  grammes  ;  gelatine  30  grammes. 

The  culture  flasks  have  a  capacity  of  a  liter  and  were  half  filled.  The  air  within  them  is 
renewed  whilst  leaving  the  contents  undisturbed.  The  incubation  temperature  is  37°  C.  The 
age  of  the  cultures,  6  days. 

The  processes  employed  for  the  extraction  of  the  ptomaine  from  the  cultures  were  tried 
upon  bouillon  without  microbes.  The  portion  which  contained  the  active  principle,  when 
dealing  with  the  cultures  of  the  comma  bacillus,  was  yioculated  witlioiit  result. 

^  CONCLUSIONS. 

(1)  The  dead  comma  bacillus  culture  confers  a  tolerancy  which  secures  resistance  against 
the  effects  of  the  living  bacillus. 

(2)  An  active  principle  generated  by  the  comma  bacillus,  isolated  by  known  methods, 
confers  the  power  of  resisting  the  effects  of  the  living  microbe,  and  vice  versa. 

FINAL  CONCLUSION. 

In  these  experimemts,  the  cause  which  determines  the  immunity  and  that  which  j^roduces 
death  are  the  same,  and  are  essentially  of  a  chemical  nature  ;  consequently  immunity  is 
nothing  more  than  a  phenomenon  of  habit  which  can  be  obtained  by  means  of  purely  chemi- 
cal agents.  Belonging,  as  the  phenomenon  does,  to  a  class  of  facts  known  from  ancient  times, 
that  of  habituation  to  medicine  or  poison,  the  theories  concerning  this  habitation  are  those 
which  must  be  invoked  to  explain  the  immunity. 

Sealed  preparations  accompany  this  note,  made  from  the  cultures  which  we  have  employed 
in  our  experiments;  and  we  pray  the  Academy  to  receive  this  communication  in  competition 
for  the  Brdant  prize. 


LATER  EXPERIMENTS  OF  FERRAN  AND  PAULI  ON  THE  ETIOLOGY  AND  PROPHYLAXIS  OF 

CHOLERA* 

In  a  recent  brochure  published  by  Drs.  Ferran  and  Pauli  in  1886,  they  give  an  account  of 
later  experiments  which  they  have  made  concerning  the  etiology  and  prophylaxis  of  cholera, 
especially  with  reference  to  the  products  of  the  comma  bacillus.  At  the  end  of  this  brochure 
appear  the  following  conclusions,  which  they  believe  are  supported  by  their  experiments: 

CONCLUSIONS. 

(1)  The  microbe  of  cholera,  besides  the  forms  described  by  Dr.  Koch,  presents  in  the  spir- 
illi  spherical  transparent  dilatations  (oogonia)  of  variable  size,  reaching  sometimes  that  of  a 
leucocyte,  with  an  envelope  opaque  or  translucent. 

(2)  In  the  interior  of  the  spirillum  or  of  the  comma,  as  well  when  it  has  grown  in  the 
depth  of  the  medium  as  when  it  developes  tipon  the  surface  of  the  gelatine  material,  brilliant 
and  spherical  spores  appear,  capable  of  undergoing  extraordinary  developements. 


*  Tortosa,  November  10,  1885. 


630 


CHOLERA  IN  EUROPE  AND  INDIA. 


(3)  These  spores  when  ripe  extrude  spirilli  or  commas  from  their  interior. 

(■4)  The  skeletons  or  shells  of  these  spores  present  the  appearance  of  spheres,  divided  by- 
septa  and  surrounded  by  a  plush  like  envelope  which  is  considered  by  some  as  crystalline,  but 
they  do  not  at  all  correspond  to  the  physico-cliemical  characters  belonging  to  crystallized 
bodies. 

(5)  Cholera  is  an  acute  intoxication,  occasioned  by  an  intestinal  mycosis  the  cause  of  which 
is  the  comma  bacillus. 

(6)  The  virus,  or  active  principle  of  the  microscopic  fungus  which  occasions  the  cholera, 
is  of  the  nature  of  those  to  which  man,  and  certainly  animals,  may  become  habituated. 

(7)  The  heat  necessary  to  cause  the  death  of  this  fungus  does  not  destroy  the  activity  of 
this  virus  (or  poison). 

(8)  Sufficient  quantities  of  the  dead  fungus  can  also  produce  effects  as  well  as  the  living 
fungus. 

(9)  The  active  principle  of  the  comma  bacillus,  isolated  by  means  of  known  chemical 
methods,  produces  tolerance  to  the  effects  of  the  microbe  injected  alive,  or  vice  versa. 

(10)  The  effects  occassioned  by  the  microbe,  or  by  its  active  principle,  are,  up  to  a  certain 
point,  proportional  to  the  quantity  injected. 

(11)  The  tolerance  is,  up  to  a  certain  point,  proportional  to  the  number  of  vaccinations 
received  and  to  the  quantity  of  the  culture  employed. 

(12)  In  man  only  does  this  fungus  naturally  adapt  itself  and  propagate  itself  readily  in  the 
intestinal  canal. 

(13)  The  fungus  injected  into  the  cellular  tissue  gives  immunity  for  a  certain  time,  but  it 
does  not  propagate  there. 

(14)  The  best  method  of  habituating  one's  self  to  the  virus  of  this  jiathogenic  agent  is  by 
hypodermic  injections  progressively  increased  in  qiiantity — the  anti-choleraic  vaccination  does 
not  consist  in  anything  else. 

(15)  Cultures  of  maximum  virulence  can  be  injected  with  impunity  into  the  subcutane- 
ous cellular  tissues  withoiit  ever  producing  phlegmons,  provided  they  -are  loure. 

(16)  The  results  of  habituation  or  tolerance,  acquired  in  this  manner,  are  a  progressive  loss 
of  individual  susceptibility  to  contract  cholera,  and  a  lessening  of  the  probability  of  death,  in 
case  the  disease  is  contracted. 

.  (17)  These  facts  occurring  with  that  constancy  and  marked  regularity  which  constitutes 
the  decided  characteristic  of  all  facts  subjected  to  a  rigid  law,  all  those  sanitary  measures 
which  interfere  with  commerce  and  international  relations  as  well  as  the  intercourse  between 
towns  and  individuals,  may  be  abandoned. 

(18)  The  creation  of  international  anti-choleraic  vaccination  institutions  at  places  deemed 
to  be  necessary,  in  order  that  exit  may  be  forbidden  to  whomsoever  does  not  present  a  certifi- 
cate of  recent  re- inoculation,  could  free  us  from  the  danger  of  importation  of  cholera  far  more 
than  the  enforcement  of  sanitary  measures,  just  as  effectual  anti-choleraic  vaccination  of 
villages,  in  case  of  importation,  will  arrest  the  progress  of  the  epidemic  and  cut  it  short  at  its 
origin  in  a  manner  more  efficacious,  certain,  and  economical  than  by  other  means  which 
experience  has  shown  to  be  fruitless. 

ToRTOSA,  November  10,  1885. 
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SECTION  3. 

OBSERVATIONS  OF  LOWENTHAL  AND  GAMALEIA  ON  VIRULENCE  OF  CHOLERA  VIRUS  AND 

PREVENTION  OF  CHOLERA. 

BIOLOGICAL  AND  THERAPEUTIC  EXPERIMENTS  UPON  CHOLERA. 

By  W.  LoWENTHAL.* 

I  have  the  honor  to  submit  to  the  Academy  a  rdsum^  of  a  series  of  experiments  begun  in 
the  montli  of  May  last,  relative  to  the  conditions  of  life  of  the  bacillus  of  cholera. 

I  sought  at  first  to  re-endow  the  cholera  bacillus,  by  an  ai'tificial  method,  with  the  toxic 
property  which  it  possesses  in  the  fresh  state  and  which  it  loses  when  it  lias  been  cultivated  a 
long  time  in  artificial  nutrient  media  as  employed  in  the  laboratories.  In  fact,  the  pure  culture 
of  these  bacilli  in  peptone  bouillon  is,  after  subsequent  sterilization,  absolutely  inoiiensive  for 
white  mice  upon  which  I  have  exi^erimented  ;  it  coiitains  no  toxic  ptomaine  produced  by  the 
bacilli,  although  it  gives  with  hydrochloric  acid  the  characteristic  reaction  (cholera-red). 

After  having  tried  inefi'ectively  as  culture  media — besides  bouillon — gelatine,  agar-agar, 
milk,  and  pastes  of  diverse  composition,  I  have  succeeded  with  a  special  paste  composed  of  the 
following  substances:  Hashed  pork-flesh  (500  grammes),  hashed  pancreas  of  the  pig  (i300 
grammes),  vegetable  flour  (farine  legumineuse)  of  Maggi  or  of  Grotxlt  (100  grammes),  peptone 
(15  grammes),  grape  sugar  (10  grammes),  ordinary  table  salt  (5  grammes).  These  materials 
mixed  with  water,  or  with  milk,  form  a  soft,  almost  fluid,  paste,  which  is  made  alkaline  in  the 
ordinary  manner;  then  it  is  placed  in  sterilized  test-tubes  of  large  diameter,  and  sterilized  on 
three  days  consecutively  in  the  steam  sterilizer,  and  is  then  used  as  other  culture  media. 

After  developing  in  this  paste,  the  same  bacilli  which  have  produced  no  toxic  substance  in 
the  bouillon  now  at  once  form  a  poison  which  kills  or  makes  very  ill  the  mice  into  which  it 
is  injected,  or  to  which  it  is  fed  by  way  of  the  stomach.  The  conclusive  experiment  is  this: 
At  the  same  time,  an  ordinary  bouillon  culture  and  a  paste  (as  above  prepared)  are  inoculated ; 
both  test-tubes  remain  48  hours  in  the  incubator  at  37°  C. ;  they  are  then  both  sterilized  to- 
gether in  the  sterilizer ;  1  gramme  of  the  bouillon  and  an  equal  quantity  of  the  juice  of  the 
paste  is  now  injected  into  the  jjeritoneal  cavity  of  two  mice,  respectively  (injection  made  with 
every  ixsual  precaution  and  notably  at  a  temperature  of  37°  C.) ;  the  mouse,  which  has  received 
the  bouillon  will  not  suft'er  at  all  from  the  injection,  whilst  the  other  mouse  will  be  gravely 
ill  in  a  short  time  after  the  injection,  and  will  die  or  will  slowly  recover  in  the  following  24  or 
30  hours. 

By  varying  the  components  of  the  mixture  I  have  been  iiltimately  able  to  demonstrate 
that  it  is  i\\Q  'pancreatic  juice  which,  in  the  presence  of  albuminoid  and  pej^tonized  substances 
determines  the  toxic  action  of  the  bacilli  ;  all  the  other  substances  mixed  together,  with  the 
exception  of  the  pancreas,  form  as  good  a  medium  for  the  development  of  the  bacilli  as  does 
the  bouillon  or  agar-agar,  but  no  toxic  substance  is  produced. 

This  action  of  the  pancreatic  juice  explains  to  us  the  clinical  picture  of  cholera  in  man. 
The  ingT  1  bacilli  having  succeeded  in  passing  the  stomach  and  reaching  the  intestine  gene- 
rate therw,  oy  aid  of  the  pancreatic  juice,  the  same  toxic  substance  as  in  my  paste,  which  is 
only  a  coarse  imitation  of  the  contents  of  the  duodenum  ;  this  toxic  substance  will  be  absorbed 
the  recovery  or  the  death  of  the  j^atients  will  be  in  relation  with  the  quantity  of  the  poison 
absorbed,  and  with  the  resistance  of  the  organism.  The  experimental  fact  tallies  perfectly 
with  the  anatomo-pathological,  viz,  that  the  bacilli  of  cholera  always  remain  limited  to  the 
intestines;  it  explains  i\\Q foudrovante  cases  of  cholera,  as  well  as  the  experiments  upon  ani- 
mals, performed  by  Nicati  and  Rietsch,  and  by  Koch. 

This  point  once  determined,  I  said  to  myself,  if  I  shoiild  succeed  in  finding  a  substance 
harmless  for  man,  yet  which  would  prevent  the  develoi:)ment  of  the  cholera  bacillus  in  my 


*Coiat.  rend,  de  I'acad.  de  sci.,  Paris,  31  Dec,  188S. 
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pancreatic  paste,  we  might  be  able  to  say  with  the  greatest  probability  that  the  laboratory 
experiments  could  give,  what  Ave  have  attained  in  this  case,  an  ideal  of  therapeutics  in  bacte- 
riology, that  is,  the  destruction,  in  its  actual  location,  of  the  pathogenic  micro-organism  with- 
out injuring  its  host ;  that  we  perhaps  possess  a  specific  remedy,  preventive,  and  curative 
against  cholera  in  man. 

I  laave  succeeded  in  finding  this  substance.  It  is  salicylate  of  phenol  or  salol,  discovered 
in  1886  by  Nencki,  of  Berne.  After  having  tried  without  result  opium  and  tannin,  I  thought 
of  salol,  because  this  powerful  antiseptic  is  decomposed  in  the  organism  by  the  imncreatic  juice, 
that  is  to  say,  by  the  same  agent  which  renders  toxic  the  cultures  of  the  cholera-bacillus  in 
my  pancreatic  paste.  I  had  then  reason  to  hope  that  salol  would  act  in  the  manner  described. 
This  hope  has  been  realized.  Salol,  in  the  presence  of  fresh  pancreatic  juice,  kills  the  bacilli 
of  cholera,  developed  in  a  paste  previously  inoculated,  and,  on  the  other  hand,  it  makes  the 
paste  sterile  when  one  first  mixes  the  latter  with  the  salol  and  afterwards  makes  the  inocula- 
tion. In  order  to  be  absolutely  sure  of  this  action,  I  added  to  the  sterilized  paste,  which  was 
still  alkaline,  as  much  as  3  cubic  centimeters  of  pure  bouillon  culture  of  the  bacilli.  Not- 
withstanding the  inoculation  with  such  an  enormous  quantity,  the  paste  remains  sterile.  This 
efi^ect  is  absolutely  certain  with  2  grammes  of  salol  to  10  grammes  of  paste,  and  in  diminish- 
ing the  dose  of  the  salol  as  far  as  to  .  10  of  a  gramme,  the  majority  of  the  cultures  also  remain 
sterile,  only  two  were  not  so,  hut  these  two  did  not  contain  comma  bacilli,  and  did  not  give  the 
reaction  with  hydrochloric  acid. 

To  be  applicable  clinically,  the  agent,  deleterious  for  the  bacilli,  must  be  harmless  for  man. 
Salol,  as  one  knows,  is  inoffensive  for  the  human  being. 

In  view  of  the  results  which  I  have  thus  briefly  set  forth,  I  believe  myself  warranted  in 
proposing  to  try  on  a  large  scale  and  upon  man  this  harmless  remedy,  which  destroys  the 
cholera  bacillus  in  a  test-tube.  I  do  not  see  at  present  any  reason  which  would  prevent  salol 
from  displaying  the  same  activity  in  the  intestinal  content's  of  man  which  it  exhibits  in  the 
artificial  imitation  of  these  contents,  the  trial  is  therefore  justifiable. 

As  to  the  quantity  of  the  dose,  I  would  propose  the  administration  of  the  salol  until  fuller 
information,  based  upon  clinical  experience,  in  the  follwing  manner  :  As  &,  ^^fophylactic  three 
times  a  day  during  the  principal  meals,  2  grammes  each  time;  as  a  therapeutic  remedy,  an  initial 
dose  of  4  grammes  on  the  appearance  of  the  first  symptoms  of  cholera,  and  afterwards  1  gramme 
every  hour.    As  high  as  20  grammes  of  salol  may  be  administered  a  day. 


PREVENTIVE  VACCINATION  OF  ASIATIC  CHOLERA. 
By  Dr.  Gamaleia  of  Odessa.* 

The  following  investigation  is  only  a  simple  and  faithful  application  of  the  eccpierimental 
method  which  has  been  devised  in  the  laboratory  of  M.  Pasteur  and  which  has  already  given 
such  beautiful  results  in  chicken-cholera,  rouget,  anthrax,  and  rabies.  The  author  has  only 
applied  to  cholera  two  grand  principles  of  the  experimental  method  :  that  of  progressive  viru- 
lence and  that  of  chemical  vaccine. 

It  is  known  that  the  ordinary  cultures  of  the  comma  bacillus  have  only  a  minimal  viru- 
lence. This  is  so  much  the  case  that  Koch,  who  discovered  the  germ,  believed  after  numerous 
failures  that  Asiatic  cholera  was  not  inoculable  into  anim^als. 

On  the  other  hand,  the  pupils  of  Pasteur,  on  the  occasion  of  the  French  expedition  into 
Egypt,  only  a  single  time  succeeded  in  producing  cholera,  and  that  in  a  chicken. 

Now,  it  is  easy  to  endow  the  cholera  bacillus  with  an  extreme  virvlence.  For  this,  it  is 
only  necessary  to  introduce  it  into  a  carrier-pigeon  after  a  passage  through  a  guinea-pig.  It 
then  kills  the  pigeon  by  giving  it  cholera  sec  with  desquamation  of  the  intestinal  epithelium  ; 

*  A  memoire  communicated  to  the  Institute  Pasteur  and  to  the  Academy  of  Medicine,  20th  to  21st  of  August, 
1888,  by  M.  Pasteur,  in  the  name  of  the  author.  Gazette  hebdomadaire  de  medecine  et  de  chirurgie,  No.  34,  August 
24,  1888. 
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but  what  is  still  more  important,  the  microbe  also  appears  in  the  blood  of  the  pigeons  which 
have  died. 

After  a  few  passages  through  the  pigeons  the  microbe  acquires  such  a  virulence  that  the 
blood  of  the  carrier  pigeon  experimented  on  in  the  quantity  of  1  to  2  drops  kills  every  fresh 
pigeon  in  the  space  of  8  to  12  hours.  This  virus  also  kills  guinea-pigs  with  still  smaller  doses. 
It  is  important  to  know  that  all  the  animals  of  these  two  species  succumb  to  the  vir-ulent  infec- 
tion. With  this  absolutely  mortal  virus  the  author  has  been  able  to  demonstrate  a  cholera 
immunity.  Thus  he  has  inoculated  a  pigeon  twice  with  an  ordinary  (non-virulent)  culture  of 
cholera;  the  first  time  into  the  pectoral  muscle,  the  second  time  into  the  abdominal  cavity; 
this  pigeon  became  refractory  to  repeated  infection  by  the  most  virulent  virus  (the  blood  of 
the  carrier  pigeon).    The  existence  of  immunity  has  been  thus  acquired. 

But  if  one  cultivates  this  virus  of  passage  in  a  bouillon,  and  if  one  subsequently  heats 
this  culture  up  to  120°  for  20  minutes,  in  order  to  certainly  kill  all  the  microbes  which  it  con- 
tains, one  demonstrates  then  that  the  heating  has  allowed  a  very  powerful  substance  to  remain 
behind  in  the  sterilized  culture.  This  culture,  in  fact,  contains  a  toxic  substance  which  pro- 
duces the  characteristic  phenomena  in  the  animals  experimented  upon. 

Inoculated  in  the  quantity  of  4  cubic  centimeters  into  the  guinea-pig,  this  sterilized 
bouillon  produces  a  progressive  falling  of  the  temperature  and  death  in  20  to  24  hours  (at  the 
autopsy  one  finds  a  pronounced  hyperaemia  of  the  stomach  and  of  the  intestines,  but  natixrally 
a  complete  absence  of  cholera  microbes). 

The  pigeons  succumb  also  with  the  same  morbid  phenomena,  only  they  are  more  resistant 
to  this  poison,  and  their  death  occurs  only  after  a  dose  of  12  cubic  centimeters  injected  at  one 
time.  If,  however,  one  introduces  this  same  quantity  of  12  cubic  centimeters,  but  divided 
into  3,  4,  or  5  portions  on  different  days  (by  injecting,  for  example,  4  cubic  centimeters  on  the 
first  day,  and  8  cubic  centimeters  on  the  day  after),  one  no  longer  kills  them. 

Furthermore,  with  these  pigeons  a  fact  of  the  very  greatest  importance  is  demonstrated; 
they  become  refractory  to  cholera;  the  most  virulent  virus,  the  blood  of  the  carrier-jjigeon, 
inoculated  in  the  quantity  of  a  half  a  cubic  centimeter,  is  no  longer  capable  of  killing  them. 
The  vaccination  of  the  guinea-pigs  succeeds  still  more  easily;  by  introducing  into  them  the 
toxic  and  vaccinal  bouillon  in  the  quantity  of  2  cubic  centimeters,  they  become  vaccinated  in 
two  or  three  operations  (only  4  to  6  cubic  centimeters  being  used). 

Thus  we  are  in  possession  of  a  method  of  preventive  vaccination  of  cholera.  This  method 
is  founded  upon  the  employment  of  a  stei'ilized  vaccine  and  it  possesses  all  the  advantages  of 
chemical  vaccination — siirety  and  safety— since  the  chemical  virus  may  be  measured  in  an 
exact  manner  and  introduced  in  doses  sufficiently  small  to  be  entirely  harmless,  whilst  by 
repeating  the  doses  the  desired  quantity  necessary  for  a  complete  immunity  may  be  given. 

So,  in  these  experiments  immunity  is  conferred  ivithout  danger  and  without  exception. 
The  author  hopes  consequently  that  this  method  may  be  applied  to  human  vaccination  in 
order  to  protect  populations  against  Asiatic  cholera. 

Gamaleia  declares  that  he  is  ready  to  repeat  all  of  his  experiments  in  the  laboratory  of  M. 
Pasteur,  in  the  presence  of  a  commission  of  the  Academy  of  Sciences.  He  also  offers  to  dis- 
cover by  experimentation  upon  himself  the  harmless  yet  effective  dose  for  human  vaccination, 
as  also  to  undertake  a  voyage  to  countries  ravaged  by  cholera,  in  order  to  prove  the  efficacy 
of  his  method. 

After  having  asked  that  the  communication  of  M.  Gamaleia  be  sent  to  the  committee  on 
the  Brdant  prize,  M.  Pasteur  exjDressed  himself  in  the  following  words: 

"  As  for  myself,  it  is  useless  to  say  that  I  accej^t  with  readiness  the  proposition  that  the  ex- 
periments of  M.  Gemaleia  be  made  in  my  laboratory.  That  savant  has  already  at  several  times 
worked  among  us,  notably  in  the  year  1886,  when  he  was  sent  to  Paris  by  the  municipality  of 
Odessa  at  the  demand  of  the  learned  association  of  Russian  physicians  of  that  city,  in  order  to 
study  the  mode  of  preventive  inoculation  against  hydrophobia,  a  method  of  which  he  to-day 
makes  known  so  remarkable  an  extension  and  application  to  the  preventive  inoculation  of 
Asiatic  cholera. 
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"  But,  as  lie  modestly  states,  lie  has  added  to  the  methods  of  my  laboratory  the  inspiration 
which  he  has  obtained  from  the  pages  published  by  me  upon  the  chemical  vaccination  of 
rabies  in  the  first  number  of  the  Aimales  del  Institut  Pasteur  by  M.  Duclaux,  and  from  the 
beautiful  and  decisive  experiments  of  Dr.  Roux  upon  chemical  vaccination  of  septicaemia  in 
the  number  of  last  December  of  the  same  Annales. 

"  Since  the  labors  of  which  I  spoke,  discoveries  increase  and  accumulate  concerning 
chemical  vaccine.  We  should  not  doubt  that  we  shall  soon  possess  knowledge  that  we  can  not 
be  slow  to  recognize  and  utilize." 


CRITICISM  OF  THE  CLAIMS  OF  LOEWENTHAL  AND  GAMALEIA. 

HuEPPE  (Sur  la  virulence  des  parasites  du  cholera.  Gaz.  Heb.  de  Med.  et  Chir.,  25  Jan., 
1889),  in  reply  to  the  works  recently  published  by  Gamale'ia  and  Loewenthal,  calls  attention 
to  the  fact  that  in  the  Medical  Congress  at  Wiesbaden,  April  10,  1888,  Loewenthal  being 
present,  he  first  demonstrated  variations  in  virulence  of  cholera  bacilli  in  culture  media;  and 
after  having  sought  for  a  therapeutic  antagonist  for  them,  he  gave  the  first  rank,  from  the 
double  point  of  view  of  physiology  and  pharmacology,  to  tribomophenal,  salicylate  of  bismuth, 
and  salol. 

Since  then,  in  an  article  anterior  to  the  communications  of  Gamalei'a  and  Loewenthal, 
which  appeared  in  the  Centralblatt  fur  Bacteriologie,  Vol.  V,  p.  80,  the  author  showed  that  a 
simple  culture  of  the  cholera  bacilli,  possessing  little  or  no  virulence,  when  cultivated  in  a 
favorable  medium  where  they  lead  an  anaerobic  existence,  for  example,  albumen  of  white  of  egg 
endows  that  culture  fluid  with  toxic  qualities  which  it  does  not  acquire,  or  acquires  only  after 
a  long  time,  in  the  case  of  cultures  in  ordinary  medi  a  under  aerobic  conditions.  Thus  a  culture 
48  hours  in  egg  albumen  becomes  sufficiently  toxic  to  kill  2  of  3  guinea-pigs,  and  to  make  the 
third  very  sick;  whilst  4  weeks  of  aerobic  culture  in  bouillon  produces  a'  liquid  which  has 
scarcely  any  virulence. 

Hueppe  explains  the  difference  of  these  results  by  assuming  that  in  the  anaerobic  cultures 
the  ptomaines  and  basic  products  resulting  from  the  breaking  uj)  of  the  albuminoid  materia 
are  not  ulteriorly  destroyed,  whilst  on  the  other  hand,  they  are  oxidized  in  the  case  of  aerobic 
cultures.  If  this  be  true,  one  may  ask  one's  self  if  the  same  would  not  be  the  case  in  the  special 
mode  of  anaerobic  existence  which  Gamaleia  in  the  body  of  a  carrier-pigeon,  and  Loewenthal  in 
the  bottom  of  a  deep  flask  containing  his  infusion  of  pancreatic  juice,  imposes  upon  the 
microbes. 


THE  VIBRIO  METSCHNEKOVI  AND  ITS  RELATIONS  WITH  ASIATIC  CHOLERA. 

By  M.  N.  Gamaleia.* 

In  studying  the  sanitary  state  of  the  fowl  market  of  Odessa  we  have  discovered  a  new 
infectious  disease  of  chickens  which  presents  in  several  resj)ects  a  particular  interest. 

This  disease  is  more  frequent  with  us  in  summer  than  chicken  cholera,  and  cases  of  it 
appear  to  multiply  and  increase  with  the  heat  of  the  air,  and  particularly  of  the  sun.  Princi- 
pally young  chickens  are  attacked  with  this  disease;  however,  we  have  also  met  with  it  in  old 
chickens. 

By  the  external  symptoms,  this  disease,  which  we  propose  to  call  gastroenteritis  cliolerica  of 
birds,  does  not  differ  much  from  septicaemia.  The  sick  birds  are  motionless,  as  though  asleep, 
with  ruffled  plumage;  they  have  diarrhoea.  However,  the  conflrmed  disease  is  of  longer  dura- 
tion than  septicaemia;  old  chickens  can  remain  in  this  sleepy  state  for  forty-eight  hours  and 
longer.  A  very  sharp  clinical  difference  between  the  two  diseases  is  given  by  the  degree  of 
temperature;  whilst  chicken  cholera  presents  an  intense  fever  until  death  (43-44°  C),  our  new 
disease  is  characterized  by  a  temperature  nearly  normal  (41-38°  C). 


*  Annales  de  I'lnstitut  Pasteur,  1888. 
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At  the  autopsy  tlie  most  constant  j^henomenon  is  a  liypera^mia  of  the  whole  digestive  canal, 
from  the  oesoiiliagus  downward,  which  is  filled  with  a  viscid  fluid.  The  small  intestines  con- 
tain a  large  quantity  of  fluid  of  a  yellowish  gray  color,  with  more  or  less  blood.  The  other 
organs  have  a  normal  aspect.  A  very  interesting  difi^erential  sign  from  septicaemia  is  a  ccnn- 
plete  absence  of  hyperaemia  of  the  spleen,  which  always  remains  small  and  pale. 

The  microscopic  examinations  reveal  nothing  ordinarily  in  the  blood.  Besides,  the  blood 
of  the  old  fowls  is  sterile  and  non-infectious.  But,  in  i^oiilots  one  can  exi)erimentally  ascertain 
the  jjresence  of  specific  bacteria  in  the  blood.  Pigeons,  notably,  inoculated  with  a  large  quan- 
tity of  this  blood  (2  to  4  cubic  centimeters  of  a  rather  thick  emulsion)  perish  in  twelve  to 
twenty  hours.  In  these  pigeons  one  finds  at  the  autoj^sy  the  same  lesions  as  the  above  men- 
tioned: Spleen  bloodless;  intestines  filled  with  sero-purulent  contents,  colored  with  Idood.  In 
the  blood  of  the  heart  is  found  ordinarily  an  enormous  quantity  of  characteristic  bacteria, 
which  have  the  aspect  of  the  comma  bacilli  of  Koch.  The  same  bacteria  is  found  again 
mixed  with  others  in  the  contents  of  the  oesophagus  and  in  the  intestines  of  pigeons  and 
chickens  which  have  died  from  choleraic  gastro-enteritis.  The  blood  of  the  pigeon  contains 
them  in  the  pure  state  and  furnishes  immediately  pure  cultures  of  them. 

The  commas  which  we  observed  have  ordinarily  in  the  blood  of  the  pigeons  the  form  of  a 
large  bacillus,  short  and  curved,  with  the  ends  rounded.  They  are  found  sometimes  joined  in 
spirals,  with  from  five  to  ten  turns  more  or  less  contracted.  Sometimes  one  meets  doul)le 
spirals  turned  like  a  cord  loosely  wrapped  around  itself.  Their  size  is  not  constant;  in  the 
blood  of  pigeons  they  have  only  the  ordinary  diameter  of  the  choleraic  commas  of  Koch,  whilst 
in  the  carrier-pigeon  they  become  twice  as  large.  These  bacteria  are  easily  cultivated  in 
ordinary  culture  media.  In  veal  bouillon,  quite  alkaline  (with  or  without  peptone),  they  mul- 
tijily  very  quickly,  and,  six  or  seven  hours  after  the  inoculation,  can  be  seen  with  the  naked 
eye  a  iiuiform  cloudiness  which  resolves  itself  into  silky  waves  when  agitated.  The  next  day 
the  liquid  is  covered  with  a  thin  white  film.  This  film  remains  thin  and  fragile  the  following 
days,  when  it  forms  under  it  a  dense  opaque  and  gray  stratum.  Microscopic  examinations 
reveal  in  these  cultures  the  existence  of  the  same  curved  bacteria  which  unite  sometimes  in 
very  long  spirals.  In  hanging  drops  one  ascei'tains  that  the  living  bacteria  are  endowed  with 
a  rapid  spontaneous  movement.    These  cultures  in  ordinary  bouillon  have  no  pronounced  odor. 

The  reaction  with  sulphuric  acid  gives  an  orange  color  to  the  culture  of  these  bacteria  in 
peptonized  bouillon. 

After  a  puncture  in  the  nutritive  gelatine  (5  j)er  cent.)  our  bacteria  develops  rather  slowly. 
The  second  or  third  day  one  sees  a  bubble  of  gas  which  becomes  larger  the  following  days  and 
leiigthens  at  the  base  like  a  cylinder  of  liquified  gelatine,  then  the  central  axis  has  a  small 
white  band  running  around  it  like  a  spiral.  Later  the  bubble  disappears  by  widening  more 
and  more  at  the  top  until  the  sides  of  the  tube  are  reached;  it  terminates  below  in  a  funnel-shaped 
extremity,  the  bottom  of  which  is  occupied  with  masses  of  white  granules.  In  the  gelatine-plate 
cultures  a  typical  appearance,  visible  to  the  naked  eye,  is  found  on  the  third  day.  The  isolated 
colonies  have  the  form  of  a  transparent  liquified  zone  showing  a  white  spot  at  the  center.  Exam- 
ined by  the  microscope  these  colonies  are  divided  into  three  zones,  the  exterior  zone  composed 
of  liquified  gelatine  is  very  j)ale  with  a  homogeneous  structure,  the  intermediate  zone  has  undu- 
lated borders  and  a  granular  appearance,  while  the  center  is  brown  and  opaque. 

The  cultures  on  agar-agar  often  have  a  characteristic  appearance;  they  are  composed  of 
whitish  layers  raised  at  the  center,  where  they  have  a  yellowish  tint  and  are  covered  with  a 
glistening  surface. 

On  ]3otatoes  our  bacteria  develop  above  25°  C,  in  masses  of  a  pale  brown  color  (cafd  au 
lait),  darker  (couleur  de  biere  brune)  at  the  center. 

These  bacteria  develop  very  well  in  milk,  which  does  not  change  its  appearance  during  the 
first  days,  but  about  a  week  later  it  coagulates  (at  35°  C);  the  casein  is  precipitated  to  the 
bottom  in  irregular  masses  which  do  not  again  re-dissolve.  The  milk  acquires  at  the  same  time 
a  strong  acid  reaction  and  the  bacteria  perish  therein  in  a  rather  short  time. 

The  cultures  in  eggs  are  typical.  Ten  days  after  the  inoculation,  one  finds  upon  breaking 
the  shell,  that  the  white  of  the  egg  is  quite  dissolved  and  transformed  into  a  cloudy,  yellowish 
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liquid.  While  the  yelk  preserves  its  form  and  consistency  it  becomes  perfectly  black.  Our  bac- 
teria are  very  sensible  to  the  action  of  high  temperature.  Heated  5  minutes  at  50°  C.  they  are 
killed;  for  1  or  2  minutes  at  50°  C.  they  are  still  quite  alive,  and  the  same  is  the  case  when 
they  are  heated  at  45°  C.  for  ten  minutes. 

In  some  special  conditions  our  bacteria  form  real  spores  (en  dospores)  characterized  by 
double  coloration.    But  we  will  give  a  more  complete  description  of  them  later. 

Characterized  in  this  manner,  our  bacteria,  by  reason  of  their  mode  of  sporulation,  are  to 
be  classed  as  vibriones.  Consequently  we  propose  to  call  them  Vibrio  Metschnikovi  in  order 
to  distingiiish  them  from  vibriones  which  they  resemble  (vibrio  cholerse  asiaticse,  Finkler  et 
Prior,  Denecke). 

It  is  incontestable  that  the  vibriones  of  Metschnikoff  constitute  the  sole  cause  of  choleraic 
gastro-enteritis.  From  our  experiments  they  are  pathogenic  for  pigeons,  chickens,  and  guinea- 
pigs. 

Pigeons  are  very  susceptible  to  the  action  of  our  bacteria.  A  few  drops  of  the  culture, 
inoculated  under  the  skin  or  into  the  muscles,  are  sufficient  to  kill  them  in  from  eight  to  twelve 
hours.  It  is  necessary,  moreover,  to  remark  that  the  bacteria  obtained  from  the  body  of  chick- 
ens do  not  always  possess  this  extreme  virulence,  which  they  always  obtain  by  successive 
passages  through  pigeons. 

Thus,  for  example,  on  the  20th  of  June  1  cubic  centimeter  of  the  blood  of  a  pigeon  (second 
passage  through  a  chicken)  is  inoculated  into  two  pigeons.  Only  one  of  these  dies,  while  the 
other  recovers  and  becomes  refractory  to  virulent  virus.  The  9th  of  July  the  same  bacteria, 
after  daily  passages  through  pigeons,  becomes  absolutely  fatal  to  the  latter  in  a  dose  of  an 
eighth  of  a  cubic  centimeter. 

With  this  increasing  virulence  an  interesting  change  occurs  in  the  contents  of  the  inflamed 
intestines  of  the  pigeons  which  have  succumbed.  These  contents  always  consist  of  a  rosy 
liquid  with  small  grey  flakes;  but  with  a  weak  virus,  these  flakes,  under  microscopic  examin- 
ation, are  composed  principally  of  leucocytes  while  with  the  most  virulent  virus  exfoliated 
epithelial  cells  oidy  are  found  in  these  flakes. 

Our  bacteria  have  no  action  on  pigeons  when  fed  to  them  even  in  very  large  quantities. 
Chickens,  on  the  contrary,  which  are  more  refractory  to  the  vibriones  of  Metschnikoff,  which 
require  much  stronger  doses  in  order  to  be  killed  by  subcutaneous  or  intramuscular  inocula- 
tion, succumb  easily  to  infection  by  feeding. 

Thus,  on  the  27th  of  July,  a  chicken  swallowed  some  blood  of  a  pigeon,  dead  from  chole- 
raic gastro-enteritis  (second  passage  through  a  chicken  which  had  succumbed  to  the  sponta- 
neous disease).  This  chicken  died  in  the  night  of  the  29th  or  3oth  of  July.  The  intestines 
were  vei'y  hypersemic  and  filled  with  a  fluid  containing  gray  flakes.  In  its  blood  Metschni- 
kofl:  vibriones  could  be  found  and  isolated  therefrom.  Evidently  this  chicken  was  infected 
through  the  alimentary  canal.  I  do  not  wish,  however,  to  assume  anything  concerning  the 
natural  mode  of  infection,  which  forms  the  object  of  our  present  researches. 

Rabbits  and  spermophiles  are  very  refractory  to  our  bacteria,  although  they  can  be  killed  by 
large  quantities.  Guinea-pigs,  on  the  contrary,  are  more  susceptible.  They  do  not  resist  any 
mode  of  virulent  inoculation,  and  even  succumb  to  infection  by  the  way  of  the  alimentary 
canal.  It  is  not  even  necessary  to  neutralize  the  gastric  juice  with  soda  or  to  intoxicate  the 
animal  with  the  tincture  of  opium,  etc. ;  it  is  sufficient  simply  to  make  them  swallow  several 
cubic  centimeters  of  a  virulent  culture.  Thus,  on  the  13th  of  August,  two  guinea-pigs  swal- 
lowed 4  cubic  centimeters  in  a  culture  in  bouillon  dating  from  August  11th.  The  next  day 
both  were  dead.  At  the  autopsy  the  spleens  were  anaemic;  the  intestines  were  filled  with  a 
fluid  containing  desqiiamated  flakes  of  epitheliiim.  One  of  them  had  a  serous  exudation  in 
the  pleural  cavity.  The  vibriones  were  found  in  the  blood  of  the  heart  and  in  the  contents  of 
the  intestines. 

In  short,  one  can  conclude  concerning  the  pathogenic  action  of  our  micyobes  that  they 
have  a  tendency  to  fix  themselves  in  the  intestinal  canal,  where  they  occasion  desquamation 
of  the  epithelium;  that  this  localization  also  takes  place  after  subcutaneous  intramuscular  or 
intraperitoneal  inoculation;  that  the  animals  resisting  are  killed  only  by  the  local  multipli- 
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cation  of  the  microbes,  probably  by  means  of  ptomaines,  which  they  elaborate;  that  in  sus- 
ceptible animals  (chickens,  pigeons,  guinea-pigs)  the  microbes  enter  the  blood,  in  which  they 
acquire  increased  virulence. 

If,  now,  one  compares  all  the  data  which  we  have  acquired  up  to  the  present  concerning 
the  properties  of  our  microbes  with  the  well  established  facts  resi^ecting  the  microbes  of  Asiatic 
cholera  of  Koch,  one  is  struck  with  the  great  resemblance  of  these  two  forms:  the  same  mor- 
phological appearance:  no  decided  difference  in  the  cultures;  the  same  pathogenic  pro])erties. 

Impressed  by  these  resemblances,  we  have  sought  for  the  existence  of  a  closer  relationship 
between  these  two  forms.  We  have,  indeed,  found  that  we  can  vaccinate  against  one  of  these 
diseases  by  using  the  specific  microbe  of  the  other. 

Thus  the  pigeon,  refractory  to  the  vibriones  of  Metschnikoff,  of  Avhich  we  have  already 
spoken,  showed  itself  possessed  with  an  immunity  also  for  the  virus  of  Asiatic  cholera. 

On  the  other  hand,  every  pigeon  vaccinated  against  cholera  Ijecame  at  the  same  time 
refractorj^  to  our  vibriones.    Here  is  an  experiment  which  proves  this. 

The  26th  of  August  ten  pigeons  vaccinated  against  cholera  *  are,  together  with  a  control 
pigeon,  inoculated  with  one-fourth  cubic  centimeter  of  an  emulsion  made  with  the  blood  of 
a  pigeon  dead  from  gastro-enteritis.  The  control  pigeon  died  the  same  day;  tAVo  vaccinated 
pigeons  succumb  during  the  night;  the  eight  others  were  unaffected.  Thus  we  may  conclude 
that  our  microbes  are  very  closely  allied  to  the  Asiatic  cholera  vibriones.  We  can  not  imagine 
a  more  natural  explanation  of  all  their  common  properties  than,  that  which  considers  them  as 
two  physiological  varieties  of  the  same  microbe,  f 

The  one,  attacking  man,  especially,  is  capable  of  being  produced  only  in  India,  thanks, 
perhaps,  to  passage  through  some  indigenous  animal;  the  other  exists  in  Eurojiean  countries. 

On  the  other  hand,  it  is  possible  tliat  our  microbes  may  be  allied  to  diseases  of  man,  such 
as  cholera  nostras  and  summer  diarrhoea  of  children.  Here  is  a  fact  which  sjieaks  strongly 
in  favor  of  this  relationship: 

The  IGth  of  August  Dr.  Silouianoff  kindly  gave  us  the  dejecta  from  a  man  attacked  with 
cholera  nostras.  The  dejecta  consisted  of  a  greyish  fluid  filled  with  rice-like  flakes,  formed 
of  exfoliated  epithelium.  We  fed  a  young  chicken  with  this  fluid,  which  succumbed  to  it 
three  days  later,  with  every  symptom  of  choleraic  gastro-enteritis.  In  its  windpipe,  intes- 
tines, and  blood  were  found  the  characteristic  vibriones  of  this  disease.  These  vibriones  were 
of  only  weak  virulence,  while  the  blood  of  a  chicken  inoculated  into  the  pectoral  muscles  of 
a  pigeon  and  peritoneum  of  a  guinea  pig  gave  to  them  only  a  transient  malaise  (in  the  guinea 
pig  the  temperature  fell  as  low  as  33°  C. ) ;  but  this  malaise  was  followed  by  a  complete  immu- 
nity against  the  virulent  virus  obtained  from  the  blood  of  a  carrier  pigeon  the  25th  of  August. 

This  positive  result  which  I  have  obtained  should,  I  think,  have  much  greater  value  than 
the  negative  results  obtained  by  Messrs.  Koch  and  Franck,  who  found  no  specific  organism  in 
several  cases  of  cholera  nostras;  and  that  for  two  principal  reasons. 

(1)  Both  of  these  authors  in  their  researches  made  use  of  methods  of  culture,  which  are 
incontestably  inferior  to  the  method  by  infection,  where  one  has  to  do  with  the  discovery  of 
an  organism  which  is  lost  among  the  surrounding  bacteria.  We  have  already  proven  this 
inferiority  for  several  diseases,  as  fibrinous  pneumonia,  chicken  cholera  and  anthrax. 

"  Now,  we  have  every  reason  to  believe  that  by  utilizing  our  experimental  method  with  a 
young  chicken  one  would  attain  better  results. 

(2)  We  have  also  shown  in  our  article  on  pneumonia  that  the  pathogenic  microbes,  after 
having  produced  the  specific  lesion,  can  disappear  in  order  to  be  replaced  by  surrounding 
saprophytic  bacteria.  In  the  case  of  cholera  nostras,  which  is  a  benign  malady,  this  disap- 
pearance of  the  pathogenic  vibriones  is  very  probable,  in  view  of  the  formidable  emigration 
of  leucocytes,  which  we  have  demonstrated  in  the  intestinal  canal  after  infection  of  pigeons 
and  guinea  pigs  with  the  slightly  virulent  vibriones  of  Metschnikoflf. 

These  two  orders  of  considerations  force  us  to  conclude  that  the  whole  etiology  of  cholera 
nostras  is  to  be  reformed  upon  our  experimental  data. 

*See  Comptes  rend,  de  I'Acad.  des  Sciences,  20  aout,  1888. 

f  Asiatic  cholera  vibriones  are  distinguuislied  by  theii'  greater  faculty  of  forming  spores, 
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ON  THE  DIARRHCEIC  ACTION  OF  CHOLERA  CULTURES. 
By  N.  Gamaleia,  of  Odessa.* 

In  oiir  method  of  preventive  vaccination  against  cholera  we  sterilize  the  vaccine  culture  by 
heat  at  130°  C.  This  high  temperature  is  necessary,  not  in  order  to  kill  the  microbes  of  cholera 
which  perish  at  a  much  lower  heat,  say  from  55°  to  6U°  C,  but  in  order  to  surely  destroy  the 
specific  products  which  are  generated  during  development — products  which  we  call  diastases, 
the  study  of  which  forms  the  object  of  this  communication.  These  diastasic  substances  only 
hinder  the  vaccination  of  guinea-pigs  by  chemical  substances.  While,  on  the  one  hand,  the 
vaccine  heated  to  120°  C.  produces  only  local  oedemas,  which  are  very  quickly  absorbed;  the 
bouillon  cultures  sterilized  at  a  lower  degree  give  origin  to  indurations,  which  are  persistent, 
and  the  animals  do  not  recover  so  quickly  as  with  our  vaccine  heated  to  120"  C,  whilst  at  the 
same  time  the  acquisition  of  immunity  is  retarded,  if  not  completely  prevented.  Furthermore, 
these  diastasic  substances,  harmful  to  the  vaccination,  are  not  without  importance  in  the 
etiology  of  cholera,  for  they  allow  the  experimental  reproduction  of  the  clineal  form  of  the 
disease.  This  experimental  reproduction  was  unrealizable  up  to  this  time,  at  least,  with  cult- 
ures of  the  microbe  of  Koch.  With  the  urine  of  persons  attacked  with  cholera,  Bouchard  has 
given  a  choleriform  affection  to  rabbits.  This  last  fact  leads  us  to  set  forth  here  the  results  of 
our  researches  made  upon  the  same  animal,  which  are  interesting  from  still  another  stand 
point. 

Firstly,  all  the  experimenters  have  demonstrated  the  complete  immunity  of  rabbits  to  in- 
fection by  the  cholera  microbes.  Secondly,  these  animals  are  very  resistent  to  the  toxic  action 
of  even  our  virus.  In  fact,  rabbits  stand  as  much  as  80  cubic  centimeters  per  kilogram  of 
weight  of  our  virus  injected  into  the  veins.  In  stronger  doses  death  arrives  immediately,  pre- 
ceded by  muscular  tremblings,  convulsions,  and  exophthalmia. 

The  maximum  of  toxic  action  is  seen  at  the  moment  of  injection,  and  the  animals  which 
survive  this  stage  recover  very  quickly.  The  vaccine  cultures  which  are  non-sterilized  also 
provoke  similar  phenomena. 

Only  immediate  death  is  brought  about  by  doses  much  smaller,  and  the  animals  which 
have  succumbed  present  considerable  quantities  of  cholera  microbes  in  their  blood.  But  here, 
with  doses  which  do  not  produce  immediate  death,  we  meet  with  other  phenomena.  The  in- 
jection of  10  cubic  centimeters  per  kilogram  of  weight  induces  progressive  asthenia  and 
cyanosis  of  the  animal,  and  very  pronounced  lesions  of  the  intestines  are  found  at  the  autopsy. 
The  explanation  of  the  lesions  is  furnished  by  the  effects  of  cholera  cultures  sterilized  at  60°C. 
These  cultures  are  verytoxic  for  the  rabbit.  Quantities  above  10  cubic  centimeters  per  kilo- 
gram of  weight  rapidly  produce  death.  The  morbid  phenomena  begin  by  shiverings  and 
spinal  ej)ilepsy,  to  which  succeed  a  complete  prostration,  terminated  by  death,  which  is  pre- 
ceded by  a  few  clonic  convulsions  of  the  anterior  paws. 

More  characteristic  are  the  phenomena  observed  with  doses  still  smaller,  say  5  to  10  cubic 
centimeters.  Then  the  asthenia  of  the  animal  is  not  so  complete.  They  refuse  all  solid  nour- 
ishment, but  lap  with  avidity  fluids  which  are  found  in  their  neighborhood.  About  an  hour 
after  the  injection  diarrhoea  supervenes,  the  alvine  dejections,  at  first  consistent,  become  com- 
pletely fluid.  This  diarrhoea  may  last  for  several  hours,  and  recur  again  with  intermittences 
several  times,  when  it  ceases.  The  prostration,  thirst,  and  want  of  appetite  persist.  At  the 
same  time  one  often  sees  the  cornea  become  clouded  and  gray.  This  opacity  disappears  later 
if  the  animals  recover.  In  the  latter  case  the  excretion  of  urine,  which  up  to  that  point  was 
.suppressed,  begins  again,  but  the  urine  contains  albumen.  The  animals  return  only  with  dif- 
ficulty to  their  normal  condition.  For  a  long  time  they  remain  very  much  predisposed  to  the 
choleraic  infection.  In  reserving  to  ourselves  the  right  to  speak  again  concerning  this  predis- 
position, which  in  itself  presents  a  close  analogy  to  human  cholera  with  its  microbes  in  the  fluid 
stools,  we  will  add  here  that  the  diarrhoeic  action  of  our  culture  is  suppressed  by  heating  to  70° 


*  Comptes  rendus  de  I'Acad.  des  Sci.  No.  13,  1890. 
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C.  On  the  other  hand  this  action  persists  in  the  sohitions  of  the  substances  precipitated  from 
our  culture  by  alcohol. 

We  do  not  emphasize  the  general  bearing  of  our  researches,  which  establish  the  distinction 
between  the  vaccine  matters  and  morbific  substances. 

Mr.  Bouchard,  who  presented  this  communication  to  tlie  French  Academy,  added  the  fol- 
lowing reflections  thereon: 

This  communication  of  Mr.  Gamaleia  reminds  me  of  certain  facts  which  I  demonstrated 
in  1884,  when  I  injected  into  rabbits  the  urine  of  patients  suffering  Avitli  cholera.  It  produced 
cyanosis,  musciilar  tremblings,  diarrhoea  with  intestinal  desquamation  and  albumen  uria 
which  Gamaleia  has  also  obtained  by  injections  of  cultures  of  the  comma  bacillus  of  Koch  or 
of  the  chemical  products  of  this  microbe.  But  I  ought  to  say  that  I  have  never  obtained  these 
phenomena  in  rabbits  by  injecting  cultures  of  the  comma  bacillus,  either  sterilized  or  non- 
sterilized,  and  yet  I  have  pushed  these  injections  as  far  as  40  cubic  centimeters  per  kilogram 
of  weight  of  the  animal,  and  even  higher. 

With  respect  to  the  toxic  role  which  may  belong  to  the  diastases,  it  follows  from  the  ex- 
periments of  Gamaleia,  as  it  has  alreadj^  resulted  from  the  researches  of  Arloing,  Christmas, 
Rossy,  Roux,  and  Yersin.  The  experiments  of  Gamaleia  have  from  this  point  of  view  a 
special  interest.  They  will  demonstrate  that  the  vaccinant  power  belongs  not  to  the  diastasic 
substances,  to  which  appertain  a  part,  at  least,  of  the  toxic  power.  This  fact  follows  from  the 
researches  which  have  been  undertaken  for  some  time  in  my  laboratory  by  Messrs.  Arnaud  and 
Charrin  upon  the  soluble  products  of  the  bacillus  pyocyaneus.  These  experimenters  have 
demonstrated  that  if  one  distills  the  cultures  of  this  bacillus,  the  fluid  of  distillation  is  not 
toxic,  but  it  is  vaccinant.  The  dry  residue  is  at  the  same  time  toxic  and  vaccinant.  That  the 
diastasic  matter  precipitated  from  the  culture  by  alcohol  and  washed  in  alcohol,  then  re-dis- 
solved in  water — matter  which  does  not  produce  sugar  from  starch  and  does  not  liquify  gela- 
tine, but  which  transforms  cane  sugar  into  glucose — has  a  morbific  power,  but  only  a  very 
doubtful  vaccinant  action.  Is  this  not  a  demonstration  of  the  opinion  Avhicli  I  have  already 
advanced  before  the  Academy,  not  only  of  the  plurality  of  bacterial  substances  capable  of 
exercising  a  physiological  action  upon  animals,  but  also  of  a  radical  difiierence  that  exists  be- 
tween the  toxic  and  vaccinant  matters? 


SECTION  4. 

CHEMICAL  PRODUCTS  OF  CULTURES  OF  COMMA  BACILLI  AND  THE  DIAGNOSIS  OF  CHOLERA. 

A  CHEMICAL  FERMENT  SECRETED  BY  KOCHS  COMMA  BACILLUS  OF  CHOLERA,  ETC. 

By  H.  Bitter.* 

The  author,  under  direction  of  H.  Buchner,  showed  that  peptone-beef-bouillon,  which 
had  served  for  the  development  of  pure  cultures  of  the  comma  bacillus  of  Kocli,  has  even 
after  death  of  the  specific  bacteria  (by  heating  a  half  hour  at  60°  C.)  the  property  of  pepton- 
izing. Portions  of  such  a  sterilized  solution  added  to  sterilized  10  per  cent,  gelatine  culture 
media,  so  alter  the  latter  after  34  hours  action  at  37°  C.  that  no  coagulation  takes  place  at 
0°  C. ,  in  ice  water.  The  gelatine  in  such  media  was,  therefore,  completely  converted  into 
gelatine-peptone. 

Thus  for  the  first  time  is  the  proof  furnished  that  a  bacterial  ferment,  analagous  to  the 
ferments  of  the  higher  organisms,  is  also  elaborated  by  these  minute  cells  and  is  made  known 
by  its  chemical  effects.  The  comma  bacillus  of  Koch  elaborates  not  only  a  jDeptonizing  but 
also  a  diastasing  ferment. 

According  to  the  experiments  of  this  author,  the  Finckler-Prior  comma  bacillus  also  pos- 
sesses the  same  ferment-producing  quality  as  does  the  Koch  bacillus.    The  known  difl;erences 

*Ueber  Fermentausscheidung  von  Vibrio  Koch  (Kochscher  Comma-Bacillus  der  Cholera  Asiatica)  und 
Vibrio  Proteus  (Finckler-Priorscher  Komma-Bacillus  der  Cholera  Nostras.)— Iimaug.  Diss.  Miinchen,  1886,  und 
Archive  fiir  Hygiene,  Band  5,  1886,  H.  2. 
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of  growth.  Ill  gelatine  media  of  these  two  organisms  are  due,  according  to  the  author,  to  the 
difference  of  activity  of  movement  of  the  respective  microbes,  the  Finckler  bacillus  being 
much  more  motile  than  that  of  Koch. 


LIQUEFACTION  OF  GELATINE  BY  BACTERIA. 
By  George  M.  Sternberg.* 

One  character  which  is  common  to  quite  a  number  of  micro-organisms,  and  which  Koch 
was  quick  to  seize  upon  as  of  value  in  defining  specific  characters,  relates  to  the  power  of 
liquefying  gelatine. 

So  far  as  the  writer  is  aware,  no  satisfactory  explanation  of  the  cause  of  the  liquefaction  has 
been  given,  although  it  is  evidently  connected  in  some  way  with  the  growth  of  the  liquefying 
organism. 

In  the  course  of  my  recent  experiments  upon  the  thermal  death-point  of  pathogenic  organ- 
isms I  have  ascertained  that  this  liquefaction  is  due  to  a  soluble  chemical  product  which  is 
formed  during  the  active  growth  of  the  liquefying  organism,  and  that  an  apparently  small 
amount  of  this  substance  will  liquefy  gelatine  quite  independently  of  the  living  organism. 
This  is  shown  by  destroying  the  organism  in  liquefying  gelatine  culture  by  heat,  and  then 
adding  a  small  amount  of  the  culture  to  flesh-peptone  gelatine  which  has  been  rendered  fluid 
by  gentle  heat ;  upon  placing  the  gelatine  aside  in  a  cool  place,  it  will  be  found  that  it  has 
lost  its  capacity  for  becoming  solid. 

Into  capillary  tubes,  having  an  expanded  end  to  serve  as  an  air  chamber,  I  introduced 
abotit  one-tenth  cubic  centimeter  of  an  old  culture  of  each  of  the  following  organisms  : 
Bacillus  prodigiosus,  B.  indicus,  B.  injocyaneus  (green  pus),  and  Finkler-Prior's  spirillum. 
The  extremities  of  the  glass  tubes  were  then  sealed  by  heat,  and  they  were  placed  in  a  water- 
bath  maintained  at  80°  C.  (  =  176"  F.)  for  ten  minutes.  My  previous  experiments  had  shown 
that  a  temperature  considerably  lower  than  this  insures  the  destruction  of  all  of  these  organ- 
isms. The  contents  of  each  of  these  capillary  tubes  was  then  forced  into  a  test-tube  contain- 
ing about  3  cubic  centimeters  of  flesh-peptone  gelatine,  liquefied  by  heat.  This  is  accom- 
plished by  breaking  off  the  extremity  of  the  capillary  tube  and  gently  heating  the  expanded  end 
containing  air.  A  control-tube  containing  the  same  quantity  of  the  same  gelatine  was  placed 
with  these  tubes  in  a  cool  place.  The  following  day  the  gelatine  in  the  control-tube  was  found 
to  be  perfectly  solid,  while  that  in  the  other  four  tubes  was  entirely  fluid. 

Having  thus  shown  that  liquefaction  of  the  gelatine  is  due  to  a  chemical  product  of  some 
kind,  produced  during  the  active  growth  of  certain  organisms,  and  that  a  comparatively  small 
amount  of  this  substance  causes  liquefaction  quite  independently  of  the  organism,  I  trust  that 
some  chemist  will  take  up  the  question  with  a  view  to  ascertaining  the  exact  nature  of  this 
substance. 


BIO-CHEMICAL  PROPERTIES  OF  MICROBES.] 

At  a  meeting  of  the  Russian  Chemical  Society  in  St.  Petersburg,  Prof.  A .  V.  Poehl 
(Vratch,  No.  8,  1886,  p.  157)  made  a  very  interesting  communication  on  his  experimental  study 
of  the  vital  process  of  various  microbes.  The  formation  of  ptomaines  in  nature,  he  says,  is 
mostly  caused  by  the  vital  action  of  micro-organisms.  While  studying  the  microbes  of  human 
faeces,  the  author  found  that  in  morbid  cases  there  appear  in  the  intestines  several  kinds  of 
microbes  possessing  the  property  of  decomposing  proteid  bodies.  To  use  Hoppe-Seyler's  words, 
the  decomposing  action  of  bacteria  on  proteids  resembles  that  of  caustic  alkalies  (while  fer- 
ments act  on  proteids  like  weak  acids).  Under  the  splitting  action  both  of  bacteria  and  caustic 
alkalies  there  simultaneously  appear  the  products  of  oxidation  and  those  of  reduction,  which 


*  Med.  News,  April,  1887, 
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fact  is  explained  by  decomposition  of  water  (H^O)  into  an  oxidizing  hj^droxyl  (HO)  and  a 
reducing  hydrogen  (H). 

Ptomaines  belong  to  the  pi"oducts  of  disoxidation.  Dr.  Poehl  succeeded  in  demonstrating 
the  reducing  action  of  cei'tain  micro-organisms  on  the  surrounding  mitrient  medium  during 
their  growth.  He  recommends  taking  a  neutral  nutrient  jelly,  to  which  is  added  .05  per 
icent.  of  perchloride  of  iron  and  .05  jjer  cent,  of  red  blood  salt  (ferric  potassium  cyanate). 
Micro-organisms  endowed  with  a  reducing  power  give  rise  to  a  blue  coloration  of  the  jelly  (in 
•consequence  of  formation  of  Berlin  blue),  which  commences  in  the  lowest  part  of  the  track 
left  by  an  inoculating-needle,  but  subsequently  spreads  around  in  the  jelly  (since  ptomaines, 
■on  their  being  absorbed  by  the  jelly,  also  deoxidize  the  latter). 

Dr.  Poehl  examined  in  that  way  cholera  bacilli  brought  by  Professor  Rajitchewsky  from 
'Spain,  typhoid  bacilli,  Finkler  and  Prior's  bacilli,  certain  microbes  of  pus  and  faeces,  as  well 
.as  microbes  of  water  from  the  Neva.  A  quite  distinct  reduction  was  obtained  from  the  cholera 
bacillus,  typhoid  bacillus,  some  of  the  microbes  of  pus,  fgeces,  and  the  Neva  water,  and  from 
"Bienstock's  bacterium,"  No.  4.  But  Finkler  and  Prior's  microbe  of  cholera  nostras  gave  no 
reduction,  since  it  does  not  produce  ptomaines  (though  it  freely  peptonizes  syntonine).  Hence 
the  author  proposes  to  use  that  bio-chemical  behavior  as  a  means  of  distinguishing  between 
Koch's  microbe  of  Asiatic  cholera  and  Finkler-Prior's  bacillus  of  cholera  nostras.  As  a  rule, 
micro-organisms  liquefying  (under  ordinary  conditions)  nutritive  jelly  do  not  possess  either  a 
reducing  power  or  a  power  of  forming  any  ptomaines.  When  present  in  the  intestines  the 
cholera  bacillus  also  produces  a  reducing  action  on  the  surrounding  medium  and  leads  to  the 
formation  of  ptomaines  (the  presence  of  which  in  cholera  cases  has  been  actually  jjroved  by 
Klebs,  Pouchet,  Nicati,  and  Rie.sch,  etc.).  The  author  feels  sure  that  cholera  could  be  use- 
fully treated  by  the  administration  of  oxidizing  remedies,  such  as  chlorinated  water,  peroxide 
of  hydrogen,  salts  of  permanganic  acid,  etc. ;  they  are  indicated  the  more  strongly,  since  most 
of  the  ptomaines  are  destroyed  by  the  action  of  oxidizing  agents.  [Referring  to  the  thera- 
peutic dictum  of  Professor  Poehl,  Professor  Manassein  expresses  his  doubt  that  chlorinated 
water  and  peroxide  of  hydrogen  taken  internally  could  reach  the  intestines  undecomposed. — 
Rep.] 

A  CHEMICAL  REACTION  FOR  THE  CHOLERA  BACTERIA. 
By  O.  BujwiD.* 

The  author  has  discovered  a  characteristic  chemical  reaction  in  cultures  of  the  comma 
bacillus  of  Koch.  To  a  ten-hour-old  culture  of  these  bacilli  in  peptone  bouillon  5  to  10  per 
■cent,  of  hydrochloric  acid,  sulphuric  acid,  or  nitric  acid  is  added.  Soon  is  produced  a  weak 
rose- violet  tint,  whose  intensity  in  the  course  of  the  next  half  hour  very  much  increases. 

This  reaction  (which  most  closely  recalls  the  peptone  reaction  with  copper  and  potassium) 
appears  in  ten  to  twelve-hour-old  bouillon  cultures  developed  at  37^  C,  and  also  in  fluid-gela- 
tine cultures,  but  only  after  twenty-four  hours  of  growth.  The  reaction  fails  if  the  culture 
is  impure.  Other  bacteria  give  as  far  as  the  quite  numerous  control  experiments  of  the  author 
go  no  such  reaction.  Cultures  of  the  Finkler-Prior  bacilli  show  after  similar  treatment  a 
brownish  color,  which  appears  somewhat  later  and  is  much  less  intense.  By  use  of  this  new 
means  it  may  be  possible  to  diagnose  the  cholera  bacilli  earlier  than  can  be  done  by  means  of 
the  plate  cultures  alone.  Possibly  this  reaction  might  be  employed  directly  with  the  dejecta 
of  suspected  cases  of  cholera. 

CONCERNING  THE  PRODUCTION  OF  CHOLERA-RED. 
By  L.  Brieger.  f 

Professor  Brieger,  in  discussing  the  so-called  cholera-red,  thus  expresses  himself : 
Pohl  regards  a  derivative  of  skatol,  which  was  isolated  by  me,  as  a  basis  of  the  red  color- 
reation  of  cholera  cultures  produced  by  the  addition  of  mineral  acids,  a  reaction  which  was  first 

*Zeit,  f.  Hygiene,  Band  2,  1887;  f rom  Baunigarten's  Jahresbericlit,  zweiter  Jahrgang. 

f  Ueber  die  Entstehung  des  Cholera-roths,  etc.,  Deut.  Med.  Wochenschrift,  No.  33,  Juui  3,  1887. 
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discovered  by  him  (BericMe  der  Deutsche  Cliemische  Gesellschaft,  Bd.  19,  p.  1162,  Jahrg.,. 
1886),  the  diagnostic  vahie  of  which  Bnjwid  recently  pointed  out  (Zeitschrift  f .  Hygiene,  von 
Koch  XL.  Fliigge,  Bd.  II,  p.  52,  1887).  After  I  had  obtained  the  cholera-red  substance  (see  this 
Wochenscrift),  I  was  able  to  establish  very  nearly  the  mode  of  production  of  this  clinically 
important  chemical  body. 

The  cholera-red,  which  is  to  be  obtained  pure  by  crystallization  from  benzole,  is,according 
to  my  experience,  soluble  in  ether,  amyl-alcohol,  and  chloroform,  and  its  special  characteristic 
is  the  change  which  it  undergoes  into  blue  coloring  matter  in  an  alkaline  solution  of  a  certain 
strength.  The  latter  color,  however,  may  be  easily  changed  again  into  Burgundian  red  by 
the  addition  of  any  mineral  acid.  The  blue  coloring  matter  readily  disapjjears  in  amyl-alcohol, 
but  retui'ns  again  when  allowed  to  stand. 

If  the  chemically  pure  cholera-red  is  distilled  in  a  small  tube  with  zinc-filings  (Zincstaub) 
a  white  crystalline  substance  is  deposited  upon  the  cold  portion  of  the  tube.  This  substance 
smells  quite  like  indol,  and,  when  dissolved  in  water,  gives  a  red  color,  which  is  characteristic 
of  indol.  Prom  this  it  follows,  therefore,  that  the  cholera-red  is  a  derivative  of  indol.  Cholera 
cultures  which  are  made  in  albuminates  always  contain  indol,  a  fact  of  which  one  can  be 
easily  convinced  by  distilling  them  with  acetic  acid;  the  distillate,  on  account  of  the  acetic  acid 
that  goes  over  with  it,  is  often  colored  a  beautiful  violet.  If  this  is  treated  with  fuming  nitric 
acid,  the  nitrosso-indol  color  then  appeals.  If  one  searches  for  the  indol  in  fiesh-peptone-gel- 
atine  cultures  of  the  cholera  bacilli,  by  distillation  Avith  acetic  acid,  the  residue,  when  treated 
with  concentrated  sulphuric  acid,  gives  a  faint  red.  This  red  color  is  due,  in  great  part,  to 
the  action  of  siilphuric  acid  upon  the  peptone. 


SIGNIFICANCE  OF  THE  SO-CALLED  CHOLERA-RED. 
By  Charles  H.  Ali-Cohen.* 

According  to  Charles  H.  Ali-Cohen,  the  so-called  cholera-red  reaction,  shown  by  cultures' 
of  the  comma  bacillus,  only  appears  if  the  acid  employed  in  the  test  (whether  sulphuric, 
muriatic,  or  anthric)  contains  some  nitrous  acid,  and  the  rapidity  of  its  appearance  is  dej)endent 
to  a  certain  extent  upon  the  amount  of  HNO^  present.  Ali-Cohen  also  claims  to  have  culti- 
vated a  bacillus  from  the  spleen  of  typhoid  fever  patients,  which  gives  exactly  the  same 
reaction  with  these  acids.  In  view  of  this  discovery  he  would  deny  the  assumption  that  the- 
so-called  cholera-red  is  distinctively  characteristic  of  Koch's  cholera  bacillus. 

As  a  result  of  a  long  series  of  experiments  the  author  arrives  at  the  following  conclusions  : 

(1)  The  so-called  cholera-red  appears  only  with  the  use  of  impure  mineral  acids  (contain- 
ing HNOJ. 

(2)  The  so-called  cholera-red  is  no  specific  product  of  Koch's  comma  bacillus. 

(3)  Koch's  bacilli  produce  the  indol  derivative  somewhat  more  quickly  than  do  the  mor- 
phologically related  forms;  there  is,  moreover,  a  form  (probably  several)  not  morphologically 
related  to  the  Koch  bacillus,  which  is  capable  of  producing  the  indol  derivative  quite  as  rapidly 
as  is  the  Koch's  bacillus. 

(4)  In  the  latter  the  color  reaction  has  no  diagnostic  significance;  probably  the  reaction 
may  prove  to  be  useful  by  means  of  a  modified  method. 

(5)  The  reaction  applied  to  diarrhoeaic  discharges  has  no  value  in  respect  of  the  chemical 
nature  of  the  coloring  principle. 

(6)  The  advice  of  Bujwid  to  combine  the  reaction  with  plate-culture  invesitigations  with- 
out awaiting  the  characteristic  growth  is  to  be  reprobated. 

(7)  The  already  worked-out  methods  of  differential  diagnosis  by  bacteriology  only  should 
be  followed. 


*Fortschr.  der  Med.,  September,  1887,  No.  17. 
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CONCERNING  ''CHOLERA-RED"  AND  THE  CAUSE  OF  THE  CHOLERA  REACTION. 

By  E.  Salkowski.* 

The  author  shows  (in  opposition  to  Ali-Cohen)  that  for  the  development  of  the  cholera-red 
reaction  absolutely  pure  suliiliuric  or  hydrochloric  acid  is  necessary  ;  the  use  of  nitric  acid 
and  sulphurous  acid  containing  nitrous  acid  is  absolutely  to  be  avoided,  because  solutions  of 
indol  yield  with  these  acids  a  jaurple  or  violet  color  ;  they  are  worthless  for  the  demonstration 
of  the  presence  of  the  cholera  bacteria. 

Nevertheless,  the  author  finds  that  the  cholera  reaction  is  nothing  less  than  a  quite  com- 
mon indol  reaction,  and  consequently  the  explanation  of  the  fact  that  the  indol  reaction  occurs 
in  cholera  cultures  even  with  (pure)  sulphuric  acid,  lies  simply  in  the  fact  that  the  comma 
bacilli  constantly  produce  nitrous  acid,  which  is  found  in  the  fluid  in  the  form  of  nitrites. 
There  is,  therefore,  no  specific  cholera-red,  as  Brieger  has  believed  ;  this  substance  is  rather  a 
simple  indol-re'd,  and  is  demonstrable  in  any  decomposing  peptone  solution.  The  comma 
bacilli  are  characteristic  only  for  the  simultaneous  production  of  indol  and  nitrous  acid. 

In  every  cholera  culture  the  author  was  able  to  demonstrate  not  only  the  presence  of  pre- 
viously formed  indol  (in  the  distillate),  but  also  nitrites  were  found  (in  the  residiie  after  distil- 
lation) ;  a  fluid  containing  these  two  bodies  must  consequently  yield  the  indol  reaction  Ijy  the 
addition  of  perfectly  pure  sulphuric  acid.  One  can,  therefore,  obtain  the  cholera  reaction  also 
with  the  residue  of  the  distillation  of  cholera  cultures,  if  to  this  residue  one  adds  either  an 
equal  volume  of  the  distillate,  which,  in  fact,  contains  the  indol,  or  of  a  distillate  from  a  simi- 
larly decomposed  peptone  culture,  or,  finally,  of  an  indol  solution  of  .06  to  .1  per  1,0U0.  The 
decomposed  peptone  culture  likewise  yields  indol  by  distillation,  but  the  residue  contains  no. 
nitrous  acid;  hence  it  gives  no  (cholera)  reaction  with  sulphuric  acid. 

The  question  is  now  raised,  whether  the  cholera  reaction  loses  its  diagnostic  value  since  it, 
is  based  upon  the  indol  reaction.  Its  vakie  will  without  doubt  diminish,  since  it  no  longer 
has  to  do  with  a  specific  product  of  the  cholera  spirilli,  but  with  a  combination  of  two  products . 
of  decomiDosition.  We  should  in  every  case  aim  to  use  a  pure  cholera  culture  for  the  inocula- 
tion of  the  peptone  solution,  otherwise  the  negative  absence  of  the  reaction  in  no  way  proves, 
the  absence  of  cholera  bacteria,  and  even  a  positive  resiilt  is  not  fully  conclusive,  for  indoL 
and  nitrous  acid  each  can  be  found  in  the  cultures  of  different  bacteria. 


CHOLERA-RED. 
By  Joseph  JoDASSOHN.f 

The  inaugural  dissertation  of  Jodassohn  is  undoubtedly  the  most  searching  which  has  up 
to  the  present  time  been  written  concerning  the  cholera  reaction  in  its  bacteriological  and 
practical  aspects;  it  treats  of  many  pertinent  questions,  and  he  has  also  collated  the  known 
experiments  of  different  authors  upon  this  subject.  (Consult :  Poehl,  Berichte.  d.  deutsch.. 
chem.  Gesellsch.  19,  11G2,  1886;  Bujwid,  Zeitschr.  f.  Hygiene,  1887,  I,  52;  Brieger,  Deut.  med. 
Wochenschr.,  15  u.  22,  ]887;  Dunham,  Zeitschr.  f.  Hyg.,  1887,  II,  337;  Zaslein,  Deut.  Med. 
Zeitg.,  72,  1887.)  According  to  the  former  authors  the  reaction  appears  with  HCL,  SO,,  NO,; 
Bujwid  especially  recommends  HCL,  Dmiham  SO,;  Brieger  has  worked  princij^ally  with  SO3. 
as  also  has  Zaslein. 

According  to  Jodassohn's  investigations  hydrobromic  acid,  phosphoric  acid,  and  tartaric 
acid,  as  well  as  lactic  and  oxalic  acid,  give  the  reactiqn.  HCL  for  the  following  reasons  holds 
the  front  rank: 

(1)  It  does  not  change  the  color  of  the  commonly  used  culture  media,  whilst  NO,  gives, 
the  yellow  coloration,  which  is  known  under  the  name  of  xantho-protein  reaction.  SOj 
frequently  colors  the  culture  media  strongly  brown,  and  can  thereby  conceal  the  develop- 
ment of  the  cholera-red. 

*From  Virchow's  Archiv.,  1887,  Bd.  110,  Deut.  Med.  Zeit.,  11,  1887. 
tDeut.  Med.-Zeit.,  11.  30,  1887. 
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(2)  The  HCL  has,  as  will  be  pointed  out  later,  the  greatest,  perhaps  the  only  really  nsefiiL 
value  as  a  means  of  differential  diagnosis;  on  the  contrary,  NO^  gives  the  earliest  complete 
reaction;  SO3  the  quickest  and  most  energetic. 

The  author  has  studied  the  conditions  under  which  the  cholera  reaction  makes  its  appear- 
ance and  has  begun  with  the  cultiire  media. 

(a)  Culture  'Hz^erZiim.— Sterilized  reservoir  water  gives  a  not  inconsiderable  growth  of  the 
comma  bacillus,  nevertheless  such  cultures  give  no  cholera  reaction;  in  a  solution  similar  to 
Pasteur's  the  bacilli  develop  with  a  little  more  abundance  than  in  water  and  give  also  no  cholera 
red;  a  considerable  growth  in  pxire  water  and  gelatine  was  to  be  observed,  but  no  reaction  fol- 
lowed; the  same  was  the  case  with  sugar  and  starch  solutions  and  with  meal  j^ap.  A  slight 
reaction  appeared,  but  only  after  some  days,  in  simple  veal  broth,  yet  a  chemically  small 
quantity  of  albumen  could  be  demonstrated  in  it. 

Chicken  albumen  (the  part  which  remains  in  solution  after  boiling  with  water),  the  fluid 
<of  hydrocele,  and  blood  serum,  furnished  only  after  some  days,  a  good  reaction;  in  sterilized 
milk  the  bacilli  grew  well,  but  gave  no  reaction. 

The  culture  media  generally  used  in  the  laboratories  gave  very  good,  rapid,  and  early 
a,ppeai4ng  reaction;  in  flesh-peptone-agar,  after  6  to  8  hours,  at  the  temperature  of  the  mcuba- 
tor,  not  only  was  the  culture  portion  colored,  but  the  whole  of  the  agar  contained  in  the  tube 
became  red;  the  flesh  jDeptone  fukus  in  flesh  peptone  gelatine  media  behaved  in  a  similar  man- 
ner. If,  as  Dunham  says,  a  brown  instead  of  a  red  color  appears  in  these  cultures,  according 
to  Jodassohn,  this  depends  upon  the  carbonization  of  the  culture  materials  by  means  of  SO3, 
HCL  or  dilute  SO3  should  therefore  be  employed.  Good  results  are  also  to  be  obtained  by  iise 
-of  the  solutions  of  Dunham  (natrium  carbonate,  salt  one-half  percent.,  peptone  1  per  cent.). 
From  the  foregoing  it  ajDpears  that  in  culture  free  of  albumen  the  cholera-red  does  not  form ; 
in  media  which  contain  non-peptonized  albumen  (except  milk)  the  reaction  appears  late  and 
weak;  the  author  rightly  believes  in  the  possibility  that  the  albumen  becomes  peptonized 
before  it  is  broken  up  by  the  comma  bacillus.  (This  was  proven  experimentally  by  H.  Bitter. 
•Ueber  die  Permentausscheiclung  des  Koch'schen  Vibrio  der  Cholera-asiatica.  Archiv  f.  Hy- 
giene V,  2,  '86.) 

(6.)  Action  of  oxygen.— AlilxoMgh  the  cholera  spirillum  needs  for  its  development  only  a 
little  oxygen,  the  cholera-red  does  not  form  at  all  in  the  absence  of  oxygen,  in  order  to  obtain  an 
abundant  production  of  the  same,  the  added  oxidizing  material  must  therefore  be  relatively 
considerable.  Cultures  which  are  covered  from  the  air  by  means  of  a  layer  of  oil  give  even 
after  weeks  of  growth  no  cholera-red  reaction,  although  the  cultures  have  grown  abundantly; 
after  withdrawing  the  layer  of  oil  a  distinct  reaction  appears  in  the  course  of  some  time. 

(c)  Purity  of  the  culture. — Bujwid  says  in  his  communication:  If  the  cultiire  is  not  pure, 
that  is,  if  it  contains  many  other  bacilli,  the  reaction  does  not  succeed.  Dunham  inoculated 
culture  media  with  a  mixture  of  human  fseces  and  cholera  bacilli;  after  5  hours  the  reaction 
with  SO3  made  its  appearance,  but  after  24  hours  it  no  longer  occurred. 

The  author  had  similar  experience  with  the  intestinal  contents  of  a  guinea-pig  which  had 
been  inoculated  with  Koch's  comma  bacilli.  Furthermore,  culture  media  were  simultaneously 
inoculated  with  cholera  bacilli  and  with  others  which  gave  no  reaction,  and  at  about  the  same 
;stage  of  development  both  showed  during  the  first  days  only  a  very  slight  or  no  HCL  reac- 
tion, a  weak  SO3  reaction,  and  always  a  strong  NO^  reaction.  Very  interesting  experiments 
were  the  following:  Cultures  were  sterilized;  they  gave  a  very  good  reaction  with  all  these 
acids;  then  they  were  inociilated  with  other  bacilli  which  of  themselves  give  no  reaction;  after 
3  days  only  the  NO^  is  effective,  the  other  acids  produce  no  reaction;  this  behavior  shows 
that  the  nitric-acid  reaction  is  based  upon  other  conditions  than  those  for  the  other  two  acids, 
and  it  is  not  impossible  that  different  substances  may  be  colored  red  by  the  different  acids. 

SIMILAR  REACTION  OF  OTHER  BACILLI. 

The  author  tested  a  large  number  of  bacilli  for  the  cholei'a-red  reaction  without  resiilt  (in 
the  original  communication  (Breslauer  aertzl.  Zeitschr.)  the  species  are  named).    Five  sj)ecies 
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bacilli  beliaved  very  similarly  with  respect  to  the  acid  reaction;  these  were  the  Finkler-Prior, 
the  Deneke,  the  Miller  spirillum,  the  Passet  bacillus  (pyogenes  foetidus),  and  the  Emmerich 
(Naples)  bacillus.  These  in  peptone  solution  kept  in  the  incubator  often  grow  with  the 
NO,  a  violet  reaction  already  after  18-30  hours;  HCL  grew  only  after  some  days  a  slight 
red  color,  or  none  at  all;  SO3  often  failed  entirely,  or  was  markedly  behind  the  nitric  acid  in 
its  action.  Old  cultures  of  these  bacilli  behaved  like  impure  cholera  cultures.  The  "chromo- 
gen"  of  these  bacilli,  as  well  as  the  red  coloring  material  produced  by  nitric  acid,  disappear 
(losen  sich)  in  the  Brieger  media;  first  they  color  them  in  these  solutions,  but  only  with  NO,, 
with  the  other  acids  scarcely  or  not  at  all;  decoloration  takes  place  with  alkalies,  and  the  red 
appears  again  with  acids. 

Jodassohn  discusses  also  the  analogy  between  "pyocyanin"  and  cholera-red,  and  some 
other  colors  which  are  produced  by  the  action  of  the  micro-organisms. 

The  conclusions  of  the  author  are  the  following: 

(1)  Pure  cultures  of  cholera  bacilli  in  culture  media  containing  peptone  give  with  HCL  a 
red  color  after  a  short  time,  which  u-p  to  the  present  is  found  in  no  other  species  of  bacilli. 

(2)  The  same  coloration  appears  after  addition  of  NO^  and  SO3;  but  this  reaction  is  less 
characteristic,  because  esj^ecially  the  nitric  acid  reaction  appears  after  a  somewhat  longer  time 
of  development,  and  moreover  cultures  of  the  spirillum  of  Finkler-Prior,  Deneke,  Miller,  and 
of  the  Naples  bacillus,  and  bacillus  pyogenes  foetidus  yield  a  similar  reaction. 

(3)  The  cause  of  the  cholera-red  reaction  is  a  substance,  according  to  Brieger's  investiga- 
tions an  indol-derivative,  which  is  formed  in  peptone  or  albumen  cultures,  and  only  in  the 
presence  of  a  considerable  amount  of  oxygen. 

(4)  Impure  cultures  of  comma  spirilli  mostly  give  only  the  nitric  acid  reaction. 

REMARKS  OF  ZASLEIN  UPON  THE  INVESTIGATIONS  OF  JODASSOHN. 

From  the  foregoing,  Zaslein  understood  that  Jodassohn  is  of  the  opinion  that  the  nitric 
acid  reaction  is  due  to  other  conditions  than  is  the  reaction  of  HCL  or  SO3;  the  following- 
examples  from  a  series  of  experiments  upon  this  point  may  probably  contribute  to  an  exjDlanation 
of  these  conditions: 

I.  A  6-day  old  culture  in  peptone  gelatine,  of  the  Koch  comma  spirillum,  gives  with  HCL 
no  reaction;  6  drops  of  NO,  (6  weeks  before,  chemically  pure,  even  now  free  of  water,  but  is 
observed  to  fume),  gives  a  brownish  red  reaction:  one  having  a  trace  of  NO,  and  NO3  (has 
become  yellow  and  distinctly  fumes),  gives  a  red  reaction;  when  these  solutions  are  neutral- 
ized, a  color  material  goes  over  with  ether,  etc. ,  in  the  process  of  distillation. 

II.  Impure  cholera  cultures  give  with  6  drops  of  SO3  a  yellow  reaction;  HCL  no  reac- 
tion; G  drops  of  NO3  a  brownish-red  reaction;  a  trace  of  NO,  and  NO3.  a  beautiful  red  reaction. 
This  culture,  distilled  with  acetic  acid,  gives  a  colorless  distillate  which  colors  with  HCL  not 
at  all;  with  SO3,  a  scarcely  visible  reddish  yellow;  6  drops  of  NO,,  a  slight  red-yellow;  a  trace 
of  NO,  and  NO3,  an  intense  and  very  beautiful  red-violet. 

III.  Pure  cholera  cultures  (24  hours  old)  become  with  HCL  violet-red;  6  drops  NO,  and 
NO3,  orange,  then  decolors;  a  ti-ace  of  NO,  and  NO,,  violet-red;  6  drops  of  NO,,  violet-red. 

It  seems  to  be  shown  by  these  ex^jeriments  that  cultures  (Deneke's  spirilhxm  and  impure 
cholera  cultures)  which  give  a  reddish  brown  reaction  with  NO,  and  none  at  all  witli  HCL, 
as  well  as  the  pure  cholera  cultures  which  give  the  violet  reaction  with  HCL,  all  give  a  distinct 
red  or  red- violet  color  with  a  trace  of  NO,  and  NO3;  now,  since  the  reaction  with  a  trace  of 
NO3  appears  constantly  in  greatly  diluted  cultures,  I  may  raise  the  question,  whether  the 
so-called  nitric  acid  reaction,  at  least  in  all  except  the  cholera  cultures,  has  to  do  in  reality 
with  the  presence  of  a  trace  of  NO3  and  not  with  NO,;  in  favor  of  this  assumption  is  the  cir- 
cumstance that  the  reaction  is  always  more  distinct  and  intense  with  the  trace  of  NO3 
(except  in  pure  cholera  cultures)  than  with  6  drops  of  NO,.  NO,  should  therefore  be  entirely 
eschewed,  as  also  SO3,  which  not  infrequently  contains  NO3  as  an  impurity. 
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SKCXIONS. 

OADA VERIO  POISONS,  PTOMAINE  LEUOOMAINES. 

ALKALOIDS  OF  CADAVERS. 

In  the  last  decade  a  class  of  bodies  has  attracted  the  attention  of  physicians  and  chemists 
which  under  the  name  of  cadaver  alkaloids  or  "ptomaines"  (from  nTooixe,  corpse)  were  indeed 
for  a  long  time  recognized,  but  of  whose  composition  as  good  as  nothing  was  known,  and  of 
their  properties  we  were  acquainted  only  with  the  poisonous  effects.  These  bodies  are  pro- 
duced by  the  putrefaction  of  albumen,  meat,  gelatine,  etc. ,  following  the  decomposing  action 
of  micro-organisms,  and  are  often  met  with  in  medico-legal  investigations  of  portions  of 
cadavers  which  have  already  undergone  putrefaction.  The  alkaloids  of  putrefaction  resemble 
those  of  vegetable  origin  in  their  most  common  i-eactions,  and  it  is  therefore  important  to 
obtain  a  very  exact  knowledge  of  their  properties  and  reactions  in  order  to  distinguish  them 
with  certainty  during  life  from  poisons  criminally  administered  for  the  purpose  of  medico- 
legal chemical  investigations. 

The  fact  that  cadavers  possess  poisonoirs  properties  was  observed  by  Gaspart  and  Stick  in 
1822;  this  was,  however,  forgotten  until  1856,  when  it  was  again  brought  to  light  by  Panum. 

Following  the  communication  of  Panum  further  investigation  of  the  matter  was  excited 
through  the  offering  of  prizes  by  several  German  universities.  In  the  course  of  time  there 
appeared  various  works  upon  this  subject,  which,  however,  solely  demonstrated  that  alkaloid 
substances  of  poisonous  action  originate  in  the  putrefaction  processes;  by  no  one  was  an  experi- 
ment performed  through  which  the  substance  itself  was  isolated  and  its  properties  studied. 
Later  investigators  busied  themselves  with  obtaining  preparations  in  the  form  of  extracts, 
;proving  the  physiological  action  of  these  substances  upon  the  animal  body,  as  also  establish- 
ing their  behavior  towards  the  commonly  used  alkaloid  reagents.  From  the  statements  of 
■  different  investigators  concerning  the  physiological  action  of  these  substances  upon  the  animal 
organism  one  perceives  a  marked  correspondence  of  action  with  those  of  the  known  vegetable 
.  alkaloids.  The  ptomaine  which  Panum  obtained  was  from  its  action  comparable  with  snake 
poison  and  curare,  and  it  excited  active  inflammation  of  the  mucous  membrane  of  the  small 
intestine.  Bergmann  and  Schmeideberg  obtained  from  putrefying  meat  a  small  quantity  of 
a  crystalline  substance,  which  they  named  sepsine,  and  which  was  decidedly  poisonous  for  dogs 
and  frogs. 

Zeuier  and  Sonnenschein  obtained  from  putrefying  meat  infusions  a  substance  which 
behaved  like  atropine  in  that  it  widened  the  pupil,  paralyzed  the  musculature  of  the  intestines, 
.and  occasioned  increase  of  the  heart  activity.  Rorsch  Fassbender  isolated  a  body  which  in  its 
characteristics  resembled  digitalin.  Schwanert  found  in  medico-legal  chemical  investigations 
of  portions  of  cadavers  large  quantities  of  an  oil  which  presented  the  odor  of  pyropylamine. 
Various  other  investigators  discovered  a  volatile  alkaloid  of  an  odor  and  reaction  similar  to 
conium. 

The  distinguished  deceased  Italian,  Selmi,  took  the  most  prominent  part  in  investigating 
the  alkaloids  of  putrefaction,  and  from  him  the  term  "  cadaver  alkaloid  "  originated.  He  was  the 
first  who  sought  to  classify  these  substances  and  to  distinguish  them  as  regards  the  procedures 
.customarily  used  in  medico-legal  investigations  for  the  separation  of  similar  bases — ptomaines: 
i(l)  Which  through  solution  in  ether  were  extracted  from  acid  solutions,  or  (2)  from  alkaline 
isolutions;  (3)  those  which  were  extracted  from  alkaline  solutions  by  chloroform;  (4)  those 
taken  up  by  almyl  alcohol,  and  (5)  those  which  were  extracted  by  none  of  the  known  solvents 
He  obtained  substances  which  as  respects  their  reactions  and  effects  might  be  confounded 
with  morphia,  conium,  atropine,  and  delphinine.  Bi'ugnatelli,  Zanoni,  and  Cortez  discovered 
in  decomposed  maise  (Indian  corn)  an  antidote  to  narcotic  poisons  and  another  base  similar  to 
.strychnine. 
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Various  other  authors  have  extracted  siriipy  substances  from  putrid  material  which  ex- 
Tiiliited  toxic  qualities,  and  which  therefore  were  proclaimed  as  ptomaines;  hut  such  deduc- 
tions can  as  well  be  applied  to  peptone,  salammoniac,  etc.,  which  injected  subcutaneously 
also  act  as  poisons.    These  observations  therefore  possess  only  a  certain  relative  value. 

The  first  one  who  described  a  basic  product  of  putrefaction  as  a  chemical  entity  was 
Nencki.  He  obtained  in  the  putrefaction  of  gelatine  a  base  svhich  he  recognized  as  collidine 
^(CsHi.N).  Similar  ptomaines  were  also  isolated  in  apure  crystalline  condition  by  Gautier  and 
Etard.  They  obtained  besides  collidin  hydro-collidine  {Cj,H,3N)  and  parvolin  (CjHjjN).  These 
bodies  belong  to  a  series  of  bases  which  are  grouped  under  the  name  of  pyridin  bases.  (See 
Natur  forschr.,  19,  33.) 

Gareschi  and  Mosso  obtained  from  the  putrefaction  of  fibrine  a  base  of  the  composition 
'C,„H,jN,  which  very  probably  belongs  to  the  class  of  pyridin  bases. 

G.  Pouchet  isolated  several  acids  containing  (sauerstoffhalltige)  bases  which  according  to 
Gautier "s  views  respecting  their  composition  appeared  to  be  nearly  related  to  the  oxybetaines. 

Especially  to  L.  Brieger  is  recently  due  the  service  of  having  thrown  light  upon  the 
ptomaine  question  through  careful  isolation  in  their  purity,  and  analysis  of  the  different  jjutre- 
faction  products  and  of  having  incited  further  investigations  through  the  working  out  of 
special  methods  of  preparation  and  purification  of  these  alkaloids.  He  demonstrated  that  in 
the  first  stages  of  putrefaction  certain  ptomaines  appeared,  Avhich  in  the  fiirther  course  of  the 
process  gave  place  to  others.  The  fact  that  in  the  slowly  progressive  putrefaction  of  human 
-organs  the  presence  of  a  strongly  poisonous  ptomaine  during  the  first  day  can  not  be  accepted 
as  true.  The  ptomaines  isolated  by  Brieger  are  the  following:  Cholin  (C,H,j,NOJ;  Neuridin 
(C.Hj.NJ;  cadaverin  (C,H,,NJ;  putrescin  (C.H.^NJ;  saprin  (C^Hj^NJ;  trimethy  lamin  (C  H, 
N3) ;  mydalein,  of  yet  unknown  constitution. 

Cholin  and  trimethylamin  in  large  doses  show  a  toxic  effect  (the  first  similar  to  mus- 
carin);  mydalein  is  a  markedly  poisonous  substance  of  quite  specific  effect;  neuridin,  cadav- 
erin,  putrescin,  sajirin  are  indifferent  in  their  physiological  action.  In  the  first  days  of 
putrefaction  the  cholin  makes  its  appearance;  afterwards  neuridin  and  trimethylamin,  whilst 
the  cholin  gradually  disappears;  later  cadaverin  and  jDutrescin  are  found  and  further  on 
saprin.  Mydalein  and  another  likewise  toxic  base,  but  not  sufficiently  stiidied,  appear  not 
•earlier  than  the  seventh,  but  generally  after  the  fourteenth,  day  from  the  commencement  of 
•decomposition.  Cadaverin  and  saprin  possess  a  similar  chemical  composition,  but  differ  f rcjm 
■each  other  in  their  properties.  Brieger  believes  that  all  these  bases  stand  in  close  relation  with 
the  diamin  of  the  fat  series. 

Besides  the  above-mentioned  putrefaction  alkaloids  still  various  other  basic  prod  acts  occur, 
although  in  so  small  quantity  that  Brieger  did  not  obtain  sufficient  for  an  exact  investiga- 
tion of  their  composition. 

Brieger  found  that  by  a  little  access  of  acid,  as  also  by  frequent  stirring  of  the  mass  of 
decomposing  material,  large  quantities  of  the  j^tomaines  would  be  obtained,  which  is  against 
Ihe  view  of  Pasteur  that  the  ferment-producing  quality  of  micro-oi*ganisms  that  multiply  by 
budding  or  fission  become  greatly  curtailed  by  the  presence  of  free  acid.  Moreover,  this  view 
of  Pasteur  is  opj)Osed  also  on  other  sides.  This  observation  concords  with  the  previous  investi- 
gation of  Brieger,  wherein  a  more  rapid  and  abundant  production  of  indol  and  phenol  was 
observed  when  there  was  a  free  access  of  air  than  when  the  latter  was  excluded.  Besides  it 
appears  as  if  with  little  access  of  air  only  slightly  toxic  or  non-toxic  alkaloids  are  produced, 
whilst  on  the  contrary  with  freer  supplies  of  air  poisonous  ptomaines  are  formed. 

In  order  to  solve  the  medico-legal-chemical  question  of  the  possibility  of  the  confusion  of 
the  ptomaines  with  poisonous  alkaloids  of  vegetable  origin,  the  Italian  Government  appointed 
a  commission  charged  with  the  testing  of  this  matter  and  published  the  results  of  their  inves- 
tigations in  1885.  Marion  Zuco,  who  had  charge  of  the  experimental  part  of  this  work,  states 
that  by  following  the  usual  medico-legal  methods  he  could  obtain  from  buried  corpses  only  two 
ptomaines,  one  of  which  he  identified  as  cholin  proceeding  from  the  decomposition  of  leucythin, 
whilst  the  other  possesses  the  marked  characteristics  of  an  ammonium  hydroxid  base  with 


648 


CHOLERA  IN  EUROPE  AND  INDIA. 


several  alchohol  radicals.  Hence  a  confusion  with,  the  cTistomary  vegetable  alcohols  a&  far  as- 
the  chemical  processes  followed  in  this  investigation  is  concerned  is  not  to  be  feared.  By 
many,  including  Gautier,  reagents  have  been  recommended  which  give  a  characteristic  color 
reaction  with  the  ptomaines  and  not  with  the  vegetable  alkaloids,  but  Brieger  has  proven  that 
these  reactions  as  a  rule  indicate  impurities  and  that  therefore  the  reagents  do  not  possess  the 
value  ascribed  to  them. 

Not  only  from  the  stand-point  of  medico-legal  experimentation  does  experimentation  con- 
cerning ptomaines  attain  a  great  importance,  but  it  may  be  capable  of  throwing  much  light 
upon  the  subject  of  infectious  diseases  which  is  still  so  dark.  Thus  indeed  the  abnormal 
occurrences  in  the  treatment  of  wounds  as  also  the  characteristic  symptoms  of  poisoning  which 
develop  after  ingestion  of  spoiled  food  (sausage-poisoning,  cheese-poisoning),  without  doubt 
are  to  be  set  down  to  the  action  of  a  special  ptomaine  which  arises  from  the  connective  tissue 
substances  through  the  decomposing  action  of  micro-organisms. 

Hence  it  is  to  be  expected  that  the  micro-organisms  which  cause  reaction  and  the  appearance- 
of  a  special  disease  may  produce  a  special  j)toniaine.  Following  this  thought  Brieger  has. 
isolated  and  cultivated  and  examined  the  by-products  of  various  bacteria.  In  cultures  of  the 
typhoid  bacillus  he  obtained  as  products  alcohol,  lactic  acid  of  ferment,  and  a  poisonous 
ptomaine,  and  he  also  secured  a  non-poisonous  ptomaine  from  a  culture  of  a  staphylococcus 
which  he  regarded  as  a  product  of  these  micro-organisms. 

These  investigations  which  indeed  have  scarcely  only  yet  begun,  warrant  us  in  looking 
forward  to  the  discovery  of  far  more  interesting  facts.  For  it  is  already  known  that  certain 
micro-organisms  have  their  activity  arrested  through  accumulation  of  their  products,  and  such 
investigations  may  eventually  place  us  in  possession  of  a  knowledge  of  the  means  of  controlling 
these  destroyers  of  human  health.  Of  what  medical  science  has  to  expect  from  these  investi- 
gations the  experiments  by  Pasteur,  Toussaint,  Chauveau,  etc.,  which  have  already  given 
brilliant  results,  eloquently  speak.  (Ueber  Ptomaine  von  Prof.  Dr.  L.  Brieger.  Weitere 
Untersuchungen  liber  Ptomaine  von  demselben,  Berlin,  1885.)  (Sur  les  Alkaloides  d^riv^s  de 
la  destruction  bacterienne  ou  physiologique  des  tissues  animaux.  Ptomaines  et  Leucomaines 
j)ar  E.  J.  Armand  Gautier  Par.,  1886.) 


PTOMAINES* 

Brieger  has  obtained  from  the  cadaver  the  following  ptomaines:  Cadaverin  putrescin,  a 
base  similar  to  curara  in  its  action,  and  called  midatoxin  and  mydin.  From  the  flesh  of  the 
horse  he  foimd  cadaverin  putrescin,  a  feebly  acid,  toxic  substance  of  the  composition  midatoxin 
and  methyal  guanidin.  In  putrid  fish  he  found  cadaverin  putrescin  methylamin,  dumethy- 
lamin,  trimetliylamin,  diethylamin,  and  neuridin,  which  produces  curara-like  symptoms;  also 
a  non-poisonous  base,  betain.  From  cultures  of  the  Eberth's  typhoid  bacillus  Brieger  sepa- 
rated typhotoxiu.  This  ptomaine  produces  in  the  lower  animals  lethargy  or  stupor,  with 
diarrhea.  With  cultures  of  the  tetanus  germ  (of  Fliigge,  Niedlaier,  and  Rosenbach)  was; 
formed  a  base  (CijHj^N.O  J  which  produces  the  same  symptoms  as  inoculations  with  the  germ  do. 

Professor  Marino-Zuecco  embodies  his  researches  on  ptomaines  on  the-  report  of  the  Royal 
Italian  commission  for  the  ascertaining  of  specific  tests  in  cases  of  poisoning.  He  obtained 
from  fresh  eggs,  blood,  brain,  liver,  etc.,  by  the  method  of  Stas,  as  well  as  that  of  Dragendorff, 
relative  quantities  of  a  base  which  gave  alkaloidal  reactions;  but  that  in  all  cases  was  found  to 
be  neurin.  He  proved  that  this  base  did  not  pre-exist  in  the  organs,  but  was  formed  by  the 
action  of  acids  upon  the  lecithin  contained  in  them  and  not  from  the  albumenoids  present. 
Neurin  can  mask  the  reaction  of  vegetable  alkalies,  such  as  strychnine,  and  hence  it  is  neces- 
sary to  separate  it  before  making  the  usual  test.  This  is  done  by  taking  up  the  extract  obtained 
by  either  method  in  acidulated  water,  reprecipitating  with  ammonia,  and  extracting  again  with 
ether  of  chloroform.   Neurin  is  insoluble  in  the  solvents,  and  by  repeating  the  operation  several 
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times  may  thtis  be  completely  removed  from  any  vegetable  alkalies  wliicli  may  be  present 
Larger  quantities  of  neurin  are  obtained  by  Dragendorff 's  methods  than  by  that  of  Stas,  but 
this  is  not  had  by  a  difference  in  the  action  of  the  acids  employed,  but  is  dependent  upon  the 
amount  of  extractive  matter  in  which  the  neurin  is  soluble.  This  amount  is  much  greater  with 
the  former  method  than  with  the  latter. 

From  the  liver  and  spleen  he  obtained  in  addition  to  neurin  another  base,  the  liydrocolor 
solution  of  which  exhibited  a  beautiful  violet  fluorescence,  similar  to  that  of  the  salts  of  quiiune. 
Unlike  neurin,  it  is  soluble  in  the  re-agents  employed,  and  the  fluorescence  increases  on  the 
addition  of  sulphuric  acid;  with  general  re-agents  it  behaved  the  same  as  quinine,  hnt  did  not 
give  the  characteristic  green  coloration  produced  by  the  quinine  on  addition  of  chlorine  water 
and  ammonia,  and  instead  gave  a  white  precipitate.  This  substance  is  the  same  as  "  animal 
chonoidin,"  discovered  by  Benze,  Jones,  and  Dupre. 

Experiments  made  on  various  organs  of  decomposing  cadavers  yielded  a  base  which  was 
apparently  the  same  from  all,  and  from  its  behavior  to  solvents  appeai'ed  to  be  neurin.  Minute 
traces  of  other  alkaloids  were  obtained.  Under  the  conditions  that  a  toxicologist  works,  these 
cadaveric  alkaloids  are  not  found  in  appreciable  quantity,  and  can  be  separated  from  vegetable 
alkaloids  by  the  method  given  above. 


ANIMAL  ALKALOIDS  OR  LEUCOMAINES.* 

M.  Gautier  analyzed  the  saliva  of  snakes,  four-footed  animals,  and  human  beings.  .Here 
also  he  found  alkaloid  poisons  of  varied  character.  Further  diligent  search  and  untiring  study 
revealed  the  startling  fact  that  the  human  organism  and  certain  other  of  the  beings  also  in  the 
scale  of  creation  were  continually  manufacturing  alkaloid  poisons.  These  he  called  the  leuco- 
maines.  Every  animal  organism  so  long  as  it  lives  produces  leucomaines  differing  in  each 
other  in  their  chemistry  and  physiological  effects.  Now,  in  ordinary  cases  in  animal  health 
the  production  of  the  alkaloids  in  the  organs  is  so  small  and  their  elimination  from  the  system 
so  irregular  that  no  harm  arises  from  the  effects.  Life  is  a  continual  process  of  partial  death. 
Each  tissue  of  the  body  and  brain  is  renewed  without  ceasing;  the  alkaloids  or  leucomaines 
produced  by  such  death  being  either  got  rid  of  by  internal  combustion  in  contact  with  the 
blood  or  by  elimination  of  the  organs  of  secretion  and  excretion  and  to  give  play  to  the  fatal 
elements.  It  is  consequently  evident  that  should  this  regular  combustion  or  elimination  be 
arrested,  hindered,  or  delayed  the  renewal  of  the  tissues  must  be  equally  so;  thus  self -poison- 
ing or  auto-infection  occurs.  Thus  a  man  sets  the  brain  cells  in  motion,  a  certain  amount  of 
wear  and  tear  is  caused,  and  an  alkaloid  called  nervine  is  formed,  which,  if  accumulated, 
becomes  highly  injurious.    It  is  the  same  with  regard  to  bodily  diseases  generally. 

Now,  the  theory  of  auto-infection  by  accumulated  leucomaines  has  many  arguments  in  its 
favor;  this  is  very  important  and  accounts  for  many  hitherto  inexplicable  causes  of  isolated 
and  epidemic  diseases.  Without  a  doubt  the  whole  question  not  only  interests  the  physio- 
logists and  biochemists,  it  will  set  the  whole  educated  world  thinking.  Meanwhile  the  work 
of  discovery  and  classification  goes  on  apace,  and  now  that  we  have  been  told  the  ijhysiological 
significance  of  animal  alkaloids  in  health  and  disease  we  may  hope  to  hear  something  of  the 
best  methods  of  preventing  their  over  accumulation  in  the  system  and  how  to  battle  with  the. 
dire  effects  of  the  hidden  ptomaines  and  leucomaines. 


POISONOUS  ALKALOIDS  OF  URINE.  ^ 

The  poisonous  character  of  normal  urine  has  been  pointed  out  by  Bouchard  and  Pouchet, 
and  a  contribution  to  the  Repertoire  de  Pharmacie,  hj  M.  Villiers,  gives  the  results  of  a 
renewed  study  of  the  subject.    M.  Villiers  declares  that  alkaloids  only  exist  in  tbe  abnormal 
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urines.  That  normal  urine  had  toxic  characteristics  has  been  asserted  for  many  years,  but 
the  particular  constituent  on  which  the  poisonous  characteristics  depend  have  been  variously 
conjectured.  Some  said  it  was  the  potash  salts,  others  attributing  the  blame  to  urea.  Pouchet 
in  1880  found  an  alkaloid  in  normal  urine.  Bouchard  has  shown  that  alkaloids  are  formed  in 
the  body  even  in  health.  Tliey  appear  in  the  intestines  as  the  result  of  the  action  of  vegetable 
organisms,  are  absorbed  into  the  blood,  and  thus  appear  in  the  urine.  Our  readers  will  remem- 
ber the  suggestion  made  by  Dr.  Lauder  Brunton  as  to  the  explanation  of  some  of  the  distant 
symptoms  of  indigestion  through  the  agency  of  alkaloids  formed  in  the  alimentary  tract 
during  digestion  (vide  The  Lancet,  January  10,  and  24,  and  February  7,  1885).  Bouchard 
injected  normal  urine  into  the  veins  of  a. rabbit,  and  observed  the  following  phenomena: 
Contraction  of  pupils,  slow  respiration,  muscular  weakness,  lowered  temj)erature,  abolition  of 
reflexes,  and  torpor,  followed  by  death,  which  was  due  to  respiratory  paralysis.  Boiichard  found 
that  to  produce  a  fatal  result  required  much  more  urea  than  was  contained  in  a  fatal  dose  of 
urine.  Uric  acid  and  extractive  matters  proved  to  be  harmless,  or  nearly  so.  The  same  quan- 
tity of  the  jootash  salts  contained  in  the  fatal  dose  of  urine  was  insufficient  to  cause  the  elf  ects. 
Decoloration  of  the  urine  by  animal  charcoal  also  deprived  it  of  half  its  toxic  power.  That 
the  poisonous  agent  is  not  volatile  is  shown  by  the  circumstance  that  boiling  does  not  destroy 
its  power.  An  extract  of  urine  also  contains  the  poison,  which,  however,  does  not  exert  any 
myositic  action,  though  it  possesses  sealogogue  properties.  This  alkaloidal  sialogogue  has 
been  extracted  also  from  muscle,  liver,  urine,  and  blood,  though  its  x^roportion  in  urine  is  but 
small. 

M.  Villiers  has  made  three  series  of  experiments — the  first  on  himself,  the  second  on  a  cer- 
tain number  of  individuals  in  good  health,  and  the  third  on  a  patient  suffering  from  various 
illnesses.  Five  observations  made  on  the  urine  discharged  by  himself  in  a  normal  state  of 
health  gave  five  negative  resiilts  so  far  as  the  detection  of  an  alkaloid  was  concerned.  On  the 
other  hand,  the  same  method  of  investigation  made  on  two  occasions,  when  M.  Villiers  was 
indisposed  (once  with  slight  bronchitis  and  once  in  a  feverish  attack)  showed  the  presence  of 
alkaloids  in  the  urine.  The  ui'ine  of  nine  individuals  apparently  in  a  good  state  of  health 
wei'e  found  on  examination  to  be  free  from  alkaloids  in  seven  cases  and  to  contain  them  in  two 
cases.  M.  Villiers  is  of  the  opinion  that  any  deviation  from  a  normal  condition,  however 
slight,  may  be  attended  with  the  passage  of  alkaloids  in  the  urine.  If  very  large  quantities 
of  urine  be  experimented  on,  he  states  that  he  would  not  be  surprised  if  alkaloids  should  be 
found.  Further,  a  mixture  of  apparently  normal  urines  would  probably  furnish  alkaloids. 
He  objects  to  M.  Pouchet's  results,  because  they  were  derived  from  an  examination  of  very 
large  quantities  of  mixed  urines  (i.  e.,  taken  from  more  than  one  individual.  M.  Villiers  has 
detected  alkaloids  in  the  urine  of  individuals  suffering  from  measles,  diphtheria,  pneumonia, 
phthisis,  and  cephalic  abcess.  M.  Bouchard  has  found  them  also  in  the  urine  in  typhoid  fever. 
More  recently  Ldpine  and  Gudrin  have  shown  that  various  acute  diseases,  such  as  typhoid 
fever  and  pneumonia,  are  attended  with  what  they  regard  as  an  increased  urinary  discharge  of 
alkaloids.  The  urine  in  diabetes,  catarrhal  jaundice,  cirrhosis  with  jaundice,  and  in  alcoholic 
cirrhosis  with  jaundice  did  not  show  any  increase.  The  ascitic  and  pleuritic  fluids  in  a  case 
of  alcoholic  cirrhosis,  the  fluids  in  a  case  of  Addison's  disease,  and  the  peritoneal  fluid  in 
chronic  peritonitis  did  not  yield  any  excess  of  alkaloids.  The  alkaloid  of  pneumonia  arrests 
the  heart  in  systole;  that  of  typhoid  fever,  in  diastole. 


ALKALOIDS  IN  DISORDEBS  OF  DIGESTION. 

T.  Lauder  Brunton  (Disorders  of  Digestion,  London,  1886)  is  of  the  opinion  that  there 
is  positive  evidence  of  a  formation  of  alkaloids  in  the  intestine,  afforded  by  the  fact  that  they 
are  found  in  fresh  voided  fseces. 
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That  alkaloids  are  present  in  the  circulating  blood  is  shown  by  the  fact  that  they  are 
^separated  from  it  by  the  kidneys  and  ai-e  found  in  the  urine.  Bouchard  considers  that  the 
alkaloids  formed  in  the  intestine  of  a  healthy  man  in  24  hours  would  be  quite  sufficient  to  kill 
him  if  they  were  all  absorbed  and  excretion  stopped.  There  seems  to  be  little  doubt  that  the 
amount  of  ptomaines  formed  in  the  body  in  disease  is  greater  than  it  is  in  health,  and  very 
probably  they  are  of  a  different  character,  possibly  varying  with  the  disease.  According  to 
Lepine  and  Guerin,  the  poisons  contained  in  the  urine  indifferent  diseases  differ  in  their  phys- 
iological action. 

It  is  probable  that  microbe  is  the  cause  of  cholera,  ])ut  the  symptom  occurring  in  the  dis- 
ease is  probably  dtie  to  the  action  on  the  tissues  of  a  poison  generated  by  the  microbe,  and 
not  of  the  microbe  itself,  just  as  intoxication  is  due  to  the  alcohol  produced  by  the  yeast-plant, 
and  not  to  the  action  of  the  plant  itself,  on  the  nervous  system  and  blood. 

No  alkaloid  having  a  well  characterized  chemical  formula  appears  as  yet  to  have  been 
isolated  from  cliolora  stools,  but  Nicati  and  Rietsch  have  produced  choleraic  symptoms  in 
animals  by  cultivations  of  the  comma  bacillus  from  which  the  bacilli  tliemselves  had  been 
removed,  and  somewhat  similar  results  were  obtained  several  years  ago  by  Lewis  and  Douglas 
Cunningham  with  cholera  stools  in  which  any  organisms  present  had  been  destroyed  by 
boiling. 

VARIATIONS  IN  QUANTITY  OF  SPECIFIC  ALKALOIDS  OF  PLANTS. 

Professor  A.  Vogel  has  observed  that  i^lants  do  not  always  contain  their  characteristic 
alkaloids  when  grown  under  other  than  natural  conditions.  Hemlock  does  not  yield  conine  in 
Scotland,  and  cinchona  plants  are  nearly  free  from  quinine  when  grown  in  hot-houses.  Tan- 
nin is  found  in  the  greatest  quantities  in  trees  which  have  had  a  full  supj)ly  of  direct  sun- 
light. 


ACTION  OF  CERTAIN  SUBSTANCES  UPON  THE  PRODUCTS  OF  SECRETION  OF  MICROBES. 

By  MM.  Roger  and  Charrin.* 

According  to  MM.  Roger  and  Charrin,  there  exist  sufficient  and  numerous  conditions  m 
which  a  chromogeneous  microbe  may  develop  without  giving  rise  to  the  coloring  matter  which 
it  habitiially  produces.  This  may  be  easily  observed  in  cultures  of  the  procyanogen  microbe 
and  in  those  of  a  bacillus  which  we  have  found  in  the  intestine  of  the  rabbit,  and  which  secretes 
a  green  fluorescent  substance.  These  microbes  develop  without  producing  pigment  when  they 
are  cultivated  in  confined  air  or  in  pure  oxygen.  A  number  of  antisej^tic  substances  added  to 
the  bouillon  have  a  similar  effect.  They  have  studied,  especially  from  this  point  of  view,  the 
influence  of  corrosive  sublimate  and  of  the  black  sulphide  of  mercury.  The  latter  salt  jjre- 
vents  the  appearence  of  coloring  matter,  in  the  proportion  of  5  grammes  to  the  liter.  It  does 
not  in  any  way  disturb  development,  even  when  in  very  considerable  proportions  (100  grammes 
per  liter).  The  corrosive  sublimate  arrests  the  production  of  coloring  matter  in  a  dose  of  .3 
grammes  per  liter,  and  arrests  development  in  a  proportion  of  .4;  efficient  doses  of  this  sub- 
stance vary,  however,  according  to  the  varying  conditions  of  the  experiments.  In  all  these 
cases  no  chemical  action  upon  the  pigment  is  in  question,  but  a  veritable  modification  in  the 
functions  of  the  microbe. 

According  to  M.  Charrin.  some  of  the  facts  which  MM.  Roger  and  Charrin  have  just 
reported  will  doiibtless  not  surprise  bacteriologists  accustomed  to  examine  chromogeneous 
microbes.  They  nevertheless  pointed  them  out,  because  it  appeared  to  them  that  these  facts, 
besides  being  purely  biological,  have  a  real  theoretical  and  therapeutic  antiseptic  importance  of 
considerable  interest. 

It  is  known  by  every  one  that  when  one  employs  an  antiseptic  the  first  thought  is  to  avoid 
destroying  the  patient  while  killing  the  microbe.    It  follows  from  the  experiments  of  Bouchard 
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concerning  napthol  (Academie  des  Sciences,  25  October,  1887),  and  it  results  also  from  the 
new  experiments  which  we  shall  adduce,  that,  in  a  general  way,  beginning  with  the  minimum 
dose  of  an  antiseptic  capable  of  destroying  the  life  of  a  micro-organism,  one  can  diminish  this 
dose  by  a  third,  often  by  a  half,  and  consequently  diminish  by  that  much,  the  noxious  action 
which  the  antiseptic  employed  may  have  upon  a  p'atient,  still  maintaining  with  it,  however,  a 
considerable  influence  iipon  the  bacteria  combated.  Now,  notwithstanding  this  diminution  of 
dose,  according  to  the  species  of  the  microbes,  one  more  or  less  curtails  their  number,  their 
quality,  and,  according  to  the  media,  their  life  itself,  their  development,  and  their  functions, 
for  it  is  well  known  that  in  order  to  produce  an  infectious  disease  it  does  not  suffice  to 
introduce  into  a  living  body  a  pathogenic  agent;  it  is  still  further  necessary  that  this  agent 
may  be  capable  of  developing  there  and  performing  its  functions,  since  the  role  of  the  products 
of  microbes  is  now  admitted  to  a  cei'tain  extent.  A  simple  retardation  in  the  development  of 
the  functions — a  retardation  which  may  be  brought  about  by  antiseptics — will  at  times,  as 
clinical  experience  has  demonstrated,  prove  beneficial  to  the  patient. 

Antiseptic  therapeutics  in  medicine,  imperfect  as  it  still  is,  should,  therefore,  aim  not  only 
to  kill  the  parasite — which  evidently  is  an  end  most  desirable — but  it  ought  equally  to  under- 
take to  combat  the  multiplication  of  them,  or  at  least  antagonize  the  activity  of  their  functions. 


INFLUENCE  OF  VARYING  TEMPERATURES  UPON  THE  VITALITY  AND   VIRULENCE  OF  THE 

CHOLERA  VIRUS. 

By  Cattani,  of  Bologna.* 

Cattani,  of  Bologna,  experimented  concerning  this  siibject  with  pure  cultures  of  comma 
bacillus  (in  agar-agar,  as  also  in  peptone  broth),  at  a  temperature  of  35°  C,  at  the  ordinary 
temperature  of  the  surrounding  air,  or  exposed  for  a  certain  time  to  a  temperature  below  the 
freezing  point.    The  results  were  as  follows: 

(1)  The  comma  bacilli  of  Asiatic  cholera,  at  a  temx^erature  of  35°  C.  and  often  transplanted, 
quite  or  almost  entirely  preserved  their  power  of  development,  as  also  their  morphological 
and  pathological  characteristics,  even  for  a  year  after  their  removal  from  cholera  patients. 

(2)  At  a  temperature  of  35°  C,  old  comma  bacilli  (bouillon  cultures)  can  often  occasion 
positive  results,  with  an  exuberant  development,  after  they  have  reached  an  age  of  7  to  8 
months. 

(3)  On  the  contrary,  cultures  of  comma  bacilli  which  were  exposed  to  the  changes  of  the 
surrounding  atmosphere  soon  lost  their  power  of  growth,  and,  after  3  months,  no  longer 
gave  any  positive  results. 

(4)  The  comma  bacilli  retained  their  vegetative  power  almost  unaltered  when  kept  at  the 
freezing  point  for  5  to  11  days.  The  i^ower  of  development  be^an  to  weaken  only  after  14  to 
16  days,  and  finally  disappeared.  Of  some  hygienic  interest  is  the  fact  that  cultures  exposed 
from  16  to  44  days  to  a  temperature  at  the  freezing  point  may  again  revive  their  lost  vegeta- 
tive power  when  they  are  subjected  from  15  to  20  days  to  a  temperature  of  35°  C. 


SECTION  6. 
CHOLERA  ALKALOIDS  OR  PTOMAINES. 

Since  the  commencement  of  the  scientific  investigations  of  the  recent  epidemic  of  cholera 
numerous  more  or  less  successful  attempts  have  been  made  to  find  a  specific  chemical  product 
in  the  culture  media  in  which  certain  specific  microbes  have  been  developed,  and  the  comma 
bacillus  of  Koch  has  been  subjected  to  examinations  of  this  character.    Investigators  have 
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reported  conflicting  results,  eitlier  of  positive,  negative,  or  indefinite  character.  The  principal 
reports  relating  to  this  important  subject  that  have  been  published  will  appear  below. 

Among  those  who  are  impressed  with  the  belief  that  the  comma  bacillus  of  Koch  consti- 
tutes the  genuine  specific  cause  of  cholera  the  great  majority,  including  Koch  himself,  are 
also  of  the  opinion  that  it  is  not  through  the  direct  mechanical  action  of  the  microbe  itself 
that  the  disease  is  produced,  but  through  the  agency  of  a  specific  alkaloid,  or  ptomaine,  which 
is  produced  in  the  course  of  development  and  growth  of  the  microbe;  that  this  ptomaine 
constitutes  a  virulent  poison,  which,  absorbed  into  the  blood,  reaches  the  various  parts  of  the 
body  and  occasions  the  various  symptoms  whicli  characterize  the  disease. 


INGESTION  OF  CHOLERA  DISCHARGES  BY  MAN.  ' 
By  Bochefontaine.* 

It  is  generally  admitted  that  the  contagium  of  epidemic  diseases  enters  the  human  organ- 
ism by  way  of  the  alimentary  canal  chiefly  with  the  liquid  or  solid  food.  It  is  further  believed 
that  the  infectious  germ  of  cholera  resides  in  the  alvine  evacuations  of  cholera  patients  under 
the  form  of  a  comma  bacillus  recently  studied  by  Koch. 

Numerous  experiments  have  been  performed  upon  animals  with  the  object  of  producing 
in  them  the  choleraic  disease  by  means  of  the  rice-water  discharges  of  cholera.  These  exjjer- 
iments  have  not  furnished  absolutely  demonstrative  results.  So  I  promised  myself  to  seize 
the  first  occasion  which  offered,  in  order  to  study  upon  myself  the  effects  of  ingestion  into  the 
stomach  of  the  serous  dejecta  of  cholera  jjatients. 

The  opportunity  presented  itself  last  Satuixlay,  the  8th,  at  the  Hotel-Dieu. 

A  young  robust  woman,  taken  with  cholera  at  4  a.  m.,  was  admitted  3  hours  later  under 
the  service  of  M.  Vulpien.  When  I  became  apprised  of  this  fact  it  was  10.30,  and  M.  Vul- 
pienhad  just  terminated  his  visit  ;  but  by  the  obligeance  of  the  interne,  M.  Brunon,  I  easily 
obtained  a  quarter  of  a  cubic  centimeter  of  blood  from  the  finger  of  the  patient  and  some  30 
cubic  centimeters  of  the  serous  discharges,  which  contained  a  large  proportion  of  the  rice-like 
bodies.  At  this  moment  the  visage  of  the  patient  presented  a  cadaveric  pallor;  the  hands 
were  cyanosed;  there  were  cramps  in  the  lower  extremities;  the  serous  alvine  discharges 
escaped  continuously. 

The  patient,  after  having  been  cold  during  the  removal  to  the  hospital,  had  become  warm 
again  in  the  bed.  She  concluded  from  this  circumstance  that  she  would  not  die,  and  even  that 
she  had  no  cholera,  because  her  husband,  carried  off  by  the  epidemic  some  days  previous,  had 
remained  in  the  algid  stage  without  experiencing  the  least  thermic  reaction.  She  therefore 
opposed  a  removal  to  another  hospital,  'I  shall  become  cold  again,'  she  said,  'and  die  in  the 
carriage.'  She  was  kept  at  the  Hotel-Dieu,  where,  notwithstanding  active  and  persevering 
treatment,  she  succumbed  the  day  after  at  7  p.  m. ,  after  39  hours  of  illness. 

The  blood  was  examined;  it  did  not  coagulate  well,  but  the  globules  retained  their  normal 
characters.  The  serous  alvine  fluid  contained  a  i^rodigious  number  of  vibriones  of  every 
species,  among  which  predominated  very  short  bacteria  whirling  in  the  field  of  the  microscope 
and  moving  in  every  direction  with  such  rapidity  that  it  was  difficult  to  follow  them  with  the 
eye.  In  the  midst  of  this  croAvd  of  vibriones  one  could  distinctly  recognize,  but  not  without 
difficulty,  the  comma-shaped  bacilli. 

The  same  Saturday  I  made,  with  5  cubic  centimeters  of  this  fluid  incorporated  with  the 
powder  of  lycopodium  and  gum,  5  large  soft  pills,  which  I  successively  swallowed  at  3.30  p.  m. 
I  afterwards  drank  several  times  a  large  glass  of  ordinary  water. 

At  6  p.  m.  there  was  fever,  with  heat  of  the  skin  and  100  pulsations  per  minute  (70  being 
normal).  This  fever  persisted  for  24  hours ;  at  certain  moments  the  pulse  reached  120.  At 
midnight  some  nausea ;  insomnia  for  three  hours ;  dysuria  during  a  part  of  this  time,  Avith 
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slight  fibrillary  convulsions  in  the  muscles  of  the  lower  extremities,  in  the  forehead,  and  in  a. 
finger  of  the  right  hand.  Anorexia  and  constipation  for  24  hours.  I  took  an  ordinary  glass 
of  alkaline  purgative-water,  and  perfect  health  was  re-established. 

The  fluid  ingested  had  not,  therefore,  been  entirely  inoffensive,  br;t  it  could  not  be  said 
that  the  slight  symptoms  it  provoked  are  those  of  cholera. 

In  animals  the  results  have  been  more  marked.  A  quarter  of  a  cubic  centimeter  of  the 
serous  diarrhoeal  fluid  was  injected  under  the  skin  of  four  guinea-pigs.  Three  of  these  pigs 
died,  two  during  the  night  from  Saturday  to  Sunday,  the  third  during  the  night  from  Sunday 
to  Monday.  An  adult  dog  received  under  the  skin  of  the  flank  of  each  side  a  cubic  centimeter 
of  the  same  fluid ;  it  had  during  the  day  of-  Sunday,  some  vomiting  and  purging ;  two  days , 
afterwards  it  returned  to  its  normal  condition. 

The  remainder  of  the  fluid,  kept  in  the  laboratory,  was  again  several  times  examined. 
Five  days  after  it  was  obtained  it  contained  a  more  considerable  number  of  larger,  mostly 
motionless  bacteria ;  the  comma  bacilli  appeared  much  more  numerous,  and  were  very  easy  to. 
see  at  each  microscopic  examination. 

This  experiment  proves  that  the  ingestion  into  the  stomach  of  the  alvine  fluid  discharges . 
of  cholera,  containing  comma  bacilli  by  no  means  necessarily  produces  an  attack  of  cholera. " 


SOME  EXPERIMENTS  WITH  CHOLERA  DEJECTIONS  ON  THE  LOWER  ANIMALS. 

By  Vincent  Richards,  F.  E.  C.  S.  * 

I.  — On  the  8th  of  February  administered  to  a  dog  cholera  fseces.    Never  affected,. 

II.  — On  the  same  day  fed  a  dog  with  cholera  dejections  mixed  with  rice. 
Passed  perfectly  natural  stools  ;  never  affected. 

III.  — On  the  11th  of  February  gave  a  dog  cholera  dejections  mixed  with  cold  rice.  Never 
affected. 

IV.  — On  the  12th  of  February  and  five  consecutive  days  a  dog  was  fed  on  cholera  dejec- 
tions mixed  with  rice.    Never  affected. 

V.  — On  the  17th  and  18th  of  February  a  dog  was  fed  with  cholera  dejections  and  rice. 
Never  affected. 

VI.  — On  the  17th  and  18th  of  February,  a  dog  was  given  cholera  dejections.  Never- 
affected. 

VII.  — On  the  23d  of  February  fed  a  dog  with  cholera  dejections  ;  again  on  the  24th  gave- 
it  cholera  dejections.  -  Never  affected. 

VIII.  — On  the  24th  of  February  fed  a  dog  on  cholera  dejections.    Never  affected. 

IX.  On  the  same  day  fed  a  hog  with  cholera  dejections.    Never  affected. 

The  discharges  were  invariably  taken  from  the  persons  suffering  the  most  seriously,  and- 
nearly  all  of  whom  died.  The  dogs  were  kept  for  several  days  under  observation,  and  they- 
never  exhibited  the  slightest  signs  of  having  been  in  any  way  affected.  It  is  within  my 
knowledge  that  animals  feed  upon  the  bodies  of  persons  dying  from  cholera,  and  apparently 
with  impunity.  If  the  cholera  dejections  contain  a  specific  poison — whether  in  the  shape  of  an 
organism  or  otherwise — it  is  clearly  impossible  to  convey  the  disease  in  dogs  in  the  manner  in , 
which  the  cholera-producing  agent  is  generally  supposed  to  find  its  way  into  the  system,  and 
to  cause  the  disease  in  man.  Should  the  bacilli  be  capable  of  setting  up  the  disease,  it  is  much 
to  be  regretted,  in  the  interests  of  humanity,  that  they  fail  to  do  so  in  the  lower  animals,., 
since  it  is  manifestly  impossible  to  put  the  matter  to  the  test  in  the  human  subject.  Again,  it 
is  to  be  regretted  because  experiments  with  a  view  to  the  discovery  of  a  means  of  thoroughly 
disinfecting  cholera  dejections  would  have  been  considerably  simplified.  The  fact  of  there 
being  a  cholera  bacillus  must,  of  course,  be  accepted  in  view  of  Dr.  Koch's  statements  and 
demonstrations;  but  whether  the  bacillus  itself  gives  rise  to  the  disease,  or  whether  it  feeds; 
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upon  or  breeds  in  something  which  does,  is  a  question  which  will  not  be  easy  to  determine 
unless,  indeed.  Dr.  Koch  has  succeeded  in  producing  the  disease  by  inoculating  isolated  bacilli. 
If  tlie  cholera  bacilli  are  to  be  found  in  the  cholera  dejections,  it  is  certainly  not  remarkable 
that  the  water  which  the  people  drink  should  also  contain  them,  seeing  that  the  clothes  stained 
with  cholera  discharges  are  so  frequently  washed  therein.  To  show  that  some  of  the  j^eople 
drinking  such  water  suffer  from  the  disease,  may  possibly  amount  to  xDresiiniptive  evidence 
that  the  water  is  the  cause,  but  it  by  no  means  attains  the  dignity  of  scientific  demonstration. 

Nor  do  I  believe  that  the  eminent  German  savant  now  amongst  us  would  claim  that  dig- 
nity for  the  discovery  which  he  is  said  to  have  made.  On  the  other  hand,  should  it  be  shown 
that  the  bacilli  or  their  nidus  are  never  present  in  the  cholera  dejections,  the  fact  of  their 
presence  in  the  drinking-water  and  within  the  bodies  of  the  affected  only,  would  amount  to 
almost  positive  proof.  I  had  determined,  six  or  eight  months  since,  to  experiment  with 
cholera  dejections  at  the  first  opportunity,  hut  merely  with  a  view  to  test  the  means  of  disin- 
fecting the  discharges,  and  rendering  them  innocuous,  but  the  investigation  is  brought  to  an 
end  by  the  discovery  that  so  far  as  I  have  been  able  to  ascertain,  the  discharges  are  not  capable  of 
producing  the  disease,  at  any  rate  in  dogs.  It  seems  to  be  of  the  first  imjjortance  to  ascertain 
whether  the  bacilli  of  cholera  are  or  are  not  invariably  present  in  the  milk  of  Avomen  suffer- 
ing from  the  disease.  I  have  shown  in  my  paper  0:1  "Cholera  amongst  emigrants"  (page  134, 
Indian  Medical  Gazette,  May  2,  ]  881)  that  infants  enjoy  a  most  marked  ijnmunity  from  cholera. 
Of  the  712  persons  treated  in  Goalundo  hosx^ital.  only  14,  or  1.90  per  cent.,  were  infants.  I 
know  several  instances  of  women  who,  while  suckling  their  infants,  were  attacked  with  chol- 
era and  the  infants  remained  unaffected.  In  the  case  of  Mrs.  R.  (published  in  the  Indian 
Medical  Gazette),  I  saw  her  suckling  her  infant  only  a  few  minutes  before  she  was  violently 
attacked  with  cholera.  The  infant  was  never  affected.  This  seems  to  indicate  either  that  the 
bacilli  are  not  present  in  the  milk,  or  that  they  i^er  se  are  incapable  of  setting  up  the  disease. 
March  4,  1884. 


SOME  NOTES  ON  THE  POISON  CONTAINED  IN  CHOLERAIC  ALVINE  DISCHARGES. 

By  Vincent  Richards,  F.  R.  C.  S.' 

It  has  been  customary — though  not  universally  so — to  regard  the  choleraic  alvine  discharges 
as  possessing  some  peculiar  poisonous  properties.  But  so  far  as  I  am  aware  the  fact  has  never 
been  satisfactorily  and  conclusively  established  by  actual  experiments.  Still  less  has  any  hint 
been  given  as  to  the  true  nature  of  the  poisonous  agent  further  than  it  was  suj^posed  to  be  a 
"germ"  of  some  description.  Dr.  Koch,  the  eminent  German  savant,  has  discovered  in 
choleraic  discharges  and  Avithin  the  bodies  of  the  affected  a  peculiar  bacillus  which  he  believes 
to  be  the  cholera-producing  agent.  He  has  not,  however,  succeeded  in  producing  any  api^recia- 
ble  results  by  the  inoculation  of  isolated  and  cultivated  bacilli.  I  have  no  knowledge  of  the 
details  of  Dr.  Koch's  investigations,  but  it  is  only  natural  to  assume  that  had  he  met  with  any 
marked  success  in  that  direction  we  should  have  heard  of  it.  In  the  March  number  of  the 
Indian  Medical  Gazette  I  published  a  short  account  of  some  exj^eriments  made  with  choleraic 
dejections  in  the  case  of  dogs,  and  it  will  be  remembered  that  I  failed  to  obtain  positive 
results.  By  a  lucky  thought  it  struck  me  to  try  the  experiment  on  pigs,  which  are,  in  this 
country  at  least,  peculiarly  foul-feeding  animals.  I  gave  to  a  small  pig  three  months  old  a 
choleraic  discharge  which  had  just  been  evacuated  by  a  patient  in  the  hospital.  The  evacua- 
tion was  of  the  pinkish  color  so  common  in  the  alvine  discharges  met  with  in  the  usual  fatal 
form  of  the  disease.  This  was  in  the  morning  when  I  visited  the  hosjiital.  In  the  evening  it 
was  reported  that  the  animal  had  vomited  once  after  being  very  restless,  and  that  it  had  soon 
afterwards  died.  At  the  post-mortem  examinatitm  I  found  the  stomach  contained  a  glairy 
yellowish  fluid,  part  of  the  smaller  intestines  empty,  and  the  rectum  full  of  semi-fluid  grayish 
fseces.    The  lungs  were  much  congested,  the  right  side  of  the  heart  was  full  of  fluid  blood. 


*  From  the  Indian  Medical  Gazette,  April,  1884. 
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and  the  left  empty.  The  blood  was  fluid.  It  was  fortunate  that  in  this  instance  the  alvine 
discharge  contained  the  poison,  or,  in  view  of  my  past  experience,  I  might  have  been  inclined 
to  abandon  the  inquiry.  It  is  well  known  that  country  pigs  consume  human  excremejit, 
which  must  be  to  them  under  ordinary  circumstances  perfectly  inocuous.  But  the  following- 
experiments  show  that  they  can  consume  even  suspected  discharges  with  api^arent  impunity. 

I.  Removed  the  semi-solid  contents  of  the  intestines  of  a  pig  which  had  been  killed  by 
the  alvine  discharges  of  the  cholera  patient,  and  after  liquefying  them  with  water  adminis- 
tered the  whole  to  a  half-grown  pig.  Never  affected.  The  next  day  gave  it  the  alvine  discharges 
from  a  patient  who  was  apparently  suffering  from  the  first  stage  of  cholera.  The  discharge 
though  rice-water  like,  was  slightly  colored  with  bile.  The  j)atient,  I  might  say,  recovered. 
The  animal  was  never  affected,  but  it  was  on  a  subsequent  occasion  some  days  afterward 
killed  in  1  hour  and  28  minutes  by  the  administration  of  an  undoubted  choleraic  evacuation. 

II.  Removed  the  contents  of  the  intestines  of  a  patient  who  died  over  night  from  cholera 
and  gave  half,  about  2.  ounces,  to  a  half -grown  pig.  The  fluid  had  a  most  offensive  odor  and 
was  partly  decomposed.  Kept  several  days  under  observation,  but  was  never  affected.  The 
same  experiment  was  repeated  on  the  animal,  but  it  remained  unaffected. 

III.  Administered  the  other  half  of  the  fluid  referred  io  in  experiment  II  to  a  half -grown 
pig.  Kept  many  days  under  observation,  but  was  never  affected.  Repeated  the  experiment 
with  a  suspected  evacuation,  and,  although  it  appeared  to  be  unwell,  it  was  never  seriously 
affected.  This  animal  had  a  spear  wound  in  the  side,  and  it  became  rather  weak.  On  a  sub- 
sequent occasion  it  died  i/i-^/feeJi  minutes  after  having  him  given  the  contents  of  the  intes- 
tines of  a  patient  who  had  died  2  hours  previously  from  cholera. 

In  strong  contrasts  to  these  experiments  are  the  following,  which  prove  the  extreme  ma- 
lignity of  the  poison  contained  in  choleraic  alvine  discharges  at  certain  stages  of  the  disease. 
I  may  here  observe  that  the  pinkish  colored  evacuations  appeared  to  be  the  most  poisonous. 

IV.  On  the  18th  of  March,  at  10. 30  a.  m. ,  I  removed  the  fluid  contents  of  the  intestines 
of  a  patient  who  had  died  from  cholera,  and  administered  them  to  a  nearly  full-grown  pig. 
The  fluid  resembled  an  ordinary  cholera  evacuation  of  a  pinkish  color. 

At  11.20  the  animal  passed  a  large  quantity  of  semi-fluid  clay-colored  feeces.  It  became 
very  restless  and  gasping  for  breath. 

1  p.  m. — Passed  another  stool  of  a  similar  character.  Still  more  restless,  and  the  res- 
piration is  much  embarrassed;  soon  after  this  it  became  convulsed. 

].10  p.  m. — It  again  passed  similar  fgeces. 

1.20  p.  m. — Dead — ^in  2  hours  and  50  minutes. 

V.  At  9  a.  m.  gave  a  cholera  evacuation  to  a  half-grown  pig.  At  9. 15  a.  m.  it  became 
extremely  restless  and  the  respiration  greatly  embarrassed.  The  nose  and  ears,  which  had 
been  of  a  light  pink  color,  became  bhiish.  The  animal's  restlessness  increased  and  at  intervals 
there  was  an  ineffectual  attempt  to  take  a  long  inspiration. 

9.58  a.  m. — Strongly  convulsed. 

10  a.  m. — Respiration  ceased,  but  it  was  not  xintil  10.28  a.  m.  that  the  heart's  action  ceased. 
The  chest  was  opened  some  time  after  the  cessation  of  respiration.  The  animal  had  passed  a 
small  quantity  of  urine,  which  was  found  to  contain  albumen  and  a  trace  of  uroxanthine. 
I  should  have  tested  for  the  chlorides,  as  suggested  by  Crombie,  but  had  no  nitrate  of  silver  at 
hand.  It  is  not  important,  however,  as  in  such  an  acute  case  and  in  the  absence  of  any  purg- 
ing, it  is  scarcely  likely  that  there  would  have  been  any  marked  deficiency  of  the  chlorides. 

The  principal  post-mortem  appearances  were  the  following:  The  lungs  were  normal,  the 
heart  very  nearly  empty.  The  rectum  contained  a"  small  quantity  of  solid  faeces.  The  small 
intestine  contained  a  small  quantity  of  bloody  fluid  and  the  large  intestines  were  empty.  The 
stomach  contained  a  small  quantity  of  greenish-colored  fluid.  Liver  gorged  with  blood;  gall- 
bladder full.    Kidneys  also  gorged  with  blood.    Blood  fluid  throughout. 

In  the  face  of  these  results  it  can  no  longer  be  questioned  that  the  alvine  discharges  at 
certain  stages  of  cholera  do  contain  a  powerful  poison,  whose  chief  action  is  to  enfeeble  and 
destroy  the  fuaction  of  respiration.    And  in  this  respect  it  seems  somewhat  to  resemble  the 
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action  of  the  proteid — venom  globulin — whicli  lias  been  discovered  in  the  venom  of  snakes  by 
Drs.  Weir  Mitchell  and  Reichert.  Now,  what  is  the  natui'e  of  the  poison?  Is  it  an  organism 
or  is  it  a  chemical  compound?  In  my  opinion  the  rapidity  with  which  it  acts  altogether 
excludes  it  from  the  possibility  of  its  being  an  organism.  While,  on  the  other  hand,  the 
rapidity  of  its  action  and  its  comparative  instability  as  plainly  indicate  that  it  is  in  the  nature 
of  a  chemical  compound,  possibly,  but  this  is  a  mere  conjecture,  an  albuminoid  Ijody.  Its 
instability  is,  I  think,  very  clearly  shown  by  experiments  II  and  III.  The  poison  which  had, 
no  doubt  existed  in  the  fluid  of  the  intestines  had  been  desti-oyed  by  decomposition;  at  least 
that  appears  to  be  the  most  probable  explanation  of  the  inocuousness  of  the  material  used  in 
those  two  experiments.  Had  the  poisonous  character  of  the  alvine  discharges  depended  upon 
the  contained  l)acilli,  the  results  of  the  experiments  would  have  been  different,  since  the 
decomposition  of  the  vehicle  would  scarcely  have  affected  the  vitality  of  the  bacilli.  I  would 
not  be  understood  to  mean  that  I  think  it  impossible  the  poisonous  element  is  given  off  dur- 
ing the  decomposition  of  the  evacuations.  I  do  not  emj)hatically  believe  that  the  evacuations 
lose  their  toxic  qualities  by  decomposition;  but  whether  the  poison  is  given  off  or  is  destroyed, 
it  is  at  present  impossible  to  say,  though  the  probabilities  are  much  in  favor  of  the  latter  sup- 
position. It  may,  of  course,  be  questioned  whether  the  poison  now  proved  to  exist  in  choleraic 
alvine  discharges  is  the  identical  poison  which  produces  the  disease.  But  I  would  point  out 
that  the  principal  jphysiological  effect  is  precisely  the  same.  Any  one  experienced  in  the 
observation  of  cholera  cases  knows  that  the  reallj'  prominent  symptoms  are  the  restlessness  and 
distress  consequent  upon  embarrassed  respiration.  In  this  connection  Dr.  Aitken  remarks: 
"The  post-mortem  apj^earances  and  the  order  of  the  symptoms  tend  to  show  that  the  blood  is 
obstructed  in  its  passage  through  the  lungs,  and  the  loss  of  the  animal  heat,  embarrassment  of 
the  respiration,  and  the  gradual  arrest  of  circulation  are  produced  by  some  aberration  of  the 
proper  respiratory  changes  or  impediments  to  them."  The  jjurging,  which  is  not  a  prominent 
symptom  in  the  pigs  experimented  on,  may  be  mainly  due  to  paralysis  of  the  mesenteric 
nerves,  the  result  of  the  circulation  of  a  vitiated  or  imperfectly  oxygenated  blood,  or  it  may  be 
a  mere  effort  of  elimination.  The  poisoning  of  the  j)igs  was  so  rapid  that  there  was  not  suffi- 
cient time  for  the  complete  evacuation  of  the  intestinal  canal,  though  it  will  be  noted  that  a 
bloody  fluid  was  found  in  the  intestines  of  one  of  the  animals.  There  are  of  course  other 
explanations,  either  there  may  be  some  slight  difference  in  the  mode  of  action  of  the  jjoison  in 
the  case  of  pigs  and  that  of  man,  or  exterior  to  the  system  it  may  acquire  a  further  special 
property.  Be  this  as  it  may,  the  main  physiological  character  of  the  two  poisons  is  precisely 
the  same.  What  is  now  required  is  a  most  thorough  and  searching  inquiry  into  the  chemistry 
of  the  alvine  discharges  in  cholera,  so  that  the  jDoison  may  be,  if  possible,  isolated  and  its 
chemical  and  physiological  characters  definitely  determined.  As  regards  disinfection,  I  am 
persuaded  that  from  the  nature  of  the  poison  the  best  means  of  disinfecting  choleraic  evaciia- 
tions  is  the  admixture  of  a  solution  of  the  permanganate  of  potash;  but  I  have  not  yet  had  an 
opportunity  of  deciding  the  question.  I  would  thus  summarize  the  results  whicli  I  think 
fairly  deducible  from  my  investigation. 

(1)  That  choleraic  evacuations  at  certain  stages  of  the  disease  contain  a  most  virulent 
poison. 

(2)  That  if  the  poison  finds  its  way  into  the  stomach  it  is  absorbed  and  rapidly  proves 
fatal. 

(3)  That  the  principal  action  of  the  poison  is  to  enfeeble  and  destroy  the  function  of 
respiration. 

(4)  That  the  poison  is  not  an  organism,  but  of  the  nature  of  a  chemical  compound  of  a 
comparatively  unstable  nature. 

(5)  That  it  -will  probably  be  found  to  be  easy  to  destroy-  the  poAver  of  the  poison  existing 
in  the  evacuations;  in  other  words,  to  disinfect  them. 

(6)  That,  although  the  poison  decomposes,  it  might  by  desiccation  retain  its  powers  for 
some  considerable  time.  Hence,  clothes,  etc.,  stained  with  choleraic  discharges  might  be  a 
•source  of  danger. 

S.  Mis.  92  42 
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ASIATIC  CHOLERA  IN  THE  PIG. 
By  J.  C.  LuvAS.* 

Apropos  of  the  intelligence  wired  a  week  or  ten  days  ago  by  the  Calcutta  correspondent 
of  the  Times  that  Mr.  Vincent  Richards  had  succeeded  in  inoculating  the  -gig  with  the  specific 
virus  of  cholera,  and  adding  that,  in  his  opinion,  it  is  of  a  chemical  nature,  and  of  the  fuller 
details  to  hand  by  the  last  mail,  as  published  by  your  contemporary,  the  Indian  Medical 
Gazette,  I  think  it  as  well  to  recall  attention  to  the  report  of  an  epidemic  of  cholera  in  cats  at^ 
Ahmednugghur  and  Sirror,  published  early  this  year  by  the  Government  of  Bombay,  and 
which  I  noticed  briefly  whilst  in  India  in  these  columns.  That  report  is  of  peculiar  interest 
so  far  as  the  causation  of  cholera  in  the  cat  went,  inasmuch  as  at  the  time  when  this  epidemic 
in  the  cat  was  at  its  height  an  epidemic  of  cholera  was  prevailing  (in  the  human  subject)  at 
those  places,  and  from  what  I  could  gather  from  a  careful  perusal  of  the  report  in  question  it 
appeared  that  the  feline  epidemic  took  its  origin  from  that  in  the  human  subject  or  from  a 
common  fons  et  origio,  whatever  that  may  have  been.  I  would  also  invite  special  attention  at 
the  present  juncture  to  a  very  interesting  report  on  an  epidemic  of  cholera  in  cats  at  Delhi  in,  I 
think,  the  year  1875,  and  published  in  the  Lancet  of  1876  by  Dr.  Fairweather,  of  Her  Majesty's 
Indian  medical  service,  at  that  time  civil  surgeon  of  that  place.  Since  that  report  was  pub- 
lished I  have  several  times  experimented  with  cholora  evacuations  to  see  if  I  could  produce 
cholera  in  dogs,  cats,  and  rats,  but  with  negative  results. 

rj:  ^  *  ^  ^  ^ 

Against  the  views  that  are  now  being  advanced  by  Mr.  Richards  there  is,  however,  this 
to  be  said,  that  in  India  it  is  a  notorious  fact  that  village  pigs  feed  on  human  excreta.  At 
some  time  or  another  these  are  choleraic,  but  the  occurrence  of  the  disease  in  the  pig  has  never 
been  heard  of. 

I  trust  that  I  will  not  be  understood  to  suggest  that  the  researches  of  this  gentleman,  to 
whom  medical  science  is  not  a  little  indebted  for  his  valuable  researches  in  connection  with 
snake  (cobra)  poison,  are  open  to  question,  though  seeming  to  be  plausible;  but  that  the  sub- 
ject is  of  such  paramount  moment  and  vital  concern  that  we  can  not  but  scrutinize  most 
cautiously  every  stej)  and  link  in  the  chain  of  evidence  which  comes  before  us.  We  may 
therefore  welcome  what  is  now  before  us  from  the  j)en  of  Mr.  Richards,  and  hope  that  he 
will  continue  his  researches  and  observations,  and,  to  use  the  words  of  Dr.  Wilkes,  "We  take 
the  world  as  we  find  it  and  endeavor  to  unravel  its  mysteries;  but  the  Alpha  and  Omega  we^ 
know  not." 


ON  THE  PRESENCE  OF  BILIARY  SALTS  IN  THE  BLOOD  OF  CHOLERA  PATIENTS  AND  ON  THE' 
EXISTENCE  OF  A  TOXIC  ALKALOID  IN  THE  DEJECTIONS. 

By  G.  PoucHET.f 

1.  In  a  recent  communication,  MM.  Nicati  and  Rietsch  exj)ressed  the  opinion  that  cholera 
might  be  regarded  as  an  enteritis  complicated  by  a  retention  of  bile,  and  they  called  attention 
to  chemical  researches  conducted  with  the  object  of  elucidating  this  point  in  pathology. 
During  the  last  ten  days  I  have  been  conducting  at  the  laboratory  of  the  St.  Louis  Hospital 
a  series  of  researches,  of  which  I  shall  at  present  give  only  the  principal  results. 

I  have  examined  the  blood  of  the  heart  and  of  the  large  vessels  of  four  cholera  patients, 
who  died  in  the  algid  period,  and  I  have  been  able  to  discover  each  time  the  presence  of  a 
notable  quantity  of  biliary  salts.  The  most  minute  precautions  were  always  taken  to  avoid- 
the  mingling  of  the  blood  with  any  other  fluid.  The  reaction  of  this  blood  has  always  beerL 
neutral  or  slightly  alkaline. 

*  A  letter  from  J.  C.  Luvas  to  the  editor  of  the  Lancet,  May  24,  1884.. 
fCompt.  rend,  de  I'acad.  de  sci.,  17  nov.,  1884. 
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Another  observation  which  has  jnst  given  still  more  importance  to  this  first  result  is  the 
following:  One  knows  that  suppression  of  the  urine  is  comjjlete  or  nearly  so  during  the  period 
above  mentioned.  Now,  on  collecting  the  urine  of  patients  who  have  reached  the  period  of 
reaction  I  have  demonstrated  in  it  the  presence  of  a  notable  quantity  of  biliary  salts. 

The  bile  undergoes  in  its  chemical  composition  very  interesting  alterations,  wdiich  may 
explain  to  a  certain  extent  the  rarity  of  icterus  in  cholera  patients.  I  have,  in  fact,  observed 
in  the  four  cases  in  which  I  have  examined  the  blood  that  the  gall-bladder  was  engorged  Avith 
a  semi-fluid  material  of  a  consistence  almost  gelatinous,  grayish  or  slightly  tinted  green,  and 
containing  a  considerable  proportion  of  albuminoid  substan3e. 

What  becomes  of  the  normal  coloring  of  the  bile  ?  Whence  come  the  biliary  salts 
existing  in  the  blood  ?  Are  they  formed  in  the  liver  and  absorbed  by  the  blood,  or  must  their 
presence  be  attributed  to  a  failure  of  secretion  by  the  liver  ?  I  am  not  yet  in  a  position  to 
answer  these  questions,  for  their  solution  necessitates  long  and  delicate  researches.  A  fact 
absolutely  certain  is  this  :  There  exists  in  the  blood  of  jDersons  who  have  died  during  the  algid 
period  of  cholera  a  quantity  of  biliary  salts,  at  times  considerable. 

The  cholera  dejecta  j^ossess  almost  always  a  strong  alkaline  reaction. 

2.  Treated  by  means  of  chloroform  the  dejecta  yield  to  this  solvent  an  oily,  fluid  sub- 
stance, easily  oxidizable,  and  endowed  with  an  extremely  toxic  power.  This  compound  is 
certainly  a  ptomaine,  of  which  I  am  now  continuing  the  examination.  Subciitaneous  injection 
of  a  trace  of  this  fluid  j)racticed  upon  the  frog  kills  it  rajDidly,  with  a  considerable  slowing 
of  the  movements  of  the  heart,  and  after  death  the  most  intense  rigidity  is  observed. 

W.  Nicati  has  also  found  the  biliary  salts  in  the  blood  of  cholera.  (Cholera  et  choldmie. 
Note  de  M.  Nicati,  Ibid,  24  nov.,  1884.) 


ODOR  AND  TOXIC  EFFECTS  OF  THE  PRODUCTS  OF  THE  FERMENTATION  PRODUCED  BY  THE 

COMMA  BACILLI. 

Note  by  Nicati  and  Rietsch.* 

Pure  cultures  of  the  comma  bacillus  present  a  characteristic  odor  which  is  not  at  all 
putrid  or  disagreeable,  but,  on  the  contrary,  is  something  etherial;  the  odor  is  that  of  the  intes- 
tinal contents  at  the  commencement  of  cholera,  esj^ecially  if  the  latter  be  exposed  for  24  hours- 
in  the  moist  chamber  to  a  temperature  of  25°  to  35°  C. 

If,  by  means  of  the  Pasteur  filter,  the  bacteria  are  removed  from  -pure  ciiltures  eigld 
days  old  at  least,  either  in  bouillon  or  nutritive  gelatine  (fornuila.  of  Koch),  and  the  filtered 
fluid  thus  obtained  is  injected  into  the  circulation  (jugular  vein,  crural  vein)  of  dogs,  the  fol- 
lowing symptoms  are  observed : 

In  a  first  series  of  experiments,  vomiting,  piirging,  general  dej^ression,  followed  l)y 
recovery  in  an  hour. 

In  a  second  series,  we  observed  disturbances  in  respiration,  characterized  by  more  i^ro- 
found  inspirations  and  expirations,  disturbances  of  the  digestive  organs  in  the  fox'm  of  repeated 
efforts  at  vomiting.  Remarkable  motor  disturbances  are  also  manifested.  A  dog,  which  ulti- 
mately recovered,  could  not  stand  upon  its  feet;  when  supported  it  made  futile  efforts  to 
walk,  the  fore  paws  were  flexed  as  a  resiilt  of  the  motor  paralysis  produced  by  the  injection. 
A  smaller  dog  fell  down  motionless,  keeping  its  eyes  open,  however,  and  exhibiting  very  slight 
movements  of  the  tail  when  it  was  caressed,  which  seemed  to  indicate  that  its  intelligence  and 
sensibility  were  retained.  This  dog  died  during  the  night,  after  more  than  12  hours.  There 
was  rapid  elevation  of  the  temperature.  At  the  autopsy  we  found  extensive  ecchymotic  spots  • 
in  the  duodenum  and  some  smaller  ones  in  the  stomach;  the  uiinary  bladder  was  empty,  the 
cortex  of  the  kidneys  was  greatly  injected:  the  blood  of  the  heart  and  large  vessels,  of  a  dark 
color,  was  entirely  free  from  clots,  and  it  presented  the  characteristic  signs  of  solution  of  the 

*  Cmpt.  rend,  de  I'acad  de  sci.,  24  nov.,  1884. 


660 


CHOLERA  IN  EUROPE  AND  INDIA. 


hsemoglobine,  which  one  of  us  had  previously  pointed  out  as  belonging  to  the  algid  stage  of 
cholera. 

The  same  filtered  fluid  injected  under  the  skin  of  various  animals,  even  in  greater  quan- 
tity, produced  no  effect. 

Recent  cultures  filtered  in  the  same  way  and  injected  under  the  skin  or  into  the  circu- 
lation were  found  to  be  absolutely  inactive. 


ATTENUATION  OF  THE  CHOLERA  VIRUS  AND  ACQUIRED  IMMUNITY. 

NiCATi  AND  RiETSCH  (Attenuation  of  the  cholera  virus.  Compt.  rend.,  July  13,  1885), 
found  that  although  comma  bacilkis  cultures  when  fresh  i^roduced  fatal  results  with  the 
symptoms  of  cholera  if  injected  into  the  intestinal  canal  of  guinea-pigs,  yet  after  the  lapse 
of  six  or  seven  months  they  were  found  to  have  lost  their  pathogenic  j)0wer,  but  subcu- 
taneous injection  was  in  that  case  followed  by  no  result  even  when  fresh  and  virulent  cholera 
-bacillus  cultures  were  administered. 


UPON  THE  FORMATION  OF  PTOMAINES  IN  CHOLERA.  • 
By  A.  VILLIERS.* 

1.  Since  the  first  discovery  of  the  toxic  alkaloids  which  are  formed  in  putrefying  cadavers 
"■fhe  question  has  often  arisen  if  analogous  alkaloids  are  not  to  be  found  during  life  in  certain 
diseases  which  end  by  a  genuine  poisoning. 

I  undertook,  in  November  last,  to  search  for  the  existence  of  alkaloids  in  the  organs  of 
-two  cholera  corpses,  which  M.  Hey  em  had  placed  at  my  disposal.  (These  two  cholera  patients, 
both  63  years  of  age,  died  at  the  St.  Antoine  Hospital,  the  first  after  5  days  of  illness,  the 
second  the  same  day  of  his  admission  to  the  hospital,  after  having  exhibited  characteristic 
symptoms,  the  first  without  having  undergone  any  other  treatment  than  revulsives  applied  to 
the  skin,  the  second  without  having  had  any  treatment  whatever.)  Their  organs,  examined 
24  hours  after  death  for  the  first,  12  hours  after  death  for  the  second,  gave  me  identical  results. 

I  extracted,  by  the  method  of  Stas,  an  alkaloid  which  was  distinctly  characterized  by  its 
alkaline  reaction  and  its  behavior  with  chemical  reagents.  I  found  it  in  considerable  quantity 
in  the  intestines  (an  amount  represented  by  at  least  0.02  of  a  gram  of  the  pure  crystalline 
hydrochlorate).  The  kidneys  contained  very  decided  traces  of  it;  the  liver  and  the  blood  of 
the  heart  scarcely  any. 

2.  This  alkaloid  is  liquid;  it  possesses  an  acrid  taste  and  quite  a  free  odor  of  hawthorn 
(aub^pine). 

With  litmus  its  reaction  is  alkaline;  it  is  a  strong  base,  which  is  not  liberated  by  the 
alkaline  bicarbonates,  but  only  by  the  alkalies.  Its  solutions  and  those  of  its  salts  give  a 
white  precipitate  with  the  iodide  of  mercury  and  potassium.  The  iodated  iodide  of  potassium 
gives  a  brown  precipitate,  even  in  extremely  diluted  solutions  where  the  iodide  of  mercury  and 
potassium  no  longer  precipitate,  contrary  to  what  is  usually  the  case  with  alkaloids.  Bromine 
water  gives  a  yellow  precipitate.  Picric  acid  yields  a  yellow  precipitate.  Tannin  and  the 
bichloride  of  mercury  cause  a  white  precipitate  from  concentrated  solutions.  The  chloride  of 
platinum  and  the  bichromate  of  potash  do  not  produce  a  precipitate.  The  ferricyanide  and 
the  perchloride  of  iron  added  to  the  solution  of  the  alkaloid  or  of  its  salts  do  not  immediately 
show  the  reactions  of  ptomaines,  and  this  reaction  subsequently  develops  only  very  slowly. 

Pure  sulphuric  acid  poured  upon  the  alkaloid  produces  a  slight  and  fugitive  violet  color. 

The  hydrochlorate  of  this  alkaloid  is  neutral  to  litmus  ;  it  crystallizes  in  long,  fine,  trans- 
parent needles,  extremely  deliquescent. 

*  Presented  by  M.  Barthelot,  and  sent  to  the  Committee  on  the  Breant  legacy.  Cmpt.  rend,  de  I'academie  de 
-sci.,  1885. 
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3.  I  have  studied  the  physiological  action  of  this  alkaloid,  in  aqueous  solution.  The 
small  quantities  at  my  disposal  did  not  permit  me  to  make  a  large  number  of  experiments. 

Small  doses  (1  to  2  milligrams)  injected  under  skin  of  a  frog  did  not  produce  any  well 
charactei'ized  effect.  The  number  of  heart  beats  of  the  frog  was  a  little  lessened  at  first,  from 
39  to  34,  but  it  again  returned  to  40.  Upon  another  frog  I  observed,  twenty  minutes  after  the 
injection  the  production  of  muscular  movements,  which  quickly  ceased  and  were  not  well 
marked. 

I  injected  under  the  skin  of  the  thigh  of  a  young  guinea-pig  the  remainder  of  the  alkaloid, 
a  quantity  representing  about  (>  milligrams  of  the  hydroclilorate  dissolved  in  a  half  ci;bic 
centimeter  of  water.  The  physiological  effects  this  time  were  very  marked.  They  con- 
sisted at  first  in  periodical  variations  of  the  number  of  heart  beats.  They  were  per  minute  as 
follows : 

Before  the  injection   2. 58 

'  Five  minutes  after   1.40 

Do   2.58 

Do   1.50 

Do  60 

Three-Cjuarters  of  an  hour  after  the  injection  the  anterior  extremities  were  violently  agi- 
tated by  a  rapid  trembling,  which  afterwards  invaded  the  j)osterior  members  and  quickly  van- 
ished. Following  this  the  animal  refused  to  eat,  and  death  supervened  only  four  days  after 
the  injection.  At  the  autopsy  I  found  subpleural  ecchymoses;  the  heart,  arrested  in  dias- 
tole, was  full  of  blood;  the  brain  was  a  little  congested. 

As  one  sees,  the  most  striking  result  was  the  periodic  variation  observed  at  first  in  the 
number  of  heart  beats,  which  sensibly  varied  in  the  proportion  of  1  to  5,  and  in  the  violent 
nervous  trembling  produced  three-quarters  of  an  hour  after  the  injection. 

4.  Thus,  as  I  have  stated,  an  alkaloid  is  found,  especially  in  the  intestine.  But  its  pres- 
ence in  small  quantity  in  the  kidneys  and  its  almost  comi)lete  absence  from  the  blood  and  from 
the  liver  seem  to  indicate  a  rapid  elimination  by  the  urine. 

I  propose  to  investigate  whether  or  not  alkaloids  are  formed  during  life  in  the  organs 
of  certain  other  diseases,  especially  in  typhoid  fever.  The  study  of  these  alkaloids  might 
pei'haps  afford  useful  therapeutic  indications.  Possibly,  if  it  be  true  that  these  diseases  ter- 
minate by  a  poisoning,  one  might  be  able  to  prevent  the  latter  from  taking  place  by  means  of 
an  antidote  administered'  continuously  until  the  cause  of  the  production  of  the  poison  may 
have  disappeared.  * 

The  study  of  these  alkaloids  may  besides  have  great  interest  for  toxicology.  Their 
formation  shows  once  more  that  it  does  not  suffice  to  find  a  toxic  substance  in  the  organs  in 
order  to  be  able  to  affirm  a  case  of  poisoning,  and  that  it  is  absolutely  indispensable  to  define 
the  nature  of  this  substance. 

The  same  author  {Ibid,  p.  1078)  has  by  means  of  the  same  method  extracted  an  alkaloid 
from  the  organs  of  two  children  dead  of  broncho  pneumonia  following  rugeola  (no  alkaloid 
had  been  administered  during  the  djsease).  This  alkaloid  presents  very  sensible  differences 
from  that  which  he  extracted  from  the  organs  of  cholera  patients.  It  differs  from  the  latter 
by  its  odor,  its  taste,  its  feeble  alkalinity,  the  properties  of  its  hydroclilorate,  and  some  of  its 
reactions;  its  physiological  properties  and  its  mode  of  localization  are  also  different. 

*  Perhaps  in  cholera  one  might  try  the  continuous  action  of  iodine  water  in  such  a  manner  as  to  continuously 
transform  the  alkaloid  into  an  insoluble  combination;  or,  if  this  produce  a  caustic  effect  upon  the  mucous  mem- 
brane of  the  intestine,  especially  upon  that  which  has  lost  its  epithelium,  one  might  perhaps  try  the  action  of 
iodide  of  starch. 


Five  minutes  after  2.64 

Do  9.90 

Do   2.53 

Do   1.20 

Do   2.94 


IiTe  mmutes  after   2.22 

Do   3.70 

Do   2.22 

Do   2.28 

Two  days  after   2.46 
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CONCERNING  THE  POISONOUS  NATURE  OF  THE  COMMA  BACILLUS. 
By  Professor  Cantani,  of  Naples.* 

Believing  that  the  thickening  of  the  blood  in  cholera  is  not  sufficient  to  explain  the  symp- 
tology  of  the  disease,  and  that  we  must  believe  in  the  action  of  a  specific  poison,  Cantani 
undertook  to  find  out  whether  the  poisonous  effect  was  due  to  ptomaines— poisons  secreted 
by  the  bacilli— or  to  the  poisonous  effect  of  the  bacilli  themselves.  His  experiments  supported 
the  latter  view. 

Piire  cultures  of  cholera  bacilli  in  flesh-peptone-bouillon,  which  were  sterilized  by  heating 
to  100°C,  injected  into  the  peritoneum  of  dogs  produced  the  symptons  of  a  cholera  poisoning, 
whilst  the  simple  sterile  flesh-peptone-bouillon  used  in  the  same  way  excited  no  symptoms  at 
all;  and,  besides,  the  injection  of  flesh -peptone-bouillon  containing  living  bacilli  was  not  always 
followed  by  choleroid  phenomena.  "From  this  it  would  seem  that  the  dead  cholera  bacilli, 
when  absorbed, poison  the  body  very  much  like  poisonous  mushrooms  do  when  eaten." 

But  since  the  cholera  poison  is  always  produced,  we  are  forced  to  admit  that  the  more 
numerous  the  cholera  bacilli,  the  more  the  poison  is  generated  and  reaches  the  blood. 

The  therapeutic  indications  would  therefore  be  : 

(1)  Limit  the  devolopment  of  the  cholera  bacilli  in  the  intestinal  canal : 

(2)  Assist  elimination  of  the  absorbed  poison. 

The  so-called  tannic  enterodys  is  meets  the  first  indication  better  than  otther  means  here- 
tofore piit  into  practice,  all  the  more  as  experiments  concerning  the  action  of  tannic  acid  upon 
cultures  of  cholera  bacilli  at  37°C.  show  that  one-half  to  1  per  cent,  of  tannic  acid  succeeds 
in  impeding  development  of  the  bacilli  and  in  making  the  already  advanced  cultures  sterile 
for  transplanting  to  other  media. 

The  second  indication  is  met  by  hypodermoclysis,  which,  even  if  it  may  not  be  indicated 
by  the  danger  which  threatens  through  thickening  of  the  blood,  yet  reduces  by  one-half  the 
mortality  of  grave  cholera  attacks.  Furthermore,  the  tannic  enterodysis  is  useful  in  causing 
the  resumption  urination,  and  thus  meets  the  second  indication,  while  thereby  also  augment- 
ing to  a  considerable  degree  the  effect  of  the  hypodermoclysis. 


A  CHOLERA  PTOMAINE. 

Klebs  (Correspondenz-blatt  f.  Scweizer  Aerzte,  1885,  No.  13),  who,  with  Koch,  believes  that 
the  severe  symptoms  of  cholera  in  the  human  being  are  due  to  a  chemical  poison  which  the 
cholera  bacteria  produce,  failed  to  find  the  artificial  production  of  these  symptoms  in  guinea  pigs. 
The  author  sought  to  learn  if  Koch's  comma  bacilli  produce  such  a  poison  in  nutrient  gelatine. 
To  this  end  the  author  added  to  2  or  3  kilograms  of  sterilized  beef  broth  some  cholera  bacilli, 
and  allowed  the  whole  to  grow  at  a  temperature  of  35°  C. ;  he  then  acidulated  the  broth  with 
hydrochloric  acid,  filtered,  and  added  to  the  filtrate  chloride  of  mercury  in  excess.  The  pre- 
cipitate formed  was  filtered,  suspended  in  water  and  freed  -from  the  mercury  by  treatment  with 
sulphuric  acid;  the  precipitate  was  moistened,  then  dissolved  in  a  little  water  and  neutralized 
by  caustic  soda.  Two  cubic  centimeters  of  this  fluid  was  injected  into  the  jugular  vein  of  a 
rabbit,  with  the  production  of  marked  nervous  phenomena,  narrowing  of  the  pupil,  dyspnoea, 
twitching  of  the  muscles,  followed  by  severe  cramps.  In  the  second  animal,  3  minutes  after 
a  similar  injection,  cramps,  widening  of  the  pupils,  and,  3  minutes  later,  death  followed.  The 
heart  was  arrested  in  diastole,  but,  under  the  influence  of  air,  again  began  to  beat.  A  sub- 
stance obtained  with  the  double  salt  of  platinum  in  another  manner  from  a  cholera-culture 
was  very  similar  in  its  action,  although  less  energetic.  Kleb  considers  these  experiments  to 
warrant  the  assumption  of  the  existence  of  a  cholera  poison,  and  thinks  that  this  poison  prob- 
ably belongs  to  a  large  group  of  substances  produced  during  the  growth  of  bacteria. 

*  Tageblatte  der  59.  Versammlung  deutscher  Naturforscher  und  Aerzte  zu  Berlin,  1886;  from  "  Baumgart- 
ner's  Jahresbericht,  zweite  Jahrgang,  1886,  and  Giftigkeit  der  Cholera- Bacillen  (Deut.  med.  Wochenschrift,  1886, 
No.  45. 
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THE  ETIOLOGY  OF  ASIATIC  CHOLERA* 

Dr.  Hueppe  concludes,  from  his  studies  and  from  those  of  Wood,  of  Edinburgli,  upon  the 
nature  of  cholera,  that  it  is  a  process  limited  to  the  intestine;  it  is  biologically  a  specific  intes- 
tinal putrefaction  with  the  production  of  a  specific  toxin.  The  loss  of  water  and  the  denuda- 
tion of  the  intestinal  mucous  membrane  of  its  epithelium,  though  important  symptomatically, 
are  without  etiological  relation  to  the  disease.  As  far  as  experiments  yet  indicate,  the  cholera 
bacteria,  whether  entering  the  system  in  a  moist  or  dry  condition,  and  whether  inhaled  or 
swallowed,  always  reach  the  intestine  by  way  of  the  stomach.  It  has  been  found  that  with  a 
proper  selection  of  nourishment,  but  without  the  presence  of  oxygen,  the  cholera  bacteria  pro- 
duce their  poison  more  energetically  and  more  quickly  than  under  the  ordinary  conditions  of 
culture  in  the  presence  of  air.  This  is  in  accord  Avitli  the  fact  that  the  cholera  process  is  car- 
ried on  in  man  under  the  conditions  of  anaerobiosis.  Wood  has  shown  conclusively  that  bac- 
teria in  a  state  of  anaerobiosis  are  much  more  sensitive  to  external  conditions  than  when  in  a 
condition  of  aerobiosis.  The  cholera  bacteria,  therefore,  though  very  energetically  producing 
toxin  in  the  intestine,  are  much  more  sensitive  to  external  agents,  so  that  traces  of  acid  are 
sufficient  for  their  destruction.  They  are  more  easily  destroyed  in  the  fresh  stool  than  at  any 
other  time.  From  a  clinical  stand-point,  therefore,  it  is  important  to  disinfect  tlie  stools  and 
the  linen  at  once,  since  with  delay  the  resistance  of  tlie  rnicro-organisms  increases.  A  thera- 
peutic indication  depending  on  the  facts  brought  forward  is  to  administer  by  the  mouth  some 
substance  which  may  pass  the  stomach  unchanged,  and  in  the  intestine  act  uj)ontlie  bacteria. 
For  this  purpose  salol  appears  to  be  best  fitted,  in  the  effort  to  exert  an  internal  and  perhaps  S'pe- 
cific  action  against  the  disease.  These  observations  account  for  tlie  hitherto  puzzling  fact  that 
cholera  only  seldom  is  contagious,  transmitted  directly  from  the  sick  to  the  well.  The  bacteria  are 
in  such  a  susceptible  condition  on  leaving  the  bowel,  that  even  if  they  at  once  find  their  way  into 
the  stomach  of  a  healthy  person,  they  will  almost  certainly  be  destroyed  by  the  gastric  juice. 
In  a  short  time,  however,  the  anaerobic  cholera  bacteria  outside  the  body,  in  the  presence  of 
air  and  supplied  with  proper  nourishment,  become  aerobic.  It  is  also  true  that  the  cholera 
bacteria  in  the  anaerobic  condition  are  much  more  particular  in  the  choice  of  their  nourish- 
ment than  when  aerobic;  and  this  constitutes  another  ground  for  their  increased  power  of  re- 
sistance outside  of  the  body.  The  author  also  maintains  that  there  is  a  third  form — the 
artlirospores — which  is  even  more  resistant  than  the  vegetative  aerobic  form.  In  any  case, 
should  any  of  the  forms  whose  power  of  resistance  has  been  increased  enter  the  stomach,  it 
would  seem  that  they  are  not  destroyed  there,  even  by  the  presence  of  acid,  but  pass  into  the 
intestine,  and  there  complete  the  circulus  vitiosus.  Pettenkofer  has,  with  reason,  made  prom- 
inent the  epidemiological  observation  that,  as  a  rule,  the  cholera  infection  is  indirect,  being 
influenced  by  external  conditions,  the  principal  of  these  conditions  being  the  variations  in  the 
ground-water.  With  the  diminution  of  the  ground-water — i.  e,,  with  the  diminution  in  the 
degree  of  dampness  in  the  upjier  layers  of  the  ground,  the  danger  of  cholera  increases;  while 
with  the  increase  of  dampness  in  the  upper  layers  the  danger  decreases.  The  proper  expla- 
nation of  this  would  appear  to  be  that  the  cholera  germ  enters  the  ground  in  its  most  sensitive 
and  least  resistant  condition.  If  too  much  moisture — i.  e.,  too  little  air  and  atmospheric 
oxygen — is  present,  they  simply  perish.  If  the  ground  is  only  dami^,  so  that  air  can  reach 
them,  as  aerobic  they  increase  at  the  expense  of  the  nutrient  matter  present.  If  now,  with 
these  viable  cholera  germs  in  the  ground,  the  ground- water  diminishes,  the  conditions  are 
those  most  favorable  to  aerobic  life,  and  the  cholera  germs  increase.  The  jireliminary  condi- 
tions are  thus  fulfilled  for  a  miasmatic  spread  of  a  cholera  epidemic.  If,  on  the  other  hand, 
while  an  epidemic  is  in  progress  the  ground-water  increases  in  amount,  the  bacteria  can  no 
longer  increase,  and  are  either  destroyed  or  rendered  inactive,  and  the  ei^idemic  ceases  for 
want  of  suitable  infectious  material.  Of  course,  these  bacteriological  facts  are  not  the  only 
epidemiological  factors;  hiit  the  conclusion  seems  justifiable  that  Asiatic  cholera  is  truly  a 
miasmatic-contagious  disease,  with  epidemiologically  marked  prominence  of  the  dependence 
upon  external  circumstances,  the  nature  of  which  bacteriologically  has  now  become  clearer. 

*Froin  the  Med.  Rec,  Sept.  13,  1890,  and  Amer.  Jour,  of  Med.  Sci.,  July,  1890. 
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CHEMICAL  INVESTIGATIONS  CONCERNING  THE  SUBSTANCES  WHICH  ARE  ELABORATED  IN 
THE  FERRAN  BOUILLON  IN  THE  LIQUID  CULTURES  OF  THE  C0M3IA  BACILLUS. 

By  Vivez,  Pelegi  and  Munita.* 

Is  the  comma  bacillus  or  the  peronospora  Ferrani  the  cause  of  the  disease?  Is  it  certain  tha 
the  bacillus  is  found  in  the  digestive  apparatus  of  healthy  man  ?  Is  it  the  cause  or  the  effect 
of  cholera  ?  If  the  bacillus  is  not  directly  the  thing  which  produces  the  disease,  can  the  latter 
be  due  to  some  chemical  product  elaborated  by  it  ? 

Neither  is  it  incumbent  upon  us,  nor  this  the  occasion,  to  respond  to  the  first  questions. 
With  respect  to  the  last,  the  subjoined  analytical  studies,  which  we  have  brought  to  an  end 
may  perhaps  serve  for  a  reply. 

Before  entering  at  length  into  this  question  we  would  make  some  remarks  concerning  the 
object  of  our  study  and  the  circumstances  which  have  prompted  it. 

The  symptomatology  of  the  disease,  the  fact  observed  by  some  that  cholera  can  be  pro- 
duced by  injections  of  pure  cultures  without  encountering  the  bacillus  in  the  blood  or  in  the 
digestive  apparatus,  as  also  the  affirmation  that  the  same  results  have  been  obtained  by  injec- 
tion of  cultures  which  have  been  subjected  to  the  action  of  heat,  have  given  ground  for 
supposing  that  the  micro-organism  may  not  be  the  direct,  but  the  indirect,  cause  of  the  dis- 
ease, through  the  action  of  a  product  of  a  chemical  nature  elaborated  by  the  microbe.  That 
is  to  say,  the  theory  has  been  advanced  similar  to  that  which  has  been  set  up  in  the  case  of 
the  micoderma  vini,  where  alcohol,  carbolic  acid,  and  other  products  of  alcoholic  fermentation 
are  formed. 

This  being  a  problem  of  such  interest  and  transcendental  importance  the  board  of  military 
hygiene  could  not  remain  indifferent  to  its  solution,  and  therefore,  your  excellency,  who  have 
always  distinguished  yourself  by  your  active  patronage  of  the  sciences,  and  who  Avith  so  much 
earnestness  has  desired  that  the  military  hoard  of  hygiene  should  occupy  a  prominent  position  in 
the  progressive  movement  of  human  knowledge,  determined  to  nominate  a  commission, 
charged  with  making  a  careful  investigation  of  attenuated  cultures  of  the  comma  bacillus, 
such  as  those  used  for  inoculation,  and  having  for  its  principal  object  the  isolation  of  the 
products  elaborated  in  the  culture  fluids. 

Analysis. — The  first  analyses  were  performed  upon  some  specimens  of  broth  prepared 
by  Dr.  Ferran.  In  these,  following  the  procedure  which  is  detailed  further  on,  the  presence 
of  a  ptomaine,  perfectly  characterized  by  means  of  its  reactions,  was  demonstrated.  These 
reactions  will  be  found  related  at  length  at  the  end  of  this  report,  and  for  this  reason  we  will 
not  repeat  them  here. 

The  Commission  deemed  it  advisable  that  the  analysis  should  be  made  upon  a  large  scale, 
because  although  more  dangerous,  isolation  of  the  ptomaine  and  the  determination  of  its  char- 
acter and  reactions  would  be  more  easy.  To  this  end  your  excellency  ordered  that  large 
quantities  of  cultures  be  furnished  by  the  chemical  laboratory  of  the  military  hospital. 

Having  received  18  kilograms  of  the  culture  of  the  comma  bacillus  we  proceeded  at  once 
to  its  microscopic  examination,  which  latter  proved  that  the  broth  contained  small  numbers  of 
the  comma  bacillus,  probably  because  of  the  fact  that  it  (the  broth)  was  only  recently  inocu- 
lated. On  this  account  we  thought  it  advisable  to  keep  the  cultures  in  the  incubating  oven, 
for  the  space  of  8  days  at  a  temperature  which  oscillated  between  30°  and  35°  C.  This  jjeriod 
havii}.g  transpired,  a  new  microscopic  examination  showed  that  the  number  of  microbes  had 
very  considerably  increased.  The  chemical  investigation  of  the  broth  was  now  proceeded 
with. 

The  broth  presented  the  following  characteristics:  Amber  color,  cloudy,  of  an  odor  and 
taste  sui  generis,  uniform  throughout  its  whole  mass,  and  of  an  alkaline  reaction.  It  was  distilled 
in  an  appropriate  apparatus  in  which  all  of  the  volatile  products  could  be  collected.  The 
vapor  bath  being  employed  without  the  temperature  rising  above  45°,  in  order  to  jjrevent  as 
much  as  possible  the  alterations  of  the  principles  contained  in  the  broth,  as  also  of  those  which 
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might  have  evolved  in  tlie  development  in  the  microbes,  the  distilled  liquid  was  collected  in 
several  portions,  in  order  to  separate  as  much  as  possible  the  more  stable  from  the  less  stable, 
the  more  fixed  from  the  more  volatile,  and  it  was  tested  by  the  proper  re-agents  for  alkaloids 
and  ptomaines,  with  the  result  that  it  did  not  appear  to  contain  any  principle  of  this  nature 
which  could  be  j)assed  over  in  the  distillation. 

The  re-agents  employed  were:  Red  litmus  paper,  blue  litmus  paper,  turmeric  paper;  solu- 
tion of  nitrate  of  silver,  iO  per  cent. ;  solution  of  chloride  of  mercury,  10  per  cent. ;  solution  of 
chloride  of  platina,  10  per  cent. ;  solution  of  chloride  of  gold,  10  per  cent. ;  solution  of  ferri- 
cyanide  of  potassium,  10  per  cent. ;  solution  of  tannic  acid,  10  per  cent. ;  solution  of  Tnchro- 
mate  of  potassa,  10  per  cent. ;  re-agent  of  Erdmann,  re-agent  of  Mayer,  re-agent  of  Pentel, 
re-agent  of  Froehde.  re-agent  of  Marme. 

The  absence  of  principles  in  the  distilled  liquid  being  demonstrated,  examination  pro- 
ceeded with  the  residuum  of  the  distillation.  This  was  a  substance,  sirupy,  yellowish  in  color, 
of  an  odor  like  glue,  and  of  a  repugnant  taste.  It  was  mixed  in  the  closed  apparatus  with 
triple  the  volume  of  pure  absolute  ethylic  alcohol  and  agitated  a  short  time,  a  few  drojjs  of 
alcoholic  solution  of  sulphuric  acid  were  added  in  order  to  neutralize  the  alkalinity  of  the 
broth.  The  liquid  was  again  tested  at  the  end  of  48  hours,  and  if  its  degree  of  acidity  were 
very  slight  a  few  more  drops  of  acid  were  added.  If  on  the  following  day  the  same  degree  of 
acidity  was  found  to  be  maintained,  we  proceeded  to  the  seiDaration  of  the  alcoholic  liqiiid 
from  the  aqueous  residue  which  filled  the  bottom  of  the  flask. 

The  said  residue,  which  appeared  heterogeneous,  composed  of  two  layers — an  inferior, 
granular  and  whitish,  and  a  superior,  yellowish  and  viscid — was  subjected  to  the  former  treat- 
ment in  order  to  remove  the  slightest  trace  of  the  acid  salt. 

Acid  alcoholic  liquid. — The  united  alcoholic  liquids  were  distilled.  In  order  to  avoid 
alteration  of  the  principles  by  the  action  of  the  air,  and  facilitate  the  distillation  at  a  low  t 
perature,  distillation  was  performed  iii  vaco  by  means  of  the  following  apjjaratus  :  The  alco- 
holic liquids  were  placed  in  a  three-mouthed  bottle,  submerged  in  a  marine  bath.  One  of  the 
mouths  was  furnished  with  a  long  glass  curved  tube  placed  in  communication  with  mercury, 
serving  in  fact  as  a  manometer;  another  was  furnished  with  a  thermometer;  and  finally  the  last 
was  placed  in  communication  by  means  of  a  wide  glass  tube  with  a  reservoir  containing  water; 
the  latter  was  connected  with  two  Liebig  tubes,  the  proximal  end  of  which  contained  a  solu- 
tion of  chlorohydric  acid  of  10  per  cent.,  and  the  distal  contained  distilled  water  and  commu- 
nicated with  a  retort  of  Gay-Lussac. 

Neither  in  the  distilled  alcohol  nor  in  the  liquid  of  the  Liebig  tubes  was  there  the  slightest 
indication  of  any  substance  contained. 

The  residue  of  the  distillation,  completely  freed  of  alcohol,  was  submitted  to  the  action  of 
ethylic  ether  twice  consecutively.  Evaporation  of  the  etheric  liquid  to  dryness  left  a  residue 
slightly  acid,  j)artly  soluble  and  partly  insoluble,  accompanied  by  fatty  matter  and  coloring 
matter,  but  in  it  no  indications,  by  means  of  the  reactions  above  enumerated,  of  alkaloid  sub- 
stances were  met  with. 

The  residuum  insoluble  in  ether  after  the  former  treatment  was  rendered  alkaline  with  the 
nitrate  of  barium  and  a  new  quantity  of  ethylic  ether  was  added  with  the  object  of  dissolving 
the  alkaloids,  ptomaines  and  substances  behaving  like  them. 

This  operation  was  repeated  twice  and  the  etheric  liqiiids  being  added  together  were  fil- 
tered and  distilled  at  a  temperature  of  25°  to  28°  C.  in  vacuo,  aud  with  the  precautions  essen- 
tial to  such  a  delicate  operation. 

The  rigorous  exactness  of  the  method  employed  insured  our  arrival  at  the  point  of  isola- 
tion of  the  ptomaines  in  case  there  were  any. 

The  residuum  of  the  distillation  is  a  ptomaine  perfectly  characterized  by  its  properties  and 
reactions,  being  precisely  the  same  as  that  met  with  in  the  bouillon  of  Ferran. 

Characters  of  the  x^lomaine. — It  is  solid,  of  a  buttery  consistence  and  yellowish  color, 
becomes  dry  by  the  action  of  the  air,  is  of  a  heavy  and  nauseous  odor  and  of  a  bitter  taste. 
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xincrystallizable,  soluble  in  water,  alcohol,  etlier,  chloroform,  and  in  the  dilute  acetic,  nitric^ 
and  chlorohydric  acids  is  strongly  alkaline  by  litmus  and  turmeric  paper. 

The  ptomaine  and  its  chlorohydrate  and  acetate  salts,  which  are  less  changeable,  give  the 
following  reactions : 

■Re  as-ent  of  Maver  \       abundant  floculent  yellowish-white  precipitate,  which  does  not 

'  ^                              (     become  crystalline  in  34  hours. 
Re-agent  of  Schwarzenbach.  No  precipitate  or  change  of  color  in  24  hours. 
Re-agent  of  Sonnenschein.  .Amorphous,  yellowish  precipitate  rose-color  liquid  in  24  hours. 
Re-agent  of  Marme  Amorphous,  rosy-yellowish  precipitate. 

Potassic  cvanide  of  silver    ^mo^phous,  grayish  white  precipitate  ;  does  not  appear  until  after  24 
I  hours. 

(  Canary  yeUow,  crystalline  precipitate,  which  is  slow  to  appear ;  ex- 
Chloride  of  platinum  . . . .  -|    amined  under  the  microscope  it  is  formed  of  very  confused  laminated 
(  crystals. 

Chloride  of  mercury  Immediate  precipitate  of  amorphous,  white  flocculi. 

■R,w,vr.r.T;rio  r,f  T-.rvi-Q Qciiim  (  After  some  time  a  pulverulent  sediment  is  formed,  which,  seen  under 

(lo  P^LtsffiS  microscope,  appears  to  consist  of  groups  of  slightly  yellow 

^  '    {    prisms  united  in  the  form  of  rosettes. 

Solid   bichromate  of  po-  S  Rapid  reduction  ;  the  appearance  of  a  gray  color,  which  passes  to  a 

tassa and  suliihuric  acid.  (     dirty  green,  and  finally  emerald  green. 
Tannic  acid  '.  An  amorphous,  gray  precipitate  which  forms  slowly. 

Ferri-cyanide  of  potassium   Reduction  with  formation  of  a  blue  precipitate, 
and  chloride  of  iron. 

Iodic  acid  There  is  no  reduction. 

Dilute  sulphuric  acid  Solution. 

Concentrated  sulphuric    (  De-organization  with  swelling,  and  a  color  of  cinnamon  of  a  viola- 
acid.  I    ceous  aspect. 

/  Nitric  acid  Solution,  with  slight  yellowish  color. 

Re-agent  of  Froehde  Red  flesh  color,  which  persists  some  hours. 

'      Iod_ine  in  iodide  of  potas-  (  ^j^^orphous  gray  precipitate. 

CI  SlUlll.  ( 

Re-agent  of  Mayer  Crystalline,  yellowish  precipitate. 

Re-agent  of  Dragendorff . .  .Amorphous,  whitish  precipitate. 

The  chlorohydrate  of  the  ptomaine  crystallizes  in  acicular  prisms. 

On  account  of  these  re-actions  the  Commission  think  that  they  may  characterize  the  prod- 
met  isolated  as  an  alkaloid  of  the  class  of  ptomaines. 

Physiological  tests. — The  presence  of  a  ptomaine  being  already  demonstrated  in  the  cult- 
ures, we  i^roceeded  to  test  its  action  iipon  the  economy. 

Two  series  of  tests  were  devised:  In  the  first,  the  ptomaine  was  administered  by  ingestion; 
in  the  second  by  injection. 

Ingestion  by  a  inan  of  the  pure  ptomaine  in  the  quantity  of  5  milligrammes,  aside  from  the 
disagreeable  and  na^iseating  taste  which  characterizes  it,  occasioned  no  trouble  or  disturbance 
■of  function.    The  experiment  was  performed  upon  one  of  the  members  of  the  Commission. 

Double  this  proportion  was  injected  into  a  guinea-pig  without  producing  any  notable 
phenomena. 

The  experiments  by  hypodermic  injection  were  performed  upon  guinea-iiigs.  Into  each 
■one  a  cubic  centimeter  of  distilled  water  which  held  in  solution  of  a  centigramme  of  the  pure 
ptomaine  was  injected  with  a  .syringe  of  Pravaz.  The  injection  was  performed  in  the  epigas- 
tric region  with  the  result  of  producing  a  painful  jDhlegmon  at  the  point  of  puncture  and  a 
general  state  of  excitement,  accompanied  by  increase  in  the  number  of  inspirations,  rise  of 
temperature,  and  some  evacuations,  not,  however,  of  a  diarrhceic  character.  After  a  half  hour 
they  became  exceedingly  prostrated,  approaching  a  moribund  condition,  without  appetite,  but 
in  24  hours  recovered  their  habitual  vivacity,  and  to-day  they  are  perfectly  well. 

In  other  guinea-pigs  the  injections  were  performed  with  the  chlorohydrate  of  the  ptomaine, 
followed  by  identical  phenomena  although  more  pronounced. 

From  all  of  which  the  Commission  deduce  :  That  the  comma  bacillus  develops  in  its  cult- 
ures a  principle  of  the  nature  of  a  ptomaine,  different  from  the  ptomaines  already  discovered; 
that  this  ptomaine  is  stable  and  can  form  crystalline  salts;  that  although  it  produces  in  guinea- 
pigs  a  pathological  disturbance,  it  does  not  possess  the  intensity  which  has  been  supposed;  per- 
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hajDS  upon  man  the  action  may  be  more  energetic,  since  tlie  intensity  of  the  poison  is  very 
different  according  to  the  species  of  animal  upon  which  it  is  tried,  bnt  the  Commission  liave 
had  no  means  of  reacliing  that  point  of  experimentation. 

In  the  manner  above  described  it  has  been  demonstrated  that  in  tlie  liquids  in  which  the 
comma  bacillus  lives  a  principle,  of  basic  reaction,  of  the  nature  of  the  alkaloid,  is  developed, 
i.  e.  produced  in  the  animal  organism,  and  this  principle  receives  the  name  of  a  ptomaine. 
This  new  principle  presents,  in  a  manner  which  leaves  no  place  for  doubt,  all  the  characters 
which  distinguish  the  said  alkaloid;  its  subcutaneous  injection  determines  physiological  dis- 
turbances, but  because  of  not  being  able  to  make  experiments  upon  man  the  Commission  could 
not  discover  if  it  is  capable  of  determining  symptoms  which  are  analogous  to  those  of  cholera. 

This  is,  your  excellency,  what  the  Commission  have  felt  it  their  duty  to  report  as  the  results 
of  their  extensive,  difficult,  and  dangerous  labors,  thus  bringing  to  a  happy  realization  the 
desire  expressed  by  your  excellency  that  Spanish  military  pharmacy  should  contribute,  accord- 
ing to  its  ability,  to  the  advancement  of  science;  instead  of ,  on  the  contrary,  figuring  at  the 
head  of  certain  centers  and  corporations,  they  have  occupied  themselves  with  the  vital  and 
most  important  question  of  investigating  what  may  be  the  cause  of  cholera,  and  its  corollary 
the  means  of  annihilating  and  combating  it. 

If  it  has  not  been  possible  to  arrive  at  the  latter  consummation  there  is  the  satisfaction  of 
having  perhaps  made  a  most  important  discovery  which  must  receive  the  praise  of  humanity 
and  deserve  also  the  recognition  of  the  men  of  science. 


RESEARCHES  UPON  A  CHOLERA  PTOMAINE. 

By  NiCATI  AND  RiETSCH.* 

First,  the  authors  discuss  the  existence  of  a  cholera  ptomaine.  Like  Pouchet  and  Villiers, 
Nicati  and  Reitsch  succeeded  always  in  extracting  from  bouillon  cultures  of  cholera  bacteria  and 
from  the  intestinal  contents  of  recent  cholera  cadavers  (1-2  hours  post  mortem),  a  substance 
which  the  accepted  chemical  reactions  showed  to  be  an  "alkaloid,"  and  which  had  a  deleteri- 
ous action  on  the  animals;  and  on  account  of  the  constant  jiresence  of  the  Koch's  cholera 
bacteria  in  the  intestinal  canal  at  the  commencement  of  cholera  attacks  which  present  striking 
appearances  of  an  intoxication,  these  authors  believe  themselves  justified  in  admitting  the 
identity  of  the  two  alkaloid  siibstances.  Furthermore,  they  do  not  doubt  that  in  the  alkaloid, 
the  presence  of  which  they  have  demonsti'ated,  the  agent  is  found  which  causes  the  grave 
symptoms  of  an  attack  of  cholera  in  man. 

*  Berlin,  klin.  Wochenschr. ,  7,  18,  1887. 


CHAPTER  IV. 


THE  ETIOLOGY  OF  CHOLERA  AND  ITS  DIFFERENTIAL  DIAGNOSIS  FROM 

MALARIA. 

SECTION  1. 

PEESONAL  OBSERVATIONS  CONCERNING  THE  ETIOLOGY  OF  ASIATIC  CHOLERA. 

GENERAL  RE3IARKS. 

Having  first  f  amilarized  myself  witli  tlie  characteristics  of  tlie  comma  bacillus  of  Kocli,  of 
Fiiikler-Prior,  of  Deneke,  and  of  the  Miller  and  those  of  the  so-called  Naples  bacillus  of 
Emmerich,  by  a  visit  to  the  Imperial  Board  of  Health  at  Berlin  and  to  the  laboratories  of 
Koch  and  Miller  in  the  same  city,  and  having  provided  myself  with  the  necessarj^  apparatus 
for  bacteriological  investigations,  I  proceeded  to  the  theater  of  the  cholera  epidemic  in  south- 
ern Europe,  spending  some  time  in  investigations  in  Italy,  southern  France,  and  Spain,  and 
subsequently  continuing  them  in  India. 

I  made  numerous  microscopic  and  culture  experiments  with  the  dejecta,  vomit,  intestinal 
contents,  blood  and  tissues  from  cases  of  cholera  in  each  of  these  countries,  except  France, 
During  the  course  of  these  investigations  I  also  had  frequent  occasion  to  make  similar  obser- 
vations in  other  diseases  affecting  the  intestinal  tract.  After  my  return  to  America  I  also 
had  the  opportunity  of  making  investigations  at  the  New  York  quarantine  station  at  the  time 
of  prevalence  of  cholera  there  in  the  fall  of  1887.  Since  my  return  home  I  have  also  frequently 
sought  for  the  presence  of  comnii  bacilli  m  the  intestinal  contents  and  various  organs  of 
patients  affected  with  various  diseases. 

The  results  of  all  these  investigations  may  be  summarized  by  the  statement  that  I  have 
had  no  difficulty  in  finding  the  comma  bacillus  of  Koch  present  in  dejecta  and  intestinal  con- 
tents of  every  case  of  Asiatic  cholera  which  has  come  under  my  observation.  I  have  never 
been  able  to  find  this  microbe  in  the  blood  or  in  the  tissues  or  organs  outside  of  the  intestinal 
canal  in  the  human  being.  On  the  other  hand,  I  have  never  been  able  to  find  the  comma 
bacillus  of  Koch  present  in  any  other  disease.  I  have,  however,  occasionally  found  in  the 
intestinal  contents  of  the  healthy  human  being,  and  also  in  various  diseased  conditions,  the 
presence  of  a  short  bacillus  which  morphologically  and  under  various  methods  of  culture 
presents  characteristics  which  render  it  impossible  to  distinguish  this  microbe  from  that 
claimed  by  Emmerich  as  the  cause  of  Asiatic  cholera,  namely,  the  Naples  bacilkis. 

In  observations  since  the  publication  of  the  discoveries  of  Koch  concerning  his  comma 
bacillus,  made  previous  to  my  commission  to  investigate  cholera,  as  well  as  during  the  conduct 
of  my  observations  in  Europe  and  India,  I  have  not  unfrequently  encountered  under  various 
circumstances  divers  species  of  curved  bacilli  which  morphologically  more  or  less  closely  resem- 
bled the  microscopic  appearances  of  the  comma  bacillus  of  Koch.  Thus  I  have  met  with  curved 
bacilli  in  the  secretions  of  the  human  mouth  during  health ;  curved  bacilli  in  the  exudate  of 
human  croupous  pneumonia :  cixrved  bacilli  in  the  scrapings  of  dj^senteric  xilcers  ;  curved 
bacilli  in  the  leucorrhceal  discharges  and  in  scrapings  from  uterine  ulcers ;  curved  bacilli 
in  stagnant  water ;  curved  bacilli  in  water  of  suspected  and  unsuspected  sources  ;  curved 
bacilli  in  running  water  of  various  localities,  and  even  curved  bacilli  floating  in  the  air.  But 
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not  once  have  I  been  able  to  meet  with  m  any  other  cases  than  those  of  Asiatic  cholera,  or 
anywhere  else  than  in  cultures  derived  therefrom,  any  curved  bacilkis  which  biologically,  that 
is,  under  artificial  culture,  has  proved  to  be  identical  with  the  comma  bacillus  of  Koch. 
Furthermore,  previous  to  my  investigations  concerning  cholera  I  had  occasion  to  observe  the 
presence  of  curved  bacilli  in  the  water  of  the  Susquehanna  River,  which  by  a  few  physicians 
had  been  charged  with  the  responsibility  of  generating  an  extensive  epidemic  of  typhoid  fever 
in  the  town  of  Plymouth  in  the  spring  of  1885,  and  two  or  three  years  previous  to  that  date  I 
had  the  fortune  of  encountering  in  a  broken-down  bouillon  contained  in  a  capsule  which  had 
been  exposed  for  some  days  to  the  air  of  my  laboratory,  almost  a  pure  culture  of  a  curved  bacillus. 
And  after  my  retuim  to  America  I  made  a  thorough  examination  of  all  of  my  bacteriological 
preparations  which  had  been  made  previous  to  my  departure,  with  a  view  of  discovering  if 
possible  the  presence  in  any  of  them  of  a  curved  bacillus.  I  found  in  a  few  of  these  permanently 
mounted  preparations  the  occasional  presence  of  some  scattering  curved  bacilli,  mainly  from 
preparations  of  intestinal  contents  and  ulcer  scrapings  in  dysentery  and  preparations  of  the 
lochia  in  cases  of  puerperal  fever.  With  respect  to  the  curved  bacilli  found  in  these  old  perma- 
nent preparations  and  in  the  Susquehanna  water  and  exposed  bouillon,  of  course  it  is  impos- 
sible in  the  absence  of  the  evidence  to  be  furnished  by  essential  culture  methods  to  pronounce 
that  any  one  of  these  bacilli  was  or  was  not  indentical  with  the  comma  bacillus  of  Koch.  But 
in  view  of  my  experience  since  the  employment  of  the  proper  culture  methods  it  is  extremely 
probable  that  these  curved  forms  are  to  be  classed  with  some  one  or  more  of  the  curved  bacilli 
which  belong  to  species  differing  from  that  of  Koch. 

This  personal  experience,  taken  together  with  the  similar  experience  of  other  observers 
in  various  parts  of  the  world,  has  forced  me  to  admit  that  the  claim  made  by  Koch  must  be 
regarded  as  established,  namely,  that  the  presence  of  his  comma  bacillus  in  the  alvine  evacua- 
tions, or  the  intestinal  contents,  or  vomit  of  an  individual  suffering  with  a  suspicious  attack, 
furnishes  a  ready,  safe,  and  absolutely  reliable  means  of  diagnosis  of  Asiatic  cholera. 

Furthermore,  as  to  the  etiological  relation  of  the  comma  bacillus  of  Koch  to  Asiatic  cholera, 
the  results  of  my  own  experiments  wpon  the  guinea-pig,  made  both  while  in  Europe  and  after 
my  return  to  America,  warrant  me  in  confirming  in  every  particular  the  pathological  power 
of  the  comma  bacillus  affirmed  by  Koch  as  the  result  of  the  etiological  experiments  performed 
by  himself  and  his  associates.  Moreover,  in  view  of  the  mass  of  evidence  furnished  by  the  inves- 
tigations of  different  experimenters  in  various  parts  of  the  world  concerning  this  same  matter, 
there  is  also  warrant  for  the  declaration  that  the  results  of  the  distinguished  German  investi- 
gator above  mentioned  have  met  with  confirmation  which  may  be  said  to  be  practically  uni- 
versal. The  exceedingly  few  adverse  reports  have  been  either  invalidated  by  the  retractions 
of  their  authors  after  subsequent  experimentation,  or  have  been  conclusively  overthrown  by. 
the  work  and  criticism  of  others,  or  can  be  explained  by  the  fact,  amply  demonstrated  in  the 
evidence  contained  in  this  chapter,  that  the  comma  bacillus  in  artificial  culture  often  loses  rapidly 
its  pathogenic  power.  And  it  may  be  fairly  assumed,  in  view  of  this,  that  those  experi- 
menters who  have  failed  to  obtain  the  results  secured  by  myself  and  others  in  harmony  with 
Koch  have  employed  weakened  cultures  in  their  inoculations.  Furthermore,  I  am  convinced, 
as  a  result  of  the  evidence  furnished  in  Chapter  V,  on  immunity,  that  Asiatic  cholera  belongs 
to  that  class  of  diseases  one  attack  of  which  confers  a  certain  immunity  from  ^a  subsequent 
attack;  and  in  view  of  the  evidence  furnished  in  Chapter  VI,  on  preventive  inoculation  against 
cholera,  I  have  also  the  strong  conviction  of  the  probability  that  inoculation  into  man  of  viru- 
■  lent  cultures  of  the  comma  bacillus  of  Koch  is  capable  of  producing  a  certain  inimunity  from 
an  attack,  and  therefore  I  feel  strongly  inclined  to  admit  that  the  comma  bacillus  of  Koch  is 
to  be  regarded  as  the  real  sj)ecific  cause  of  Asiatic  cholera. 
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MORPHOLOGY  AND  BIOLOGICAL  CHARACTERISTICS  OF  THE  COMMA  BACILLUS  OF  KOCH. 

The  comma  bacillus  of  Koch  should  perhaps  he  more  properly  classed  as  a  spirillum  than 
as  a  bacillus.  Koch  himself  now  is  inclined  to  this  opinion,  and  at  present  places  this  micro- 
organism between  the  bacilli  and  the  spirilli,  as  partaking  of  some  of  the  peculiarities  of  both. 
In  the  human  organism  this  microbe  is  limited  to  the  digestive  tract.  It  exists  in  enormous; 
numbers  in  the  intestinal  contents  in  the  early  stages  of  cholera,  and  is  especially  numerous 
in  cases  of  extremely  rapid  development,  such  as  the  foudwyante.  The  numbers  gradually 
decrease  with  the  duration  of  the  disease,  until  they  finally  disappear,  having  already  become 
rare  when  the  dejecta  begin  to  present  again  their  natural  color  and  consistence.  They  swarm 
in  myriads  in  the  serous  fluid  of  the  intestinal  contents,  but  are"  far  more  numerous  in  the  des- 
quamated flakes  of  the  intestinal  epithelium,  those  bodies  which  give  to  the  discharges  a  rice- 
ivater  aspect.  They  furthermore  have  been  found  in  some  numbers  in  the  lumen  of  the  fol- 
licles of  Lieberkiihn  ;  they  have  sometimes  been  found  below  the  epitlielia,  between  it  and  the 
subjacent  basement  membrane,  especially  of  the  Lieberkiihnian  follicles,  and  occasionally 
they  have  been  found  to  penetrate  to  some  distance  into  the  surrounding  connective  tissue  of 
the  intestinal  mucosa.  It  is  doubtful  if  in  the  himian  being  they  ever  reach  the  circulating 
blood  or  extend  as  far  along  the  lymphatic  tracts  as  the  location  of  the  lymph  glands,  and 
they  have  never  been  found  in  the  lacteals,  although  it  should  be  stated  that  two  or  three 
observers  claim  to  have  found  them  in  the  arachnoid  fluid  of  the  nervous  system  and  else- 
where. Thus  in  the  human  subject  the  habitat  of  this  micro-organism  may  be  said  to  be  lim- 
ited strictly  to  the  innermost  coat  and  to  the  lumen  of  the  intestinal  canal. 

It  occasionally  happens  that  the  intestinal  contents,  especially  in  extremely  rapid  cases  of 
cholera,  contain  almost  exclusively  myriads  of  the  comma  bacilli,  as  shown  by  the  micro- 
scopic examination;  but  in  the  vast  majority  of  cases  these  micro-organisms  are  intermixed 
with  varioiTS  other  species  of  bacteria  in  considerable  numbers,  and  often  the  other  bacteria 
are  so  mimei'ous  in  proportion  to  the  comma  bacilli  that  it  is  difficult  to  find  more  than  two  or 
three  of  the  latter  in  a  given  field  of  the  microscope.    (See  111.  No.  17;  Photo.  No.  1.) 

With  respect  to  the  examination  of  the  cholera  dejecta  and  intestinal  contents,  it  should 
be  stated  that  every  search  made  proved  the  existence  in  varying  numbers  of  the  comma 
bacilli  intermingled  with  various  other  bacteria.  The  results  of  these  examinations  led  me  to 
the  conclusion  that  while  the  comma  bacilli  were  invariably  present  during  the  early  stages 
of  the  disease,  yet  their  numbers  varied  to  such  a  degree  as  to  occasion  a  doubt  of  there  being 
any  close  relation  between  the  numbers  of  bacilli  to  be  found  by  the  microscope  alone  and  the 
activity  of  the  disease  process,  for  it  frequently  happened  that,  even  in  the  rapid  cases  reach- 
ing a  fatal  termination  in  a  few  hours,  hut  very  few  of  these  micro-organisms  could  be  found 
in  the  cover-glass  preparations  ;  and  again,  it  often  occurred  that  they  were  seen  to  be  pres- 
ent in  great  numbers  in  cases  of  slower  progress  and  after  the  disease  had  contimxed  for  two 
or  three  days.  Furthermore,  the  comma  bacilli  were  frequently  met  with  in  the  cover-glass 
preparations  in  as  large  numbers  in  the  upper  portion  of  the  intestine— i.  e.,  the  duodenum— as 
in  the  lower  portion  of  the  ileum  near  the  seat  of  the  ileo-csecal  valve.  It  should  also  be 
mentioned  that  in  the  contents  of  the  colon  these  sj)ecial  bacteria  were  not  infreqiiently  met 
with.  It  often  happened  that  when  scarcely  any  comma  bacilli  were  to  be  found  in  the  fluid 
portion  of  the  dejecta  and  intestinal  contents,  they  were  still  to  be  seen  swarming  in  the  epi- 
thelial flakes  suspended  in  this  fluid,  and  in  these  also  they  were  frequently  associated  with 
other  bacterial  forms. 

I  have  spoken  of  the  frequent  scarcity  of  comma  bacilli  in  cover-glass  preparations  from 
the  intestinal  contents  and  the  dejecta  of  rapid  cases.  It  should  be  remarked,  however,  that 
when  the  method  of  plate  cultures  was  resorted  to,  the  gelatine  was  found  to  be  absolutely 
swarming  in  the  course  of  twenty-four  hoiirs  with  innumerable  colonies  presenting  the 
characteristic  appearances  of  those  of  the  comma  bacilli,  whilst,  on  the  contrary,  colonies  of 
other  bacteria  which  were  apparently  so  numerous  in  the  cover-glass  preparations  were 
mingled  with  them  in  extremely  small  numbers.    So  that  we  have  here  an  instance  of  the 


672  CHOLERA  IN  EUROPE  AND  INDIA. 

uncertainty  of  the  microscoj)ic  examination  alone  for  the  determination  of  the  presence  or 
absence  of  the  comma  bacilli  in  anj^  instance  where  they  are  extremely  few  or  apparently  absent 
in  the  cover-glass  preparations,  as  also  an  enforcement  of  the  declarations  of  the  German 
commission,  who  most  positively  insisted  in  all  of  their  communications  bearing  on  this  subject 
(although  this  fact  seems  to  have  been  unexplainably  overlooked  by  some  of  Koch's  most  ener- 
getic antagonists)  upon  the  absolute  necessity  of  resorting  to  plate  and  tube-cultures  in  flesh- 
peptone-gelatine  for  the  recognition  of  doubtful  cases  of  cholera. 

The  disparity  between  the  results  of  examination  by  the  microscope  alone  of  cover-glass 
preparations  and  those  obtained  by  resort  to  the  method  of  plate  culture  seems  to  warrant 
the  presumption  that  the  special  micro-organisms  of  Koch  may  possibly  exist  in  the  intestinal 
fluids  under  some  other  form  than  that  of  the  now  well-known  comma  bacillus;  in  other 
words,  that  from  this  disparity  there  may  be  reason  to  believe  that  one  or  more  phases  of 
existence  of  the  comma  bacillus  may  have  been  overlooked  by  the  German  observers.  Other- 
wise, it  is  extremely  difficult  to  explain  why  it  is  that  in  cover-glass  preparations,  at  times, 
scarcely  two  or  three  curved  bacilli  may  be  met  with  among  hundreds  of  other  forms,  whilst, 
on  the  contrary,  the  plate  cultures  prove  that  in  the  very  specimens  from  which  the  cover- 
glass  preparations  were  made  the  seeds  (whatever  shape  they  may  assume)  of  these  comma 
bacilli  were  present  in  millions.    We  shall  reciir  to  this  question  later  on. 

Examinations  of  the  vomit  of  cholera  patients  frequently  revealed  the  presence  of  the 
comma  bacillus  in  that  fluid.  This  statement  is  somewhat  in  discord  with  the  announcement 
of  the  German  commission,  wherein  the  statement  is  distinctly  made  that  the  vomit  rarely 
contains  it.  I  may  say  that  in  the  proportion  of  three  cases  out  of  five  I  have  been  able  to 
recognize  comma  bacilli  in  this  fluid,  as  well  in  the  cover-glass  preparations  as  in  the  plate 
cultures,  although  this  fluid  had  usually  a  decided  acid  reaction. 

With  respect  to  the  chemical  reaction  of  the  media  in  which  comma  bacilli  will  or  will  not 
grow,  I  should  perhaps  state  here  that  my  observations  are  not  in  entire  accord  with  those 
announced  by  the  German  commission,  for  I  have  after  repeated  trials  not  infrequently  suc- 
ceeded in  obtaining  cultures  of  the  comma  bacilli  in  slightly  acid  flesh-peptone-gelatine  both  in 
plate  and  tube  cultures.  Whilst  there  is  no  doubt  that  media  of  a  neutral  or  slightly  alkaline 
reaction  are  generally  most  favorable  for  the  life  and  development  of  the  comma  bacilli,  as 
well  as  of  most  other  forms  of  bacteria,  yet  it  appears  to  be  certain  from  my  own  observations, 
a,s  well  as  from  those  of  a  few  others,  that  the  comma  bacilli  will  occasionally,  although  slowly, 
grow  in  media  which  are  otherwise  favorable  but  have  a  slightly  acid  reaction.  In  this  respect 
I  am  in  accord  with  Klein,  Miller,  D.  D.  Cunningham,  and  some  others. 

Photo.  No.  1  is  a  photo-micrograph  of  the  intestinal  contents  of  a  typical  case  of  asiatic 
cholera.  By  reference  to  this  it  is  seen  that  there  are  not  more  than  two  comma  bacilli 
present  in  the  microscopic  field  represented,  whilst  the  other  bacteria  are  far  more  numerous. 
In  those  cases  where  the  comma  bacilli  exist  in  the  intestinal  contents  in  nearly  pure  culture 
and  but  little  intermixed  with  other  bacteria,  microscopic  examination  alone  is  sufficient  to 
base  a  diagnosis  upon.  But  in  such  cases  as  those  represented  by  the  photo-micrograph  above 
mentioned  microscopic  examination  alone  can  easily  mislead.  The  very  few  curved  bacilli 
found  may  possibly  not  be  those  of  the  comma  bacilli  of  Koch,  since  there  are  numerous  other 
curved  bacilli  which  more  or  less  closely  resemble  morphologically  those  of  cholera  infectiosa. 
In  these  cases,  and  in  fact  in  the  vast  majority  of  instances,  for  the  purpose  of  diagnosis  it  is 
safe  only  to  resort  to  culture  methods  for  the  certain  recognition  of  the  comma  bacilli  of  Koch, 
and  the  procedure  is  then  as  follows:  A  series  of  three  test-tubes  containing  neutral  or  slightly 
alkaline  sterilized  flesh-peptone-gelatine  are  inoculated  with  a  minute  quantity  of  the  intestinal 
contents  as  evacuated  from  the  bowels,  and  plate  cultures  are  made  from  each  after  the  man- 
ner described  in  detail  in  the  preceding  article  above  mentioned.  After  34  or  48  hours  it  is 
usually  found  that  the  colonies  developing  from  the  micro-organisms  contained  in  the  intes- 
tinal contents  are  almost  all  those  of  the  comma  bacilli  of  Koch.  For  some  reason  not  well 
determined  it  is  found  that  under  such  circumstances  few  other  colonies  will  develop  in  the 
gelatine,  so  that,  notwithstanding  the  abundant  intermixture  of  various  other  bacteria  in  the 
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intestinal  contents  itself,  tlie  gelatine  plate  shows  almost  a  pure  culture  of  the  comma  bacilli. 
This  was,  in  fact,  the  case  with  the  intestinal  contents  represented  in  Photo.  No.  1,  above  referred 
to.  After  34  or  48  hours  a  microscopic  examination  under  a  low  power,  say  50  diameters,  of 
the  gelatine  plate  shows  the  comma  bacilli  colonies  presenting  the  appearance  represented  in 
Photo.  No.  2,  which  is  a  reproduction  of  a  photo-micrograph  of  a  cokniy  in  a  gelatine  plate  made 
from  the  intestinal  contents  represented  in  Photo.  No.  1.  By  reference  to  Photo.  No.  2  the  fol- 
lowing peculiarities  of  the  asj)ect  of  the  comma  bacillus  colony  will  be  noted.  There  is  a 
rough  granular  center  of  a  gray  or  browish-yellow  aspect,  having  the  appearance  of  a  collec- 
tion of  highly  reft'acting,  finely-broken  glass,  surrounded  by  a  clear  circular  zone  in  which  are 
a  few  scattered,  dark,  refracting  granules.  This  colony  really  rests  at  the  center  of  the  bottom 
of  a  saucer-like  cavity  depressed  below  the  general  surface  of  the  surrounding  solid  gelatine, 
and  containing  clear  fluid.  In  their  development  the  colonies  of  comma  bacilli  have  the  faculty 
of  liquefying  the  surrounding  gelatine.  It  is  necessary  to  wait  until  the  development  of  the 
colonly  has  sufficiently  far  advanced  to  produce  this  liquefying  effect  in  order  to  be  sure  that 
one  has  under  observation  a  genuine  colony  of  the  comma  bacilli  of  Koch:  for  in  the  earliest 
apiDearance  of  the  cholera  colonies  the  surrounding  ring  of  fluid  is  so  narrow  as  to  escape  ob- 
servation, and  there  are  bactei'ia  which  in  their  development  in  flesh-pei)tone-gelatine  plate- 
cultures  present  a  granular  aspect  so  nearly  resembling  that  of  the  central  portion  of  the 
comma  bacillus  colony  as  to  make  it  impossible  or  at  least  exceedingly  difficult  to  distinguish 
between  them.  Photo.  No.  6  represents  a  colony  of  a  micrococcus  sometimes  foiind  in  the  air; 
the  aspect  of  this  colony  is  like  broken  glass  also.  This  latter  colony,  however,  as  may  be 
seen,  is  more  or  less  regularly  circular  in  outline,  and  by  reference  to  Photo.  No.  2  it  is  observed 
that  the  outline  of  the  comma  bacillus  colony  is  quite  irregular;  in  fact,  it  is  often  found  to  be 
much  more  irregular  than  here  seen.  In  the  earlier  stages  of  development  of  the  comma 
bacillus  colonies,  however,  their  outlines  are  more  or  less  regularly  circular,  and  they  are  then 
difficult  to  differentiate.  It  is  necessary  to  proceed  a  step  further  in  the  examination  of  the 
comma  bacillus  colony  in  the  plate  culture  before  becoming  assured  of  its  character.  A  micro- 
scopic examination  of  the  individual  bacilli  constituting  the  colony  must  be  made,  and  it  is 
well  in  addition  to  make  an  inoculation  from  siich  an  individual  colony  into  a  test-tube  con- 
taining solid  flesh-peptone-gelatine  in  the  manner  described  below.  After  24  or  48  hours,  the 
puncture  made  by  the  inoculating-needle  shows  along  its  track  a  growth  of  bacteria  more  or 
less  advanced,  according  to  the  length  of  time  which  has  elapsed  since  the  inoculation  and 
according  to  the  temperature  to  which  the  test-tube  has  been  subsequently  exposed. 

Photo.  No.  32  is  a  photograph,  natural  size,  of  such  an  inoculated  gelatine  tube,  48  hours 
after  inoculation.  The  surface  of  the  solid  gelatine  within  the  tube  is  seen  to  be  inclined. 
The  culture  now  presents  quite  a  characteristic  aspect.  The  upper  portion  of  the  culture  is 
more  or  less  funnel-shaped  with  the  appearance  of  an  air-bubble  at  the  top.  The  fluid  con- 
tained in  the  funnel-shaped  cavity  beneath  the  apparent  air-bubble  (which  latter  in  reality  is 
an  optical  illusion,  the  portion  of  the  funnel  represented  by  the  air-bubble  being  only  an 
empty  cavity  containing  air)  is  clear  or  slightly  opalescent.  At  the  bottom  of  the  funnel  and 
along  the  narrow  neck  below  is  deposited  a  grayish,  finely-granular  mass,  consisting  of  the 
subsided  bacilli.  Microscopic  examination  must  be  made  under  a  high  power  of  the  individual 
bacilli  constituting  the  colony. 

The  bacteria  are  so  minute  that  their  examination  taxes  the  utmost  powers  of  the  micro- 
scope both  in  magnification  and  in  definition:  consequently,  the  best  instruments  in  every 
respect  are  required.  The  microscope  must  be  exceedingly  firm,  with  a  steady,  stiff  stage; 
the  substage  illumination  must  be  of  such  a  character  as  to  pass  a  great  flood  of  light  ujjward, 
through,  and  around  tlie  object.  Although  it  is  possible  to  see  many  of  the  larger  forms  of 
bacteria  with  the  old  style  dry  objective  as  weak  as  a  quarter,  if  it  have  excellent  defining  and 
resolving  powers,  yet  such  a  lens  is  at  best  an  extreme  tax  on  the  eye,  and,  moreover,  there  are 
many  of  the  minute  forms  which  are  practically  invisible  under  such  a  lens.  The  immersion 
•objectives  are  essential  for  bacteriological  investigations,  and  those  of  a  homogeneous  oil- 
immersion  systems  are  greatly  to  be  preferred.  The  focal  length  should  be  from  a  twelfth  to 
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an  eighteentli  of  an  inch,  with,  a  good  working  distance  and  high  angular  aperture.  Among 
tlie  best  of  the  clieaper  lenses  of  such  a  character  are  the  Leitz  twelfth  oil  immersion  and 
Reichert  fifteenth  oil  immersion.  Among  the  best  of  the  high-priced  objectives,  those  of 
Powell  and  Leland  oil  immersion  sixteenth  and  of  Zeiss  or  Spencer  oil  immersion  twelfth  or 
eighteenth  may  be  preferred.  The  very  best  lens  which  can  be  obtained  at  the  present  time 
for  bacteriological  work  is  the  new  Zeiss  system  oil  immersion  apochromatic.  It  is  quite 
expensive,  but  in  resolving  and  defining  power  is  a  wonderful  advance  over  the  best  oil-immer- 
sion lenses  heretofore  made.  It  may  be  stated  that  there  are  also  a  few  water-immersion  lenses 
of  a  short  focus  and  high  angular  aperture  which  can  be  used  with  more  or  less  satisfaction. 

The  best  substage  illuminating  apparatus  above  referred  to  is  that  devised  by  Abbd,  which 
is  somewhat  expensive.  But  there  are  numerous  cheaper  modifications  of  this  apparatus  which 
work  satisfactorily.  Perhaps  the  simplest  form,  constructed  after  the  design  of  the  writer,  is 
that  which  consists  essentially  of  an  upper  hemispherical  lens  a  half  inch  in  diameter,  flat  surface 
upward,  and  a  lower  biconvex  of  2  inches  focus,  and  a  diameter  of  an  inch,  suitably  mounted 
in  a  cylindrical  holder,  which  slides  up  and  down  below  the  stage  of  the  microscope.  Such  an 
apparatus  can  be  -made  in  this  country  for  the  sum  of  $G,  and  gives  satisfaction  in  its  use. 

It  should  be  stated  in  connection  with  the  substage  illuminating  apparatus  that  in  the 
examination  of  bacteria  it  is  desired  to  obtain  the  greatest  flood  of  light  possible,  quite  con- 
trary to  the  use  of  the  substage  condenser  for  ordinary  histological  purposes. 

There  are  two  convenient  methods  of  making  cover-glass  preparations  : 

(a)  The  fresh  fluid  containing  the  bacteria  to  be  examined  is  spread  out  over  the  surface 
of  a  perfectly  clean  cover  glass  and  allowed  to  evaporate  partially.  After  the  drying  has  pro- 
gressed somewhat,  but  while  the  film  is  still  moist,  a  drop  of  the  dilute  color  solution  selected 
is  placed  upon  the  film,  and  the  cover  glass  is  inverted  upon  an  ordinary  object-slide.  The 
bacteria,  surrounded  by  the  staining  fluid,  may  be  directly  observed  under  the  high  power  of 
the  microscope,  a  certain  amount  of  the  coloring-matter  having  been  already  absorbed  by  the 
bacteria.  This  method  allows  the  motile  bacteria  to  be  observed  while  in  motion,  and  in 
certain  cases  is  advantageous  to  employ. 

(&)  The  dried  film  fixed  upon  the  surface  of  the  cover  glass  by  the  agency  of  gentle  heat 
after  the  manner  already  described  is  best  stained  by  placing  a  drop  or  two  of  the  color  fluid 
upon  the  film  and  inverting  the  cover  glass  upon  an  object -slide.  After  the  film  has  thus  been 
subjected  for  a  few  moments  to  the  action  of  the  color  solution  the  latter  is  drawn  off  by 
capillary  attraction  in  the  following  manner :  A  drop  of  sterilized  distilled  water  is  placed  at 
one  edge  of  the  cover  glass,  and  at  the  opposite  edge  a  small  piece  of  bibulous  paper  is  placed 
in  contact  with  the  color  fluid,  which  is  thus  drawn  ofi^,  and  at  the  same  time  replaced  by  the 
clear  distilled  water  at  the  opposite  side.  The  same  method  may  be  made  use  of  for  removal  of 
the  coloring  fluid  in  the  case  of  the  bacteria  examined  before  complete  desiccation,  as  above 
described,  and  is  especially  useful  where  films  of  non-albuminous  liquids  can  not  be  fixed  upon 
the  cover  glass  by  the  agency  of  heat.  Occasionally  it  may  be  found  beneficial  to  use  in 
place  of  simple  distilled  water  that  which  has  been  rendered  slightly  acidulated  by  the  addi- 
tion of  acetic  acid  (one  drop  to  a  half-ounce  or  more,  according  to  circumstances). 

After  the  coloring-matter  has  thus  been  washed  out  the  object  may  be  at  once  examined 
under  the  microscope,  or  the  film  may  be  prepared  for  permanent  mounting  in  the  following 
manner  :  The  cover  glass  may  be  slid  sideways  to  the  edge  of  the  object-glass  and  gently 
withdrawn.  The  water  is  then  allowed  to  drain  off  the  surface  by  resting  the  cover  glass  in  a 
more  or  less  vertical  position  upon  a  small  piece  of  bibulous  paper.  In  a  few  moments  the  film 
becomes  dry.  Or  the  dehydration  may  be  expedited  by  plunging  it  for  an  instant  in  strong  alco- 
hol, which  latter  is  also  to  be  drained  off  in  a  similar  manner;  but  frequently  the  use  of  alcohol  for 
this  purpose  is  objectionable  because  of  its  decolorizing  power.  In  many  instances  the  bacteria 
lose,  even  during  treatment  for  such  a  short  time  by  alcohol,  a  considerable  amount  of  color. 

After  the  film  has  become  quite  dry  it  may  now  be  permanently  mounted;  and  the  best 
mounting  medium  for  the  permanent  preservation  of  bacteriological  specimens  is  perhaps 
Canada  balsam,  preferably  dissolved  in  xylol.  The  tendency  of  all  objects,  including  bacteria, 
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stained  with  the  aniline  dyes  is  to  become  decolorized  in  the  course  of  time,  and  after  a  few 
months  to  a  few  years  the  coloring  which  originally  may  have  been  quite  intense  may  be 
found  quite  faint,  or  to  have  entirely  vanished,  and  this  tendency  is  increased  by  the  existence 
in  the  washing  fluids  or  in  the  permanent  mounting-medium  of  substances  which  naturally 
have  the  power  of  decolorizing.  For  this  reason,  in  the  processes  used  in  preparation  of  bacteria 
it  is  always  well  to  avoid,  unless  absolutely  necessary,  the  use  of  acids  and  of  most  of  the 
volatile  and  essential  oils. 

If  the  microscopic  examination  both  of  the  plate  colony  and  of  the  material  of  the  gelatine- 
test-tube  culture  shows  only  curved  bacilli,  it  may  at  once  be  inferred  that  one  has  to  do  with 
a  case  of  genuine  cholera  infectiosa.  In  order  to  be  absolutely  certain  of  this,  liowever,  at 
the  same  time  that  the  gelatine-tube  culture  is  made  from  the  plate  colony  the  surface  of  a 
potato  prepared  after  the  manner  indicated  below  should  also  be  inoculated  from  the  same 
colony,  and  the  potato  should  be  placed  for  24  hours  in  the  culture-oven.  A  growth  consisting 
of  curved  bacilli  ujjon  the  potato  is  jiositive  proof  that  the  bacilli  are  none  otlier  than  those  of 
cholera  infectiosa.  In  this  case  we  certainly  can  not  have  to  do  with  the  curved  bacilli  of 
Finkler  and  Prior,  for  the  appearance  of  the  gelatine  plate  or  tube  colony  of  the  latter  bacilli 
is  so  markedly  different  from  that  of  the  comma  bacilli  of  Koch  that  there  can  ordinarily  be 
no  mistake.  It  is  only  for  the  purpose  of  distinguishing  between  the  Koch  and  the  Deneke 
bacilli  that  the  potato  culture  is  now  resorted  to;  the  latter  curved  bacillus  will  not  grow  upon 
this  medium  whilst  the  former  will,  especially  if  the  potato  be  kept  in  the  incubator  after 
inoculation.    For  this  purpose  the  potato  is  prepared  in  the  following  manner: 

Firm  potatoes  are  selected,  free  from  specks,  their  skins  well  scrubbed  with  a  stiff  brush, 
the  eyes  containing  particles  of  earth  are  picked  out,  the  potato  is  immersed  for  20  minutes' 
to  half  an  hour  in  a  solution  of  corrosive  siiblimate  (1  pai't  to  1,000),  taken  therefrom  and  placed 
in  a  colander  with  a  freely  perforated  bottom,  subjected  for  an  hour  to  the  action  of  steam  in 
the  steam-sterilizer,  then  allowed  to  cool,  after  which  blades  of  common  knives  (a  sharp  table 
knife  with  a  wooden  handle  answers  the  purpose  well)  are  thoroughly  sterilized  by  holding  in 
the  flame  of  the  Bunsen  burner,  and  allowed  to  cool.  The  hands  are  now  well  washed  and 
dipped  for  a  few  moments  in  a  solution  of  corrosive  sublimate,  1  part  to  1,000.  The  potato  is 
now  firmly  grasped  between  the  first  two  fingers  and  thumb  of  the  left  hand  and  evenly  divided 
with  the  sterilized  blade  of  one  of  the  knives.  Each  half  is  placed  in  the  moist  chamber  with 
the  cut  surface  up,  care  being  taken  in  this  maneuver  that  nothing  shall  come  in  contact  with 
the  cut  surface.  The  potatoes  thus  prepared  are  covered  as  quickly  as  possible  with  the  bell-glass, 
in  order  to  limit  exposure  to  the  surrounding  air.  The  middle  of  the  cut  surface  of  the  potato 
thx;s  prepared  may  now  be  inoculated  with  the  platinum  wire  and  set  aside  for  development. 
The  latter  may  take  place  at  the  ordinary  surrounding  temj)erature,  or  in  the  culture-oven,  as 
may  be  desired.  Many  of  the  bacteria  will  be  found  to  have  a  more  or  less  characteristic 
growth  upon  this  culture  mediiim,  and  for  a  few  of  them  indeed  it  offers  the  only  known  ready 
means  of  making  a  differential  diagnosis.  After  some  days,  however,  growths  of  fungi  which 
have  fallen  from  the  air  are  apt  to  appear  upon  the  surface  of  the  potato,  and  thus  frequently 
interfere  with  the  observation.  In  order  to  obviate  this,  a  modification  of  the  potato-culture 
method  has  recently  been  introduced  by  Meade  Bolton.  A  number  of  large  test-tubes  an  inch 
in  diameter  are  required.  A  long  cylindrical  punch  of  an  inner  diameter  slightly  less  than, 
that  of  the  test-tube  is  needed;  this  also  should  be  sterilized.  A  number  of  fresh  potatoes  are 
carefully  selected,  the  two  ends  cut  off  with  a  sterilized  knife.  A  plug  is  now  punched  out 
from  the  center  by  means  of  the  punch.  This  plug  is  divided  by  a  sterilized  knife  in  such  a 
manner  that  the  knife  passes  from  one  corner  at  the  top  obliquely  downward  to  the  opposite 
corner  at  the  bottom.  Each  of  these  halves  is  placed  in  a  test-tube  with  the  thick  end  at  the 
bottom.  After  a  sufficient  number  of  test-tubes  have  been  thus  filled,  they  are  sterilized  by 
subjecting  them  for  an  hour  to  the  action  of  steam  in  the  steam-sterilizer.  This  may  be 
repeated  once  or  twice  on  successive  days.  The  potatoes  are  then  ready  for  culture,  and  the 
inoculations  are  to  be  made  upon  the  middle  of  the  inclined  surface  by  means  of  a  platinum 
needle.    It  is  found  that  this  method  of  potato  culture  not  only  secures  greater  protection  from 
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accidental  contamination  of  the  culture  medium,  but  the  growth  of  the  inoculated  bacteria  can 
be  closely  watched  from  time  to  time  directly  through  the  walls  of  the  tube. 

Photo.  No.  11  is  a  photo-micrograjDh  of  a  cover-glass  preparation  made  from  the  colony 
represented  in  Photo.  No.  2,  which  was  obtained  from  the  intestinal  contents  represented  in 
Photo.  No.  1.  By  reference  to  Photo.  No.  11  it  will  be  seen  that  we  have  a  pure  culture  of 
curved  bacilli.  The  forms  here  shown  are  in  the  main  those  of  a  simple  curve  in  one  direction; 
but  there  are  numerous  instances  of  a  figure  S,  caused  by  the  juxtaposition  or  attachment  end 
to  end  of  two  bacilli  curved  in  opposite  directions.  Under  cultivation  the  comma  bacillus  of 
Koch  is  not  always  found  presenting  exactly  the  morphology  here  shown.  Growths  in  certain 
media,  especially  those  not  most  favorable  for  the  development  of  the  bacillus,  show  more  or 
less  numerous  threads  of  a  more  or  less  spiral  form.  These  spirilli  may  be  more  or  less  jointed, 
and  consist  of  a  spiral  chain  of  a  number  of  individual  curved  bacilli  joined  end  to  end  more 
or  less  closely,  or  they  may  present  the  aj^pearance  of  a  continuous  curved  or  spiral  filament 
without  interruption.  The  spiral  forms  which  often  develop  in  cultures  of  the  comma  bacillus, 
and  in  fact  of  all  other  curved  bacilli  heretofore  cultivated  artificially,  are  well  represented  in 
Photo.  No.  13,  which  is  a  photo-micrograph  of  a  cover-^lass  preparation  from  a  pure  culture 
of  the  curved  bacillus  of  Finkler  (so-called  of  cholera  nostras).  Photo  No.  15  also  shows  a  few 
examples  of  short  spirilli  in  a  pure  culture  of  the  Deneke  or  cheese  bacillus.  Comj^arison  of 
these  photographs  with  that  reproduced  in  Photo.  No.  11  also  shows  the  morphological  resem- 
blance of  the  individual  curved  bacilli  of  Koch.  Finkler,  and  Deneke.  Other  curved  bacilli — 
such  as  those  of  the  mouth,  one  form  of  which  was  isolated  and  cultivated  by  Miller,  those 
sometimes  found  in  intestinal  contents  in  cases  of  dysentery,  those  frequently  found  in  leucoi'- 
rhoeal  discharges,  those  occasionally  found  in  scrapings  from  pneumonic  lungs,  those  often 
found  in  ordinary  running  water  and  in  numerous  other  places — also  so  closely  resemble  the 
comma  bacillus  of  Koch  morphologically  that  it  is  impossible  or  at  least  unsafe  to  undertake  to 
distinguish  between  them  by  means  of  the  microscope  alone  for  the  purpose  of  recognition 
except  under  the  circumstances  above  mentioned.  For  distinction  between  the  curved  bacilli 
of  cholera  infectiosa  and  other  curved  bacilli  it  is  a  sine  qua  non  that  plate  cultures,  tube 
cultures,  and  potato  cultures  he  resorted  to  in  addition  to  microscopic  examinations. 

METHOD  OF  PREPARING  CULTURE  MEDIA. 

Solid  culture  media. — Solid  culture  media  may  be  either  transparent  or  opaque. 

Of  the  transparent  culture  media  that  containing  animal  gelatine  is  most  generally  used, 
and  a  stock  of"  it  is  best  prej)ared  in  the  following  manner  :  A  sufficient  quantity  of  meat 
juice  has  already  been  strongly  boiled  until  the  albumen  is  thoroughly  coagulated.  The  best 
gelatine  obtainable  is  added  in  the  proportion  of  5  to  10  per  cent.  (The  stronger  percentage 
should  be  employed  in  warmer  weather.)  Before  adding  to  the  fluid,  which  should  be  cold,  the 
gelatine  is  to  be  chopped  into  fine  pieces ;  it  is  then  soaked  in  the  cold  fluid  for  half  an  hour  or  more 
until  it  has  become  well  swollen;  the  whole  is  then  gently  heated  until  the  gelatine  becomes 
thoroughly  melted.  The  peptone  and  salt  are  then  added  in  the  proportion  already  mentioned, 
and  the  mixture  is  neutralized  with  a  strong  solution  of  sodium  bicarbonate.  Care  should  be 
taken  to  have  the  reaction  faintly  alkaline  rather  than  at  all  acid,  as  many  forms  of  bacteria 
will  not  grow  well  or  develop  at  all  in  acid  culture  media.  It  is  well,  however,  for  the  culti- 
vation of  certain  germs  to  provide  a  stock  of  slightly  acid  culture  media,  both  fluid  and  solid. 
This  mixture  is  now  well  boiled  for  30  minutes  and  filtrated  through  strong  filter-paper  pre- 
viously well  sterilized  in  the  sterilizing-oven,  the  funnel  supporting  the  filter  having  been  also 
thoroughly  sterilized.  Before  the  mixture  is  poured  upon  the  filter  the  latter  should  be 
moistened  with  a  small  quantity  of  hot  sterilized  distilled  water,  and  it  is  necessary  that  the  filter- 
ing should  be  done  while  the  fluid  is  very  hot.  In  fact,  in  filtering  through  filter-paper  it  is 
advisable  that  the  funnel  should  be  surrounded  by  boiling  water  in  a  vessel  properly  formed 
to  receive  the  funnel.  The  filtration,  however,  can  usually  be  satisfactorily  performed  with- 
out such  an  apparatus  if  instead  of  the  filter-paper  fine  sterilized  absorbent  cotton  is  used. 
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In  tliis  case  the  funnel  must  he  kept  quite  warm  by  throwing  the  flame  of  a  Bunsen  burner 
around  it  frequently.  The  filtered  fluid  is  to  be  dii-ectly  collected  in  a  number  of  large  steril- 
ized flasks  and  a  stock  of  it  constantly  kept  on  hand.  For  immediate  use,  a  convenient  num- 
ber of  test-tubes  are  one-fourth  to  one-third  filled  by  means  of  a  sterilized  pipette.  It  is  some- 
times found  that  the  mixture  thus  obtained  is  not  quite  clear,  and  this  can  be  determined  from 
the  first  flow  of  the  fluid  through  the  filter.  In  this  case  it  is  necessary  to  stop  the  filtration  and 
clarify  the  mixture  by  the  addition  of  the  white  and  shell  of  an  egg.  This  albumen  should 
not  be  added  until  the  fluid  has  first  become  cool.  It  is  to  be  thororighly  disseminated  throiigh- 
out  the  mixture  by  shaking  well,  and  the  whole  again  subjected  to  hard  boiling  for  a  few 
minutes.  It  shoixld  be  stated  here  that  these  boilings  are  best  done  in  the  steam-cylinder. 
After  the  egg  albumen  has  completely  coagulated  the  mixture  is  again  filtered  in  the  manner 
just  described. 

It  is  finally  necessary  to  sterilize  the  filtered  fluid,  and  this  is  done  by  placing  the  various 
vessels  containing  it  in  the  steam-cylinder  for  10  to  15  minutes  on  5  or  6  successive  days.  In 
the  interim  the  vessels  should  be  kept  in  tlie  ciilture- -ven  at  a  temperature  of  35°  C.  The 
remark  previously  made  should  be'  repeated  here,  that  whenever  any  of  the  stock  material  is 
removed  from  the  flasks  containing  it  it  is  necessary  to  sterilize  agi.in  that  which  remains,  in 
order  to  prevent  development  therein  of  bacteria  which  may  accidentally  have  found  access 
while  the  cotton  plug  has  been  removed. 

Tube  cultures. — Test-tubes  containing  flesh-peptone-gelatine  thus  prepared  are  used  for 
culture  in  various  ways.  The  most  common  use  is  to  inoculate  them  with  pure  cultiires  of 
bacteria  by  means  of  a  punctiire  with  the  point  of  a  platinum  Avire  extending  into  the  dejjth 
of  the  gelatine.    This  is  cal'ed  a  tube  culture. 

Plate  cultures. — Another  and  the  most  important  use  of  this  gelatine  culture  medium  is 
that  introduced  by  Koch  for  obtaining  pure  cultures  from  mixtur  s  of  varioxis  species  of  bac- 
teria. The  procedure  is  as  folloAvs :  Three  gelatine  tubes  are  taken  and  the  contents  ren- 
dered fluid  by  gentle  heat ;  after  the  fluid  gelatine  has  descended  to  the  temperature  of  body 
heat  one  tube  is  inoculated,  by  means  of  a  previously  sterilized  platinum  needle,  with  a  loop- 
ful  of  the  material  containing  the  various  bacteria  in  question  ;  after  the  inoculation  the  tube 
is  again  immediately  plugged  and  the  fluid  well  but  gently  shaken,  in  order  to  diiiuse  the 
germs  thoroughly  and  evenly  throughout  the  fluid  mass ;  from  this,  while  still  fluid,  another 
of  the  three  tubes  is  inoculated  by  transferring  into  it  with  the  platinum  wire  loop  three  drop- 
lets in  the  manner  indicated.  The  second  tube  is  then  immediately  plugged  and  well  shaken, 
after  the  manner  of  the  first.  The  third  tube  is  inoculated  from  the  second  in  the  same  man- 
ner. Thus  it  is  seen  that  in  the  second  and  third  tubes  the  original  inoculation  material  has 
become  greatly  diluted.  A  sterilized  glass  plate  is  now  carefully  withdrawn  from  the  metallic 
case  in  which  a  number" have  been  sterilized,  care  being  taken  to  seize  it  by  the  edges  between 
the  thumb  and  finger ;  this  is  placed  ujjon  the  ground-glass  plate  of  the  cooling  appara- 
tus, in  which  ice  is  used,  and  immediately  covered  with  the  bell-glass ;  in  a  few  moments 
the  glass  plate  has  become  sufficiently  cold,  and  the  gelatine  from  the  first  test-tube  is  now 
2")oured  upon  it  and  sjjread  out,  either  by  means  of  the  lip  of  the  tube  or  a  sterilized  glass  rod, 
in  an  even  layer  in  the  form  of  an  oblong  square,  care  being  taken  that  the  fluid  does  not 
extend  to  the  edge  of  the  pla'e,  and  the  latter  is  again  quickly  covered  with  the  bell-glass. 
In  pouring  the  fluid  from  the  test-tube  care  should  be  taken  that  ujion  removing  the  cotton 
plug  the  inner  surface  of  the  hp  is  well  wiped.  The  external  surface  of  the  lip  should  be 
exposed  for  an  instant  to  the  flame  of  the  Bunsen  burner,  but  the  fluid  should  not  be  poured 
out  until  the  lips  have  become  sufliciently  cool,  otherwise  many  of  the  germs  contained  in  the 
inoculated  tube  may  be  killed  by  the  action  of  the  heat  as  the  fluid  flows  out.  On  the  cool- 
ing box  in  a  few  moments  the  layer  of  gelatine  has  become  solid.  The  fluid  contained  in  the 
other  test-tubes  is  spread  upon  sterilized  glass  plates  in  a  similar  manner.  These  three  plates 
are  placed  in  regular  succession  upon  the  benches  in  the  moist  chamber  and  set  aside  for 
development. 

This  flesh-peptone-gelatine  becomes  fluid  below  the  body  temperature  (at  about  80°  F.), 
and  if  it  is  desired  to  be  kept  solid  during  the  growth  of  bacteria  it  can  not  be  subjected  to  the 
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heat  of  the  culture-oven.  The  surrounding  room  temperature  is  sufficient  for  the  develop- 
ment of  most  of  the  germs  which  will  grow  in  this  medium.  High  summer  heat  is  frequently 
sufficient  to  melt  the  gelatine,  and  at  these  times  this  medium  is  not  usually  available  for  solid 
cultures,  unless  the  culture-oven  be  used  as  a  cooling-box,  in  which  the  temperature  is  lowered 
by  means  of  ice. 

In  quickly  solidifying,  the  germs  dispersed  throughout  the  layer  of  gelatine  ujjon  the  plate 
are  fixed  in  the  position  in  which  they  may  happen  to  be  caught  at  the  time,  and  from  each 
one  capable  of  development  a  colony  of  its  own  species  will  be  formed.  It  will  be  found  that 
these  colonies,  visible  under  a  low  power  of  the  microscope  (fifty  diameters)  or  to  the  naked 
eye,  will  hav.e  developed  in  thirty-six  to  forty-eight  hours,  or  more,  and  it  will  be  seen  that  in 
one  of  the  gelatine  plates  the  colonies  are  sufficiently  distant  from  each  other  to  permit  of 
inoculations  from  one  by  means  of  the  point  of  the  platinum  wire  without  danger  of  acci- 
dental contact  with  any  of  the  others.  This  plate  is  now  used  for  making  pure  cultures.  A 
number  of  solid  gelatine  tubes  at  hand  are  inoculated  from  the  different  colonies  and  set  aside 
for  development,  and  if  sufficient  care  has  been  exercised  in  the  procedure  it  will  be  found 
that  each  tube  contains  a  perfectly  pure  culture. 

Object-glass  cultures. — Instead  of  pouring  the  inoculated  fluid  gelatine  from  the  tube  upon 
a  large  glass  plate  in  the  manner  described,  a  few  drops  of  it  may  be  withdrawn  by  means  of  a 
sterilized  pipette  and  spread  upon  an  ordinary  object-glass  which  has  been  previously  ster- 
ilized. The  layer  thus  formed  after  solidification  may  be  placed  in  the  moist  chamber  for 
development,  and  the  growth  of  isolated  colonies  may  thus  be  watched  under  the  microscope 
from  time  to  time. 

A  device  which  is  now  frequently  used  for  plate  cultures  is  even  better  than  that  just 
described.  After  the  gelatine  has  been  poured  upon  a  plate  a  mat  with  a  large  perforated 
center  is  cut  out  of  stiff  paper  one-eighth  of  an  inch  thick,  the  outer  edge  of  the  mat  having 
the  same  dimensions  as  the  plate.  This  mat,  which  has  also  been  sterilized,  is  placed  upon 
the  plate  and  another  plate  is  clamped  upon  it.  Thus  we  have  a  closed  shallow  chamber 
formed,  capable  of  being  placed  upon  the  stand  of  the  microscope  for  low-power  examination. 

Roll-tube  cultures. — A  modification  of  the  plate  culture,  exceedingly  valuable  for  many 
purposes,  is  that  devised  by  von  Esmarck.  After  the  three  gelatine  tubes  have  been  rendered 
fluid  and  inoculated  in  the  manner  above  described,  instead  of  the  contained  fluid  gelatine 
being  poured  otit  upon  a  glass  plate  in  order  to  form  a  plate  culture,  each  tube  is  rolled  quite 
rapidly  in  a  horizontal  position  in  ice  water  the  cotton  stopper  having  been  previously  covered 
with  a  rubber  cap  to  prevent  the  cotton  from  imbibing  the  water.  In  this  way  the  gelatine 
is  made  to  spread  over  the  walls  of  the  tube  in  a  thin  and  regular  layer.  The  isolated  colonies 
will  develop  in  this  layer  and  present  the  same  aspects  as  in  the  usual  form  of  plate  culture. 
The  advantage  is  that  the  gelatine  can  thus  be  perfectly  protected  from  accidental  inoculation 
by  bacteria  of  the  air,  for  it  is  not  necessary  to  remove  the  stopper  after  the  intended  inocula- 
tion. Agar-agar  can  be  used  in  the  same  way  for  roll  cultures.  Instead  of  the  inoculated 
tubes  of  fluid  gelatine  being  immersed  in  ice  water,  they  can  be  advantageously  rolled  in  a 
horizontal  position  on  a  block  of  ice  to  solidify  them. 

Anaerobic  bacteria  will  not  grow  when  exposed  to  free  air.  A  very  simple  mode  of  plate 
culture  of  anaerobic  bacteria  is  the  following:  The  surface  of  the  gelatine  upon  the  glass  slide 
or  upon  the  glass  plate  may  be  covered  in  whole  or  in  part  by  extremely  thin  sterilized  mica 
plates  and  thus  protected  from  the  air,  when  such  bacteria  may  have  an  opportunity  for 
development,  in  which  case  the  colonies  can  be  satisfactorily  examined  under  the  microscope, 
or  used  for  obtaining  pure  cultures  in  the  usual  manner. 

Another  use  of  the  gelatine  layer  upon  the  glass  slide  has  already  been  alluded  to  and  is  as 
follows:  A  sufficient  quantity  of  sterilized  flesh-peptone-gelatine  is  removed  with  a  sterilized 
pipette  and  poured  upon  the  surface  of  the  glass  slide  and  allowed  to  solidify.  The  gelatine 
is  then  inoculated  by  scratches  with  a  platinum  wire  carrying  the  desired  microbes,  after  the 
method  of  Brefeld,  already  described.  The  slide  is  then  placed  in  the  moist  chamber  for 
development  and  subsequent  examination. 
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Plate  cultures  are,  however,  used  for  other  purposes  than  separation  of  mixtures  of 
different  species,  chief  among  which  is  the  differentiation  between  colonies  of  different  species 
by  means  of  certain  characteristics  of  growth.  (Photos.  Nos.  2  to  7.)  For  this  purpose  the 
gelatine  plates  are  much  more  useful  than  solid  gelatine  tubes.  It  was  soon  found  by  Koch 
in  using  this  method  of  isolation  of  bacteria  that  many  of  the  different  species  presented  cer- 
tain distinguishing  characteristics  in  the  aspect  of  colonies  developed  in  the  gelatine.  As  an 
example,  some  species  while  developing  in  such  a  medium  render  the  gelatine  fluid,  others  do 
not  possess  such  an  influence.  Furthermore,  certain  sjiecies  spread  more  or  less  widely  over 
the  surface  of  the  gelatine,  while  others  are  heaped  up  upon  it  within  narrow  limits.  Again, 
some  of  the  colonies  present  regular  circular  outlines,  other  irregular.  Some  of  them  are 
more  or  less  coarsely  granular,  others  finely  granular,  still  others  more  or  less  glairy,  others 
powdery.  Some  present  one  color,  some  another,  many  are  colorless.  Some  have  the  power 
of  rendering  the  neighboring  gelatine  fluid,  while  developing  evenly  throughout  the  fluid 
mass,  thus  rendering  it  cloudy  ;  others  are  limited  more  or  less  to  the  center  of  the  fluid  por- 
tion, being  surrounded  by  a  fluid  border  entirely  limpid.  Some  possess  the  power  of  dissemi- 
nating a  characteristic  color  in  a  narrow  zone  surrounding  the  develoiiing  colony,  and  so  on. 
Thus  the  differences  between  many  species  are  more  or  less  marked  and  characteristic,  so  that 
for  the  recognition  and  differential  diagnosis  of  numerous  species  of  bacteria  the  gelatine 
plates  furnish  most  valuable  means.  The  aspects  of  pure  cultures  of  these  species  are  fre- 
quently characteristic  also  in  gelatine-tube  cultures.  (Photos.  Nos.  29,  30,  31,  32,  33,  and  Figs. 
1,  2  of  111.  No.  21.) 

The  appearance  of  gelatine-plate  colonies  of  the  curved  bacillus  of  Finkler  is  shown  in 
Photo.  No.  4,  which  is  a  reproduction  of  a  j)hoto-micrograph  of  such  a  plate  colony.  As  is 
seen,  the  outline  of  the  colony  is  regularly  circular,  its  aspect  is  finely  granular,  and  its  color  is 
yellowish-gray.  The  a,ppearance  of  the  gelatine-tube  culture  of  the  curved  bacillus  of  Finkler 
is  represented  in  the  two  tubes  to  the  right  in  111.  21,  Fig.  2,  as  compared  with  the  appearance 
of  gelatine-tube  cultures  of  the  curved  bacillus  of  cholera  infectiosa.  shown  in  the  two  tubes 
to  the  left  in  the  same  photo.  The  curved  bacilli  of  Finkler  also  have  the  power  of  liquefying 
gelatine,  but  in  their  growth  in  10  per  cent,  gelatine  there  is  no  appearance  of  an  air-bubble 
at  any  time,  but  development  is  far  more  rapid  than  in  the  case  of  cholera  infectiosa,  and  the 
fluid  contained  in  the  liquefied  portion  completely  fills  the  cavity,  and  is  of  a  homogeneous 
opaque  aspect.  The  curved  bacillus  of  Deneke  in  its  growth  in  the  gelatine  plate  forms  a 
colony  which  also  has  the  power  of  rendering  the  surrounding  gelatine  fluid,  and  the  aspect 
of  the  colony  at  times  considerably  resembles  that  of  genuine  cholera.  But  its  development 
is  much  more  rapid,  the  fluidification  of  the  gelatine  proceeds  with  much  greater  speed,  and 
the  zone  of  fluid  surrounding  the  central  colony  which  rests  in  the  bottom  of  the  saucer-like 
depression  is  not  usually  clear,  but  more  or  less  cloudy.  The  growth  in  the  gelatine  tubes  is 
funnel-shaped,  and  there  is  an  apj^arent  air-bubble  at  the  tojj.  When,  however,  resort  to  the 
potato  culture  is  had,  it  is  found  that  the  comma  bacillus  of  Koch  grows  abundantly  upon 
it  at  normal  room  temperature  and  in  the  culture-oven,  while  that  of  Deneke  refuses  to  grow. 
Photo.  No.  — ,  represents  a  number  of  gelatine-plate  colonies,  which  do  not  render  the  sur- 
rounding gelatine  fluid,  of  a  curved  bacillus  morphologically  identical  with  that  of  cholera 
infectiosa,  isolated  by  the  writer  from  the  water  of  a  well  which  constituted  the  common  water 
supply  of  a  small  village  in  Sicily  where  an  outbreak  of  cholera  had  occurred.  It  was  sus- 
pected that  this  well  had  been  contaminated  by  drippings  from  wash-tubs  in  which  the  cloth- 
ing of  cholera  patients  had  been  washed,  near  the  margin  of  the  well.  It  is  sufficient,  as 
these  photographs  indicate,  to  cultivate  these  ditt'erent  organisms  in  gelatine  j^lates  in  order  to 
distinguish  readily  between  them. 

Miscroscopic  and  culture  examinations  were  also  made  of  the  water  from  various  sources, 
such  as  well  water  within  the  city  of  Palernjo,  well  water  used  by  the  j^eople  in  the  village  of 
Belmonte,  15  or  20  miles  distant  from  Palermo,  where  they  were  having  an  outbreak  of  cholera, 
water  from  various  open  conduits  supplying  the  city  of  Palermo,  and  water  of  the  harbor  of 
Palermo.  Among  the  specimens  of  well  water  from  the  city  of  Palermo  was  some  taken  from 
a  well  within  a  court  where  the  first  cases  of  cholera  appeared  in  that  city.    The  well  had 
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been  closed  and  placed  under  guard,  and  the  examination  was  made  some  three  or  four  weeks 
after  the  well  had  been  closed.  No  comma  bacilli  wer j  found  in  this  well  or  in  any  of  the  others 
in  the  city  of  Palermo.  But  in  the  water  taken  from  the  well  at  Belmonte  various  species  of 
bacteria  were  found.  Among  these  may  be  mentioned  some  which  by  the  shape  of  the  colonies 
and  by  the  morphological  characters  of  the  bacteria  constituting  them  somewhat  closely 
resembled  the  Naples  bacillus  of  Emmerich,  and  some  also  whose  colonies  presented  a  peculiar 
aspect  possessed  a  regular  border  and  appeared  to  be  formed  of  concentric  rings  surrounded 
by  a  narrow  border  of  apparently  fluid  gelatine!  The  color  of  these  rings  varied  from  a  light 
to  a  dark  brown  and  their  aspect  was  somewhat  finely  granular.  The  bacteria  (those  men- 
tioned in  the  last  paragraph)  constituting  these  concentric  colonies  were  identical  in  form  and 
very  near  in  size  also  to  those  found  in  the  characteristic  colonies  of  the  comma  bacillus  of 
Koch;  but  the  tube  cixltures  made  from  these  concentric  colonies  (Photo.  No.  5)  differed  as 
much  from  the  characteristic  tube  cultures  of  the  comma  bacillus  of  Koch  in  their  shape  as 
they  differed  in  the  plate  cultures.  In  the  tube  cultures  of  these  concentric  colonies  very  little, 
if  any,  fluidification  of  the  gelatine  either  in  the  track  of  the  puncture  or  around  the  border 
of  the  portion  growing  at  the  surface  could  be  seen. 

As  to  the  harbor  water  of  Palermo,  specimens  were  taken  near  the  mouths  of  several  of 
the  main  sewers  where  the  sewage  was  emptied  into  a  portion  of  the  harbor  called  La  Gala. 
Microscopic  examinations  of  cover-glass  preparations  from  this  water  showed  many  various 
forms  of  numerous  bacteria  and  few  curved  forms  which  were  usually  larger  and  perhaps 
less  curved  than  the  comma  bacilli  of  Koch.  'Plate  cultures  made  from  the  same  water  ♦ 
showed  no  colonies  whatever  presenting  the  peculiar  characteristics  of  the  comma  bacilli  of 
Koch.  There  were  mnxierous  colonies,  however,  which  rapidly  rendered  the  gelatine  fluid  of 
a  dark-brown  color,  iisually  circular  in  outline,  sharj)  bordered,  and  of  a  coarsely  granular 
aspect.  Inoculations  of  gelatine  tubes  made  from  these  latter  colonies  were  followed  by  ex- 
ceedingly rapid  growth  of  the  bacteria.  Within  the  first  24  hours  the  naked-eye  appearance 
of  these  tube  cultures  was  very  similar  to  that  of  the  comma  bacillus  of  Koch.  There  was 
the  same  funnel-shape  depression  of  the  stirf ace  of  the  gelatine  at  the  toi3  of  the  puncture  and 
the  same  appearance  of  the  air-bubble,  so  familiar  in  the  tube  cultures  of  the  comma  bacillus. 
So  far  as  the  naked  eye  could  determine  between  the  tube  cultures  of  these  two  organisms 
the  chief  difference  consisted  in  the  rapid  develoj)ment  of  these  colonies  from  the  La  Gala 
water.  At  the  end  of  48  hours  the  rapidity  of  development  of  the  La  Gala  colonies  was  such 
as  to  no  longer  leave  any  doubt  concerning  the  possible  identity  of  the  two  even  by  the  naked 
eye  alone.  At  the  end  of  this  time  the  top  portion  of  the  colony  had  so  rapidly  extended 
laterally  as  to  involve  the  whole  surface  of  the  gelatine,  rendering  it  quite  fluid,  and  the  growth 
of  the  colonies  along  the  track  of  the  puncture  in  the  depths  of  the  gelatine  by  that  time 
began  to  asstime  the  appearances  of  gelatine-tube  cultures  of  the  Finckler  and  Prior  bacillus; 
i.  e.  the  track  of  the  puncture  was  very  much  widened  and  filled  by  a  fluid  which  was  opaque 
and  evenly  cloudy  throughout  without  any  deposits  of  granules  along  the  sides.  Tv/enty-four 
hours  later  the  tube  cultures  had  lost  every  resemblance  they  originally  had  to  the  cultures  of 
the  comma  bacillus  or  to  those  of  Finkler  and  Prior.  Furthermore,  microscopic  examination 
of  cover-glass  preparations  made  from  these  tube  cultures  of  the  La  Gala  water  showed  the 
presence  of  thick  straight  bacilli  with  rounded  ends  and  a  length  more  or  less  variable.  The 
shortest  resembled  to  some  extent  oval  cocci,  and  in  this  stage  of  their  growth  were  somewhat 
similar  in  form  and  size  to  the  Najjles  bacillus  of  Emmerich.  Gover-glass  hanging  drop 
cultures  of  these  same  straight  bacteria  after  being  exposed  for.  24  hours  to  a  temperature  of 
37"  G.  in  the  incubator  showed  nothing  but  rods  of  a  decided  length  mixed  with  numerous 
filaments,  which  often  extended  across  the  whole  width  of  the  field  of  the  microscope.  The 
presence  of  spores  was  noticeable  in  some  of  these  long  filaments. 

I  was  in  Palermo  at  the  time  of  the  departure  of  Drs.  Emmerich  and  Buchner  from  that 
place,  and  Dr.  Goppola,  of  the  chemical  laboratory  of  the  University  of  Palermo,  kindly 
gave  me  some  tube  cultures  in  gelatine  from  pure  cultures  of  the  Emmerich-Naples  bacil- 
lus, which  he  had  directly  obtained  from  Professor  Emmerich  during  the  time  of  that  gentle- 
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man's  investigations  in  Palermo.  At  the  same  time  I  obtained  some  gelatine  tube  cultures 
from  the  same  source  which  had  directly  descended  from  the  Naples  bacillus  which  Emmer- 
ich had  discovered  during  the  previous  year  while  investigating  cholera  in  Naples.  After 
familiarizing  myself  with  the  morphological  and  biological  characters  of  the  Naples  bacillus 
tlius  obtained  I  undertook  the  search  for  it  in  the  cliolera  patients.  I  made  numerous 
attempts  to  find  it  in  the  blood  of  the  cholera  patients  in  all  stages  of  the  disease  as  well  as 
in  the  dejecta  and  vomit.  My  examinations  of  the  blood  were  constantly  negative,  notwith- 
standing the  fact  that  in  addition  to  direct  microscopic  examination  by  cover-glass  prepara- 
tions I  invariably  resorted  to  the  method  of  gelatine-plate  and  tube  cultures  also.  So  far  as 
the  dejecta  are  concerned,  I  may  mention  that  bacteria  presenting  an  identity  of  morphology 
and  of  appearances  to  those  of  Emmerich,  both  in  the  plate  and  the  tube  cultures,  were  not 
infrequently  met  with. 

In  respect  to  the  occiirrence  of  the  comma  bacilli  of  Koch  in  the  tissues  of  the  wall  of  the 
intestine,  I  may  say  that  my  observations,  although  they  were  in  a  few  instances  followed  by 
positive  results,  can  not  be  absolutely  regarded  as  confirmatory  of  the  statements  of  the 
German  commission  with  regard  to  the  frequency  of  the  occurrence  of  these  organisms  in  tlie 
intestinal  wall.  In  thin  sections  of  the  ileum  and  also  of  the  duodenum,  I  have  never  found 
the  comma  bacilli  of  Koch  present  in  those  from  the  upper  portion  of  the  intestine,  whilst  I 
have  with  extreme  rarity  found  them  in  small  numbers  in  some  of  the  sections  made  from 
the  lower  portion  of  the  ileum.  In  these  sections  ciirved  bacilli  were  sometimes  found  within 
the  lumen  of  the  crypts  of  Lieberhiihn  and  between  the  epithelial  lining  these  crypts  and  the 
basement  membrane  forming  the  wall,  as  also  occasionally  in  the  submucous  connective  tissue 
in  their  neighborhood. 

I  may  say  here  that  what  has  been  stated  concerning  the  comma  bacillus  of  Koch  and 
other  micro-oi"ganisms  applies  equally  well  to  the  results  of  my  observations  in  Sjiain  and 
India  concerning  the  relations  of  the  comma  bacillus  to  Asiatic  cholera.  In  this  connection  I 
should,  perhaps,  remark  that  I  have  frequently  seen  curved  bacilli  which  by  their  moi-phology 
alone  might  possibly  be  regarded  as  very  similar  or  identical  with  the  comma  bacillus  of 
Kocli  under  a  great  variety  of  circumstances  and  in  many  jjlaces  where  there  could  be  no 
possible  question  of  the  existence  of  cholera.  As  I  have  already  stated,  I  have  frequently  met 
with  them  in  the  intestinal  contents  and  dischai'ges  of  ordinary  diarrhoea,  in  the  materials 
scraped  from  the  intestinal  wall,  in  cases  of  dysentery,  and  in  cases  of  death  from  phthisis  where 
there  had  been  abdominal  complications.  I  have  met  with  them  in  the  piirulent  discharges 
from  the  uterus;  I  have  even  met  Avith  them  frequently  in  ordinary  human  saliva;  I  have 
often  met  witli  them  in  scrapings  from  the  lungs  in  cases  of  death  from  croiipus  pneumonia; 
I  have  found  them  in  well  water,  river  water,  fluids  contaminated  with  faeces,  in  decomposed 
beef  broth  exposed  to  the  ordinary  air  of  the  laboratory,  and,  in  fact,  under  many  other 
circumstances.  Many  times  microscopic  examination  alone  would  have  been  utterly  impos- 
sible to  have  distinguished  them  from  genuine  comma  bacilli  of  Koch  as  found  in  Asiatic 
cholera.  Many  times,  however,  such  as  in  cases  of  diarrhoea  and  dysentery  and  in  the  leucor- 
rhoeal  discharges,  the  mor2:)hology  of  the  curved  bacillus  alone  was  sufficient  to  distinguish  it 
from  the  curved  bacilli  of  Koch,  and  in  no  case  when  the  method  of  plate  and  tube  cultures 
in  flesh-peptone-gelatine  was  resorted  to,  as  it  was  in  many  instances,  has  there  been  the  slight- 
est difficulty  in  distinguishing  these  various  curved  bacilli  from  those  met  with  in  Asiatic  cholera. 

Dr.  Theobald  Smith,  of  the  Bureau  of  Animal  Industry,  at  Washington,  informs  me  that 
during  April.  1889.  he  found  in  cover-glass  preparations  from  the  intestinal  wall  of  several 
pigs,  affected  with  hog  cholera,  comma  bacilli  in  large  numbers  intermingled  with  numerous 
very  delicate  true  spirilla.  The  comma  bacilli  were  found,  more  par'ticularly  in  small  super- 
ficially necrotic  areas  (ulcers)  of  the  lower  colon.  Subsequently  they  were  also  encountered 
in  the  ulcerated  mucosa  of  the  stomach.  When  isolated  by  means  of  agar  plates  and  studied 
in  pure  cultures  they  did  not  seem  to  differ  microscopically  from  the  comma  bacilli  of  cholera 
Asiatica  either  in  form  or  motility.  They  were,  however,  at  once  distinguished  by  the  fact 
that  they  fail  to  liquefy  gelatine,  upon  which  substratum  they  grow  rather  feebly.  Among 
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other  biological  cliaracters  which  need  not  be  mentioned  here  is  their  more  abundant  growth 
in  bouillon  peptone  which  has  not  been  neutralized  (and  hence  has  a  slightly  acid  reaction) 
than  in  bouillon  made  slightly  alkaline  with  sodium  carbonate. 

Dr.  Sternberg  informs  me  that  in  his  bacteriological  studies  of  the  feces  of  yellow  fever 
patients  (aboiit  fifty)  he  has  never  encountered  any  curved  bacilli,  or  spirilla,  corresponding 
with  the  "comma  bacillus"  of  Koch.  During  the  recent  epidemic  at  Decatur,  Ala.,  he  gave 
special  attention  to  the  liquifying  organisms  present  in  the  feces  of  yellow  fever  cases  at  dif- 
ferent stages  of  the  disoase,  and  isolated  in  pure  cultures  several  different  liquifying  bacilli, 
but,  as  stated,  did  not  encounter  any  resembling  Koch's  bacillus  (spirilkim)  of  Asiatic  cholera. 

In  the  experience  of  the  author  in  the  examination  of  the  intestinal  contents  of  cholera 
infectiosa  at  the  quarantine  station  in  New  York  and  at  various  places  in  Spain,  Prance, 
Italy,  Sicily,  and  India  the  comma  bacillus  of  Koch  has  been  invariably  present,  whilst  none 
of  the  other  curved  bacilli  have  been  found  therein.  He  has  compared  its  biological  charac- 
ters with  those  of  all  other  curved  bacilli  known,  and  he  has  no  hesitation  in  affirming  his 
opinion  that  none  of  them  are  identical  with  it. 

Various  methods  of  recognizing  the  presence  of  the  comma  bacillus  of  Koch  without  resort 
to  the  microscope  and  to  plate  cultures  have  been  proposed  for  practical  use,  such  as  those  of 
Bujwid,  Buchner,  Schottelius,  Gruber,  Brieger,  and  others  (see  this  chapter);  but  in  our 
opinion  however  valuable  they  may  be  in  exceptional  cases  as  supplementary  to  those  above 
described  they  should  by  no  means  be  substituted  in  the  place  of  the  latter. 


PATHOGENIC  QUALITIES  OF  THE  COMMA  BACILLUS  OF  KOCH. 

The  first  cultures  of  the  comma  bacillus  I  had  the  opportunity  of  personally  obtaining 
from  cases  of  cholera  were  those  made  from  the  dejecta,  vomit,  and  intestinal  contents  of 
patients  suffering  from  the  disease  in  the  city  of  Palermo,  in  the  island  of  Sicily,  towards  the 
latter  end  of  October,  1885.  I  kept  alive  pure  cultures  of  this  microbe,  as  well  as  pure  cultures 
of  various  others  which  I  had  obtained  in  the  course  of  my  investigations  in  that  city,  until  my 
return  to  Berlin,  in  the  middle  of  the  spring  of  1886.  The  next  material  which  I  freshly 
obtained  from  cholera  cases  dated  from  the  early  part  of  the  winter  of  1886,  and  was  taken 
from  cholera  cases  in  Spain.  Pure  cultures  of  these  were  also  kept  alive  until  my  arrival  at 
Berlin,  at  the  time  above  mentioned.  After  obtaining  pure  cultures  from  the  dejecta  or  the 
vomit  or  intestinal  contents  of  cholera  cases  by  means  of  the  well-known  Koch  method  of 
flesh-peptone-gelatine  plate  cultures,  I  inoculated  flesh-peptone-agar  tubes  with  this  material, 
sometimes  transplanting  from  tube  to  tube  at  intervals  varying  from  a  fortnight  to  a  month 
or  longer.  Some  of  the  agar-agar  tubes  of  pure  cultures  of  the  comma  bacillus  which  I  took 
with  me  to  Berlin  at  the  time  mentioned  were  the  original  inoculations  from  pure  cultures  in 
flesh-peptone-gelatine  tubes  obtained  directly  from  the  above-named  plate  cultures.  Through 
the  courtesy  of  Dr.  Koch  I  was  kindly  furnished  the  necessary  facilities  for  inoculation  experi- 
ments upon  guinea-pigs  in  the  Royal  Hygienic  Institute  of  Berlin  upon  my  arrival  there.  I 
conducted  a  number  of  different  series  of  inoculations  of  guinea-pigs,  using  for  that  purpose 
the  above  material,  which  I  myself  had  personally  obtained,  as  also  some  cultures  much 
older  kindly  furnished  by  Dr.  Koch.  These  latter  cultures  were  descended  through  numerous 
reinoculations  of  agar  tubes  from  cholera  material  obtained  from  Toulon  and  Naples  in  1884, 
as  also  cultures  descended  in  the  same  way  from  material  obtained  at  Valencia  in  1885  by 
Raptchewski,  the  commissioner  apj)ointed  by  the  Government  of  Russia  to  investigate  cholera 
in  Spain.  These  latter  cultures  had  been  presented  to  Dr.  Koch  by  the  Russian  commissioner  at 
the  time  of  his  sojourn  in  Berlin  on  his  way  homeward.  Besides  these  inoculations  made  with 
the  comma  bacilhis  of  Koch  I  also  performed  others  upon  similar  animals  with  cultures  of 
the  Deneke  or  cheese  bacillus  and  cultures  of  the  Pinkler-Prior  bacillus,  obtained  in  Berlin. 

These  inoculation  experiments  were  performed  after  the  well-known  feeding  method  of 
Koch  ;  that  is  to  say,  an  alkaline  solution  varying  in  strength  in  proportion  to  the  weight  of 
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the  animal  was  first  introduced  into  the  stomach  by  means  of  a  stomach-tube  for  the  purpose 
of  neutralizing  or  rendering  alkaline  the  reaction  of  the  fluids  contained  in  that  organ.  A 
few  minutes  after  this  a  certain  quantity  of  bouillon  culture  freshly  made  from  the  various 
cultures  tubes  in  my  possession  was  introduced  in  like  manner  into  the  stomach  of  the  animal 
under  operation.  Subsequent  to  this  an  injection  of  a  small  quantity  of  the  tincture  of 
opium  was  made  into  the  peritoneal  cavity  by  means  of  a  sterilized  hypodermic  syringe  (Koch's), 
care  being  taken  as  much  as  possible  to  avoid  wounding  the  intestine.  The  animals  thus  treated 
soon  became  decidedly  narcotized,  but  recovered  from  the  narcotic  effects  of  the  opium  in  a 
few  hours  and  seemed  to  be  apparently  unharmed  by  the  various  operations  performed  iipon 
them.  On  the  next  day,  however,  they  showed  signs  of  decided  illness,  such  as  prostration, 
coldness,  and  blueness  of  the  nose  and  extremities,  standing  of  the  hair,  etc.  It  was  noticed, 
however,  that  there  was  invariably  a  difference  in  the  rapidity  of  the  effect  of  the  injection 
between  those  pigs  fed  with  the  material  which  I  myself  had  obtained  in  southern  Europe  and 
those  fed  with  material  which  had  been  furnished  me,  as  above  mentioned,  by  Dr.  Koch.  The 
time  of  death  was  usually  several  hours  shorter  in  the  former  case  than  in  the  latter,  an 
indication  that  the  material  more  recently  olitained  from  the  hviman  cases  of  cholera  possessed 
somewhat  more  virulent  qualities  than  did  that  of  tlie  much  older  date.  Nevertheless,  in 
every  ca^e  the  feeding  after  the  manner  above  described  was  sooner  or  later  followed  by  the 
death  of  the  animal. 

Autopsies  were  made,  under  the  most  thorough  asei)tic  precautions,  as  soon  as  possible  after 
death  of  the  animal.  It  should  be  stated  before  proceeding  further  that  in  none  of  these 
animals  was  diarrhoea  or  vomiting  observed.  The  post-mortem  examination  invariably 
revealed  a  state  of  affairs  indentical  with  that  described  by  Koch. 

Immediately  upon  opening  the  animal  the  intestine  was  opened  and  a  plate  culture  in 
flesh-peptone  gelatine  was  made,  after  the  usual  method,  from  a  small  portion  of  the  intestinal 
contents  picked  up  by  the  point  of  a  sterilized  platinum  needle.  Similar  attempts  at  culture 
were  made  from  the  heart  blood  and  other  fluids  and  from  tissues  of  various  orj^ans  of  the 
body,  including  the  spleen,  liver,  kidneys,  the  lungs.  In  a  few  instances  colonies  of  the 
comma  bacillus  of  Koch  developed  in  the  plate  cultures  made  from  the  lungs.  In  one  instance 
colonies  of  this  bacilkis  were  also  found  growing  in  plate  cultures  made  from  the  pulp  of  the 
spleen.  In  this  case  also  colonies  of  the  comma  bacillus  of  Koch  were  fovmd  in  the  plate  cult- 
ures made  from  the  lungs.  From  none  of  the  other  organs  or  fluids  of  the  body  was  I  able  to 
obtain  cultures  of  the  comma  bacillus. 

Smear  preparations  upon  thin  cover-glasses  were  also  made  in  every  case  immediately 
after  the  cultures  had  been  made,  and  they  embraced  specimens  of  intestinal  contents,  heart 
blood,  scrapings  of  the  abdominal  and  pleural  cavities,  scrapings  from  the  cut  surface  of  the 
lungs,  the  liver,  the  spleen,  the  kidneys.  In  no  case  was  I  able,  after  staining  and  examining 
these  cover-glass  preparations  under  the  microscope,  to  observe  the  presence  of  any  curved 
bacilli,  excej)t  in  those  specimens  obtained  from  the  intestinal  contents.  The  latter  constantly 
showed  the  presence  of  numereous  curved  bacilli  intermingled  more  or  less  largely  in  most 
cases  with  other  species  of  bacteria.  Cover-glass  preparations  from  the  kidney,  spleen,  and 
heart  blood  were  always  free  from  visible  bacteria.  A  few  jireiDarations  of  scrapings  from  the 
liver  and  the  lungs  showed  the  presence  of  a  small  number  of  various  bacteria,  none,  however, 
presenting  a  curved  form.  Small  pieces  of  the  intestinal  wall  of  the  lower  portion  of  the  ileum, 
of  the  kidney,  of  the  spleen,  of  the  liver,  and  sometimes  of  the  lungs,  were  clipped  out  and 
immediately  placed  in  small  vials  containing  absolute  alcohol.  These  gross  sj^ecimens  were 
permanently  sealed  for  transportation  to  America  to  be  examined  there  by  means  of  sections  at 
my  leisure. 

The  plate  cultures  above  mentioned  were  set  aside,  covered  from  the  air,  in  a  moist 
cliamber,  and  kept  at  the  temperature  of  the  surrounding  air  (these  expex'iments  were  per- 
formed during  the  month  of  May,  in  188G).  In  24  hours  those  plates  representing  the  material 
inoculated  from  the  intestines  were  found  to  be  swarming  with  small  colonies  of  the  comma 
bacillus  of  Koch,  very  few  colonies  of  other  bacteria  existing  among  them.    Within  36  to  48 
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hours  development  had  so  far  advanced  that  the  colonies  of  the  comma  bacillus  presented 
clearly  the  well-known  distinguishing  characteristics  of  that  microbe  when  cultivated  in 
flesh -peptone-gelatine  plates,  and  the  examination  of  numbers  of  them  showed  these  colonies 
to  consist  exclusively  of  curved  bacilli.  From  one  or  more  characteristic  colonies,  pure 
cultures  in  flesh-peptone-gelatine  tubes  and  in  flesh-peptone-agar  tubes  were  made.  Those 
cultures  in  the  gelatine  tubes  within  the  space  of  24  hours  began  to  assume  the  character- 
istic appearance  of  puncture  colonies  of  the  comma  bacillus  of  Koch.  Furthermore,  potato 
cultures  were  frequently  also  made  from  characteristic  colonies  in  the  gelatine  plates. 

I  wish  to  call  attention  here  to  a  notable  fact  which  was  in  harmony  with  what  has 
already  been  stated  regarding  the  difference  in  virulence  between  my  own  material  and  that 
furnished  by  Koch.  Not  only  in  gelatine  plate  cultures  made  directly  from  this  material,  but 
also  in  similar  plates  obtained  from  the  intestinal  contents  of  animals  which  had  been  killed 
by  the  respective  cultures,  there  was  a  marked  difference  in  the  rapidity  of  development  of 
colonies  dei-ived  from  these  respective  materials.  In  every  case  the  development  was  nearly 
twice  as  rapid  in  the  case  of  cultures  from  my  own  more  freshly  obtained  material  as  in  that 
of  the  much  older  material  furnished  by  Koch. 

It  may  be  interesting  to  mention  also  a  marked  difference  in  this  respect  between  the  gel- 
atine plate  cultures  from  the  spleen  and  lungs  of  the  case  mentioned  above,  where  comma 
bacilli  were  found  to  be  present  in  the  spleen  and  lungs  of  one  guinea-pig.  These  two  plate 
cultures  Avere  made  at  the  same  time,  in  the  same  manner,  and  with  the  same  culture  medium, 
and  were  subsequently  kept  under  identical  conditions  of  moisture  and  temperature;  yet  it 
was  found  that  the  comma  bacillus  colonies  in  the  plate  from  the  spleen  were  far  more  tardy 
in  developing  than  were  those  in  the  plate  from  the  lungs — at  the  end  of  48  hours  the  colonies 
of  the  latter  plate  were  twice  as  large  as  those  of  the  former.  To  what  this  difference  of  bio- 
logical activity  may  be  ascribed  I  am  unable  to  state,  but  merely  mention  the  observation  as  a 
matter  of  interest. 

This  observation  of  the  presence  of  comma  bacilli  in  the  spleen  and  in  the  lungs  of  the 
guinea-pig  fed  with  cultures  of  this  organism  is  not  in  entire  accord  with  the  observations  of 
Dr.  Koch,  but  is  confirmatory  of  those  few  observers  who  claim  to  have  found  the  comma 
bacillus  of  Koch  in  the  tissues  of  the  body  of  the  experimental  animal  outside  of  the  intestinal 
tract.  The  explanation  advanced  by  one  of  Dr.  Koch's  assistants  at  the  time  concerning  the 
finding  of  the  comma  bacilli  in  the  lungs,  seems  to  be  quite  plausible  in  accounting  for  the 
presence  of  this  microbe  in  that  organt  that  is,  the  possibility  of  the  microbes  having  reached 
the  larynx  and  trachea  either  at  the  time  of  the  operation  or  by  regurgitation  from  the  stomach 
after  the  animal'  had  become  moribund.  But  it  is  impossible  that  the  comma  bacilli  could  have 
reached  the  spleen  in  any  other  manner  than  through  the  blood  current.  It  must  be  admitted, 
however,  in  this  connection  that  in  this  animal  cultures  from  the  kidneys  and  from  the  heart 
blood  remained  sterile;  no  comma  bacilli  colonies  developing  therefrom. 

I  referred  above  to  a  series  of  similar  experiments  with  pure  cultures  of  the  Deneke,  or 
cheese  bacillus,  and  of  the  Finkler-Prior  bacillus.  The  results  of  these  experiments  proved 
each  of  these  organisms  to  be  possessed  of  a  certain  degree  of  i^athogenic  power,  each  of  these 
varieties  of  curved  bacilli  being  fatal  to  the  animal  in  a  certain  number  of  cases ;  but  they 
were  far  less  virulent  in  their  pathogenic  power  than  were  the  cultures  of  the  comma  bacillus 
of  Koch  ^^sed  in  these  experiments,  several  of  the  animals  fed  having  survived.  That  the 
cause  of  death  in  these  animals  was  due  to  the  pure  culture  fed  to  them,  and  not  to  the  acci- 
dental introduction  of  the  comma  bacillus  of  Koch,  which  was  being  experimented  with  at 
the  same  time,  is  shown  by  the  fact  that  no  colonies  of  the  Koch  bacillus  developed  in  the 
various  plate  cultures  made  from  the  material  obtained  in  the  usual  way  from  these  animals 
post  mortem. 

After  leaving  Berlin  in  the  early  part  of  May,  ]886,  I  proceeded  to  India  for  the  purpose 
of  continuing  in  that  country  my  investigations  upon  cholera.  In  consequence  of  illness 
immediately  after  my  arrival  in  Bombay,  in  the  early  part  of  June,  1886,  which  continued  for 
three  weeks,  I  was  unable  to  pursue  any  investigations  there,  but  immediately  upon  my  recov- 
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ery  proceeded  to  Calcutta,  whei'e  every  facility  for  pursuing  investigations  was  furnished 
through  the  politeness  of  his  excellency,  the  Viceroy,  and  the  kindness  of  the  president  of  the 
medical  college  of  Calcutta,  and  of  the  medical  officers  attached  to  that  institution.  My  inves- 
tigations in  that  city  were  made  during  the  months  of  July  and  August,  under  a  very  higli 
temperature,  with  the  atmosphere  saturated  with  moisture,  and  more  than  usually  loaded  witli 
various  species  of  fungi  and  other  germs.  I  found  it  impossible  to  use  the  gelatine  plate  or 
txihe  methods  for  the  purpose  of  isolation  and  diffei-entiation  of  bacteria,  the  difficulties  of 
obtaining  the  comma  bacillus  of  Koch  being  tlieret^y  enhanced.  I  was  under  the  necessity  of 
resorting  to  plate  cultures  with  flesli-peptone-agar  for  the  purpose  of  isolating  the  bacteria 
which  I  might  find. 

I  made  a  number  of  examinations  of  tlie  dejecta,  vomit,  and  intestinal  contents  from 
cases  of  cholera  by  these  means,  and  I  succeeded  in  finding  the  comma  bacillus  of  Koch  in 
each  of  them.  I  could  not  be  absolutely  sure  of  this,  however,  until  I  had  leturned  home 
with  the  pure  cultures  of  curved  bacilli  which  I  there  obtained  and  liad  sul)jected  them  to 
the  usual  biological  test  of  culture  in  flesh-peptone-gelatine  media.  All  of  the  pure  cultures 
of  curved  bacilli,  which  I  had  isolated  by  means  of  the  flesli-peptone-agar  plates  above  men- 
tioned from  cholera  cases  subsequently  proved  to  be  genuine  comma  bacilli  of  Koch.  Besides, 
the  cholera  material  obtained  in  this  manner,  I  made  numerous  examinations  in  the  city  of 
Calcutta  of  water  from  filthy  ditches  into  which  choleraic  dejecta  had  jjrobably  been  cast 
from  neighboring  native  huts  in  which  cases  of  cholera  had  recently  occurred;  as  also  of 
stagnant  water  obtained  personally  from  one  or  two  tanks  around  which  were  native  huts  in 
which  cholera  at  that  time  was  i^revailiug.  From  these  sources  I  obtained  numerous  diff^erent 
species  of  bacteria,  one  or  two  of  which  consisted  of  curved  bacilli,  but  in  subjecting  the  lat- 
ter to  the  flesh-peptone-gelatine  test  on  my  return  to  America,  they  proved  to  be  morphologi- 
cally different  from  the  comma  bacillus  of  Koch.  Among  the  various  bacteria  thus  obtained 
from  this  water  I  found  a  merismopeedium  which  rendered  the  gelatine  fluid  and  whose  plate 
colonies  in  this  medium  presented  an  aspect  very  closely  resembling  that  of  the  comma  bacil- 
lus of  Koch.  This  same  merismopsedium  in  pure  culture  in  the  gelatine  tube  after  puncture 
inoculation  again  presented  strong  similarity  of  growth  to  that  of  the  comma  bacillus  of 
Koch.  The  colony  was  funnel-shaped,  and  at  the  tof)  of  the  funnel  there  was  an  apparent 
bubble  of  air,  as  in  gelatine  tube  cultures  of  the  cholera  bacillus. 

I  have  already  stated  that  I  had  succeeded  in  finding  the  comma  bacillus  of  Koch  in  the 
dejecta,  vomit,  and  intestinal  contents  of  patients  suffering  from  Asiatic  cholera  at  the  New 
York  quarantine  station  in  the  fall  of  1887.  Besides,  the  cultures  of  the  comma  bacillus  of 
Koch  from  the  sources  already  enumerated,  I  obtained  cholera  cultures  fi'om  the  Army 
Medical  Museum,  at  Washington,  which  had  jproceeded  from  the  Hygienic  Institute  at  Berlin, 
as  also  cholera  cultures  from  the  bacteriological  laboratory  of  the  Johns  Hoj^kins  University 
at  Baltimore,  which  had  likewise  proceeded  from  the  same  source. 

After  returning  to  America  I  conducted  a  large  series  of  inoculation  experiments  u^jon 
guinea-pigs,  as  well  as  numerous  culttire  experiments,  for  the  purpose  of  examining  more 
thoroughly  than  I  had  previously  done,  the  morphological,  biological,  and  pathological  quali- 
ties of  the  various  specimens  of  the  Koch  comma  bacillus  obtained  from  the  various  sources 
already  mentioned.  The  results  of  these  observations  were  only  confirmatory  of  those  already 
related,  and  it  is  not  necessary,  therefore,  to  enter  into  details  concei'ning  them.  I  might 
state,  however,  in  this  connection,  that  the  curved  bacillus  which  I  obtained  from  the  well- 
water  in  the  town  of  Beltmonte,  in  Sicily,  already  referred  to,  possessed  no  pathogenic  power 
upon  the  guinea-pig. 

Refereni'e  has  been  made  to  loss  of  virulence  of  cultures  of  the  comma  bacillus  of  Koch. 
I  found  by  my  experiments  at  Berlin  that  my  own  comma  bacilli  cultures,  more  freshly 
obtained  from  cholera  cases  and  never  exposed  to  the  severe  cold  of  a  northern  winter,  possessed 
much  more  virulence  and  corresponding  vital  activity  than  did  those  furnished  me  by  Koch, 
the  latter  having  been  derived  from  cholera  patients  much  longer  ago.  It  will  be  remembered 
that,  after  performing  those  experiments  in  Berlin  during  May  of  1886,  I  obtained  fresh 
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cholera  material  again  during  July  and  August  of  the  sanie  year  in  Calcutta.  I  therefore  had 
in  my  possession  the  following  cultures  of  comma  bacilli  of  Koch :  Ctiltures  derived  from 
the  cholera  epidemic  at  Toulon  and  Naples  of  1884,  which  had  passed  through  two  winters 
in  Berlin ;  cultures  derived  from  the  cholera  epidemic  in  the  summer  of  1885,  at  Valencia,  in 
Spain,  which  had  passed  through  one  winter  in  Berlin ;  cultures  derived  from  the  cholera 
epidemic  in  the  autumn  of  1885,  in  Palermo,  which  had  not  been  exposed  to  the  cold  of  winter 
in  a  northern  latitude;  cultures  derived  from  an  epidemic  of  cholera  in  southern  Spain  in 
February  and  March  of  1886,  which  therefore  had  not  been  exposed  to  the  cold  of  winter; 
cultures  derived  from  cholera  cases  occuri'ing  in  the  city  of  Calcutta,  during  July  and  August 
of  1886,  and  Avhich  also  had  not  passed  through  a  winter. 

Bad  health  for  several  months  after  my  return  to  America  made  it  impossible  for  me  to 
do  more  with  these  various  cultures  until  the  spring  of  1887.  I  then  made  new  inoculations 
from  time  to  time  from  agar-tube  to  agar -tube  for  the  purpose  of  keeping  them  alive.  They  all 
therefore,  passed  through  that  winter  in  Philadelphia,  and  also  gained  that  additional  age. 
When  I  again  resumed  experimentation,  including  inoculations  upon  the  guinea-pig,  in  the 
spring  of  1887,  besides  the  replantations  of  cultures,  I  had  in  my  possession  some  original 
peptone-agar-tubes  which  I  had  inoculated  with  cholera  microbes  in  Palermo  in  the  fall  of 
1885,  in  the  south  of  Spain  in  the  siDring  of  1886,  and  in  Calcutta  in  the  summer  of  1886. 
I  found  all  of  these  alive  except  the  original  agar-tubes  inoculated  in  Palermo. 

But  these  various  cultures  showed  marked  variations  in  vitality  and  pathogenic  power. 
Those  obtained  from  Koch,  derived  from  the  cholera  epidemics  at  Toulon  and  NajDles  of  1884, 
had  completely  lost  their  pathogenic  power  upon  the  guinea-pig.  Those  obtained  from  Koch, 
derived  from  the  epidemic  in  Valencia  of  1885,  possessed  but  little  pathogenic  power  upon  the 
guinea-pig,  only  a  small  proportion  of  the  animals  experimented  upon  dying.  Of  my  own 
cultures,  those  derived  from  the  epidemic  in  Palermo  of  the  fall  of  1885,  had  lost  considerable 
of  their  pathogenic  power  lapon  the  guinea-pig — nearly  one-half  of  the  animals  survived — all, 
however,  were  sickened  (the  original  agar-tubes  of  this  source  being  dead  were  not  used) ;  those 
derived  from  the  epidemic  in  southern  Spain  of  the  spring  of  1886,  killed  all  the  pigs  fed  with 
them,  but  required  a  longer  time  to  produce  death  than  did  the  cultures  obtained  from  Calcutta; 
those  cultures  derived  from  cholera  cases  in  Calcutta,  in  the  summer  of  1886,  were  invariably 
fatal  to  the  guinea-pig,  and  killed  in  a  shorter  time  than  did  the  cultures  last  mentioned.  It 
should  be  remarked  here,  concerning  the  results  of  these  inoculations,  that  the  statements  apply 
only  to  feeding  experiments  with  cultures  which  had  been  transplanted  from  time  to  time.  In 
my  experience  cultures  which  had  been  systematically  transplanted  at  shorter  intervals,  as  a 
rule  possessed  more  pathogenic  power  than  those  transplanted  at  longer  intervals.  Further- 
more, I  usually  found  that,  where  gelatine  media  had  been  used  instead  of  agar — as  it  was 
sometimes  when  opportunity  offered — in  the  transplantations,  this  series  was  somewhat  more 
virulent  than  the  agar  series. 

Besides  the  loss  of  pathogenic  power  above  noted,  there  was  also  a  decrease  of  vitality 
more  or  less  proportional.  As  a  rule,  the  rapidity  of  development  of  cultures  was  slower  in 
the  older  than  in  the  more  recently  derived  cultures. 

Another  phenomenon  of  some  importance  I  had  frequent  opportunity  to  observe  during 
my  experiments  in  1887,  that  is,  the  longer  the  derivation  of  the  culture  from  the  original 
cholera  material  the  greater  the  tendency  to  deviation  of  biological  characteristics  from  those 
which,  "with  singular  regularity,  distinguish  the  gelatine  cultures  of  the  comma  bacillus  of 
Koch.  After  the  loss  of  pathogenic  power,  a  period  arrives  when  the  colonies  of  this  microbe 
are  no  longer  capable  of  rapidly  rendering  the  gelatine  fluid.  Then,  neither  the  plate  colonies 
nor  the  tube  puncture  colonies  exhibit  their  distinguishing  characteristics.  These  remarks 
apply  also  to  cultures  of  the  Finkler-Prior  spirillum  and  to  those  of  the  Deneke  or  cheese  spiril- 
lum. There  occurs  a  period  in  the  course  of  transplanting  for  a  long  time  the  Finkler  microbe 
from  gelatine  tube  to  gelatine  tube  when  the  growth  is  no  longer  quite  characteristic.  Photos. 
Nos.  29,  30,  31,  represent  the  appearance  of  gelatine-tube  colonies  of  this  spirillum  at  such  a 
period;  whilst  the  upper  portion  of  the  growth  is  natural  enough,  the  spread  laterally  of  the 
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growth  along  the  track  the  inoculation  inincture  is  abnormally  limited.  In  fact  the  lique- 
faction of  the  gelatine  both  at  the  surface  and  in  the  depth  of  the  puncture,  especially  in  the 
latter,  proceeds  with  great  slowness. 

I  wish,  while  speaking  of  my  experiments  performed  in  18S7,  also  to  relate  my  experience 
concerning  the  production  of  imnannity  in  the  guinea-pig  against  the  effects  of  virulent  cult- 
ures of  the  comma  bacillus  of  Koch.  I  learned  while  in  Darjeling  that  D.  D.  Cunuingliani 
had  repeated  the  exjjeriments  of  Ferran  concerning  this  matter,  and  that,  as  a  i-esult  of  his 
hypodermic  injections  into  the  guinea-pig  of  less  than  mortal  doses  of  virulent  cultui'es  of  the 
comma  bacillus  of  Koch,  he  was  obliged  to  admit  that  such  injection  appeared  to  confer  an 
artificial  immunity  against  the  effects  of  larger  doses  Avhich  were  invariably  fatal  when 
injected  into  guinea-pigs  which  had  not  been  previously  inoculated  and  afterwards  recovered. 

I  have  performed  a  similar  series  of  experiments  both  with  the  older  and  with  the  fresher 
cultures  which  were  in  my  possession.  My  experience  is  not  altogether  conclusive  to  my  mind. 
I  had  difficulty  in  killing  by  large  hypodermic  injections  of  even  the  most  virulent  cultures 
in  my  possession — those  from  Calcutta — which  had  proved  to  be  surely  fatal  when  introduced 
into  the  neutralized  stomach  after  the  method  of  Koch.  Those  pigs  which  survived  these 
hypodermic  inoculations  were  inoculated  a  second  time  under  the  skin  and  as  a  rule  with  one- 
third  larger  doses.  A  small  proportion  of  these  died  ;  the  large  majority  did  not.  The  sur- 
vivors of  this  second  injection  were  divided  into  two  lots  :  (a)  this  lot  were  fed  in  the  manner 
above  described,  with  my  most  virulent  culture,  and  all  succumbed  without  showing  any  indi- 
cation either  by  increased  period  of  incubation,  lengthened  period  of  illness,  or  lessened 
intensity  of  symptoms ;  (b)  this  lot  again  received  hypodermically  an  increased  amount  of 
virulent  culture,  and  one  died,  the  other  five  survived,  most  of  them  showing  no  signs  of  ill- 
ness. I  can  not  look  upon  these  results  as  demonstrating  conclusively  either  that  there  was 
or  was  not  any  immunity  produced  by  the  hypodermic  inoculations.  I  do  not  regard  the  fatal 
effects  of  the  fee  ing  experiments  in  series  a  as  proof  of  the  negative,  and  for  the  following 
reasons  :  It  is  an  established,  fact  that  the  mortality  among  herds  in  localities  affected  hy  this 
disease  is  lowered  about  90  per  cent,  after  liijpodermic  inocidations  of  the  anthrax  virus  pre- 
pared after  the  method  of  Pasteur ;  and  it  is  a  fact  also  well  established  that  the  same  cattle 
which  have  an  immunity  Avithin  10  per  cent,  of  being  absolute,  as  far  as  natural  infection  is 
concerned,  can  be  made  to  acc[uire  the  fatal  disease  by  feeding  them  with  relatively  enormous 
quantities  of  the  spores  of  the  anthrax  bacilli.  Even  if  my  inoculated  guinea-pigs  had  abso- 
lutely resisted  the  second  and  third  hypodermic  injections,  thus  proving  that  they  had 
acquired  a  positive  imnmnity,  I  would  not  be  justified,  in  the  light  of  the  above  cited  results 
concerning  anthrax,  in  concluding  that  no  practical  immunity  had  been  conferred  by  the  inoc- 
tdation  because  feeding  had  subsequently  killed  them.  I  should  remark  before  leaving  this 
subject  that  living  cultures  were  used  in  these  experiments  on  immunity.  I  much  regret  that 
at  the  time  of  performing  these  latter  experiments  I  was  unacquainted  with  any  method  of 
increasing  the  virulence  of  comma  bacilli  cultures,  such  as  those  recently  announced  by  Low- 
enthal  and  Gamaleia. 

I  am  forced  to  state,  therefore,  as  a  result  of  my  j^ersonal  observations,  that  I  must  confirm 
those  of  Koch  concerning  the  pathogenic  power  which  he  claims  for  his  comma  bacillus  over 
the  guinea-pig. 

I  am  constrained  to  admit  that,  as  far  as  my  own  inoculation  experiments  upon  the  loAver 
animals  are  concerned,  the  proof  is  not  absolutely  conclusive  that  the  comina  bacillus  of  Koch 
is  the  specific  cause  of  Asiatic  cholera.  But  these  and  similar  results  of  experimentation  upon 
animals  taken  together  with  the  recent  publications  by  Hueppe,  Lowenthal,  and  Gamaleia 
concerning  the  possibility  of  restoring  to  the  comma  bacillus  of  Koch  the  virulent  power 
which  it  rapidly  loses  in  artificial  culture,  and  of  rendering  it  exceedingly  A'irulent  for  cer- 
tain of  the  lower  animals  which,  because  of  rapid  attenuation,  it  has  been  previously  unal)le 
to  harm;  and  taken  in  cojijunction  with  the  experiments  of  Ferran  upon  the  guinea-pig.  and 
those  confirmatory  thereof  made  upon  the  same  animal  l^y  D.  D.  Cunningham,  of  Calcutta; 
and  considered  in  re^.ation  with  the  evidence  presented  by  the  history  of  the  anticholeraic 
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inoculations  in  Spain  by  Ferran  of  a  prophylactic  power  against  cholera  in  man  apparently 
possessed  by  fresh  cultures  of  the  comma  bacillus  of  Koch,  must  in  my  opinion  be  regarded 
as  falling  bat  little  short  of  demonstration  of  an  etiological  relation  of  the  comma  bacillus  of 
Koch  with  Asiatic  cholera. 


SECTION  2. 

PLASMODIUM  MALARIA  A  MEANS  OF  DIFFERENTIAL  DIAGNOSIS  FROM  CHOLERA. 

DISCOVERY  OF  THE  PLASMODIUM  MALARIjE  IN  THE  BLOOD  OF  THOSE  SUFFERING  FROM 

MALARIAL  DISEASES. 

The  discovery  of  Laveran  concerning  the  presence  in  the  blood  of  the  human  being  suf- 
fering from  malaria  of  a  peculiar  parasite,  since  amply  confirmed  by  competent  observers  in 
Rome,  Baltimore,  Philadelphia,  and  Bombay,  is  of  sufficient  importance  to  Avarrant  some  refer- 
ence to  it  in  a  report  of  microscopic  observations,  Avhich  are  related  more  or  less  closely  to 
cholera  asiatica.  It  is  the  experience  of  Laveran,  Marchiafava  and  Celli,  Tommasi-Crudeli, 
Councillmann,  Osier,  and  Vandyke  Carter  that  the  so-called  plasynodiuvi  malaricB  when 
found  in  the  red  blood  corpuscles  or  blood  plasma  of  a  patient  under  observation  furnishes 
sufficient  warrant  for  the  differential  diagnosis  of  malaria  as  against  any  of  the  various  dis- 
eases for  which,  on  account  of  similarity  of  symptoms,  it  might  be  mistaken.  This  state- 
ment explains  why  I  have  determined  to  introduce  in  this  report  on  cholera  some  reference 
to  the  Plasmodium  malarice  and  give  a  place  among  the  illustrations  to  a  reproduction 
of  an  engraving  representing  very  faithfully  the  microscopic  appearances  of  this  parasite. 
Those  who  wish  more  particular  information  concerning  the  observations  of  these  authors 
will  do  well  to  consult  their  original  and  highly  important  papers  relating  to  the  subject. 

While  in  Rome  in  1885,  through  the  cotirtesy  of  Professors  Marchiafava  and  Crudeli  I  had 
the  opportunity  of  seeing  this  parasite  of  the  human  blood  in  the  case  of  a  patient  suffering 
slightly  from  malaria.  I  have  also  assisted  at  some  of  the  observations  of  the  Plasmodium 
malarige  reported  by  Professor  Osier,  of  Philadelphia,  in  his  important  communication  relating 
thereto,  and  I  have  witnessed  some  demonstrations  made  by  Professor  Councillmann,  of  Balti- 
more, illustrative  of  the  observations  which  he  has  published. 

Having  seen  the  organism  numbers  of  times  on  the  occasions  above  mentioned,  and  know- 
ing the  skillfulness  and  reliability  of  those  observers,  I  do  not  hesitate  to  accept,  at  least  until 
some  strong  adverse  testimony  shall  be  forthcoming,  the  presence  of  the  plasmodium  malarise 
in  the  blood  of  a  pa.tient  under  observation  as  sure  indication  that  the  disease  is  some  form  of 
malarial  fever.  I  can  conceive  of  suspicious  cases,  particularly  among  those  at  the  commence- 
ment of  an  epidemic,  before  opinion  is  well  settled  concerning  the  nature  of  the  disease,  where 
it  is  all  important  to  decide  whether  we  have  to  deal  with  an  attack  of  cholera  infectiosa  or  of 
pernicious  intermittent  fever.  An  examination  of  the  blood  is  a  matter  of  only  a  few  minutes. 
If  it  result  in  finding  the  plasmodium  malarise  the  diagnosis  is  at  once  determined.  For  the 
culture  test  necessary  to  determine  with  certainty  at  least  24  hours  are  required,  usually  3G  to 
48  hours. ' 

Photos  Nos.  34,  35,  36  represent  fairly  the  appearance  of  the  plasmodium  malariee  in  two 
of  the  forms  in  which  it  is  encountered. 
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NOTE  ON  SOME  ASPECTS  AND  RELATIONS  OF  THE  BLOOD  ORGANLSJIS  IN  AGUE. 
By  H.  Vandyke  Carter,  M.  D.  ,  of  Boinbaij/' 

Respecting  abnormal  aspects  of  the  blood  in  fevers  termed  malarial,"  no  fresli  informii- 
tion  had  been  acquired  of  late,  nor  had  the  Ijacilliary  structures,  described  to  me  at  Rome  in 
1880-'81  by  Professors  T.  Crudeli  and  Marchiafava,  been  witnessed  subsequently  at  Bombay, 
and  hence  this  subject  (others  intervening)  had  remained  in  abeyance  until  the  present  year, 
when  the  striking  confirmation  of  Dr.  Laveran  s  researches  by  Professor  Osier,  published  in 
the  British  Medical  Journal  of  12th  March,  1887,  compelled,  as  it  were,  renewed  attention.  In 
July  last  I  therefore  regularly  examined  the  blood  of  a  man  affected  with  quartan  ague,  and, 
detecting  in  it  at  fever  periods  many  pigmental  spherules.  I  next  found  in  another  jiatient 
the  equally  characteristic  crescentic  bodies,  after  which  further  inquiry  was  continued  until 
October,  with  the  results  now  noted,  f 

It  has  thus  been  already  ascertained  that  in  western  India  the  so-termed  "hsematozoa  of 
malaria"  are  readily  to  be  discerned,  and,  as  this  datum  will  doubtless  apply  to  India  gener- 
ally, the  conclusions  arrived  at  here  as  well  as  elsewhere  can  ])e  tested  without  delay. 

Dr.  A.  Laveran's  original  work,  the  "Traite  des  fievres  jxilustres,  Paris,  1884,"  contains  a 
full  account  of  his  "microbe  du  paludisme"  in  its  ordinary  free  forms,  all  of  wliich  I  have 
seen;  and  subsequently  to  those  Algerian  discoveries  of  1880-'81  Dr.  Marchiafava  and  several 
observers  in  Italy  have  added  to  the  list  of  "malaria  organisms"  other  minuter  forms  sessile 
within  the  red  blood  disks,  which  Dr.  Osier  in  America  also  fully  recognizes,  and  wliich  to  a 
certain  extent  have  been  verified  here. 

While  so  far  in  accord,  the  results  newly  acquired  at  Bombay  yet  differ  in  some  respects, 
and  will  therefore  be  given  in  detail,  the  kind  and  source  of  dataj  being  first  stated,  next  the 
organisms  described,  and  lastly  some  of  their  relationships  discussed.  After  relating  the  ob- 
servations of  his'cases  in  detail  the  author  passes  to  the  following  summary  remarks:  (Illus- 
tration No.  16  well  represents  these  parasitic  bodies  of  the  blood  in  Malaria.  For  detailed 
description  consult  the  following  section  of  this  chapter.) 

Summarizing  the  whole  data,  I  consider  there  is  proof  enough  that  the  genuine  ''ague- 
state  " — the  ' '  malaria  process"  in  older  terms,  and  in  new  the  ' '  malaria  infection  " — is  pathologi- 
cally distinguished  by  a  visible  living  blood  contamination  (a)  having  hsematozoic  rather  tlian 
hsematophytal  affinities  (b),  and  displaying  a  relationship  to  clinical  symi^toms  which,  if  often 
less  precise  than  obtains  with  pathogenic  bacterial  infections,  may  none  the  less  be  real  (c). 
Further,  it  has  been  shown  that  in  arresting  malarial  pyrexia  the  drug  quinine  does  not  with 
equal  promptitude  annihilate  the  blood  parasite  (d),  this  datum  also  indicating  a  i:)robable 
different  relationship  of  phenomena  in  the  monadic  as  compared  with  bacteric  infection. 
That  the  haematozoa  undoubtedly  present  in  ague  holds  close,  if  not  causal,  relation  to  that 
disease  may  be  inferred  from  first  their  constituting  an  adeqiiate  pathogenic  influence  and 
next  their  exclusive  limitation  to  this  one  morbid  affection;  nor  need  such  influence  be 
annulled  by  seemingly  conflicting  evidence  regarding  the  details  of  association.  According  to 
my  observations,  the  visible  blood  contamination  may  be  more  constant  and  ixniform  than 
concurrent  pyrexial  phenomena,  and  hence  the  inference  that  it  is  fundamental,  whilst  "fever" 
is  rather  a  contingent  event.  Certainly  not  all  fever  in  malarious  subjects  is  necessarily 
monad-pyrexia,  and  by  experience  I  have  been  led  to  recognize  at  least  thi'ee  forms  of  such 
"fever" — namely,  first,  the  genuine  specific  form  with  its  positive  blood  aspects;  next  and 
oftener  in  old  cases,  the  consecutive  residual  or  quasi-reactive  form  with  its  negative  blood 
state,  which  may  have  simulated  the  genuine  type  in  a  clinical  sense;  and,  lastly,  the  pyrexia 
pertaining  to  a  superadded  infection,  which  forafime  supersedes  the  monadic — as,  for  example, 
was  demonstrated  for  enteric  fever  by  Dr.  Laveran  (/.  c,  p.  378).    As  to  nature  and  causation, 

*Scientific  Memoirs,  by  Medical  Officers  of  the  Army  of  India,  1887. 

fDuring  November  some  further  data  were  acquired,  which  are  alhided  to  in  a  Note  at  the  end. 
JThe  data  comprise  examinations  of  73  cases  of  malarious  fevers  and  27  cases  of  non-malarious  fevers. 
S.  Mis.  93  41 
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I  would  add,  that  present  results  serve  to  explain  the  paroxysmal  and  periodic  character  of ' 
paludal  fever,  through  the  corresponding  definite  duration  and  reproduction  of  a  living  con-- 
tagium.  That  such  pathogenic  agent  should  be  zooic  rather  than  phytal  is  a  datum  of  etio- 
logical import,  because  infusorial  life  is  known  to  prevail  under  different  and  more  restricted 
condition  than  the  bacterial,  and  hereby  a  clue  may  be  gained  as  to  the  sources  of  ague 
infection.  The  foreign  and  nondescript  term  of  "malaria"  adopted  in  Britain  since  1827, 
may  soon  have  to  be  abandoned  if  not  in  favor  of  the  prior  indigenous  name  of  "  marsh  "' 
poison,  at  least  of  a  designation  referring  to  definite  conditions  of  soil,  moisture,  and  water 
supply.  Not  long  since  the  late  sagacious  professor  of  military  medicine  at  Netley  wrote 
respecting  the  new  researches  in  Europe  as  follows:  "Should  future  investigations  by  inde- 
pendent observers  in  other  malarious  regions  confirm  these  conclusions,  it  would  be  difficult  to 
overrate-their  importance  (Maclean  in  Quaine's  Dictionary,  Part  II,  p.  914),"  and  now  it  may 
be  seen  how  far  as  regards  India  such  confirmation  has  been  realized. 


SECXION  3. 

ILLUSTKATIONS  WITH  EXPLANATORY  NOTES. 

DESCRIPTION  OF  ILLUSTRATION  NO.  W.— THE  BLOOD  0RGANIS31S  SEEN  IN  AGUE. 

[Magnifying  power,  800-1 , 000  diameters.] 
SERIES  A.— INTRA-DISK  FORMS. 

Fig.  1.  Two  red  blood  disks  showing  a  minute  pale  body  which  at  first  seemed  to  be' 
pedunculated  (upper  disk)  and  then  disengaged,  when  it  began  to  display  distinct  ameeboid 
movements,  attended  with  various  marked  changes  of  form  (represented  at  oiie  instant  in  the 
lower  disk)  and  some  increase  of  dimensions  at  the  end  of  an  hour's  watching ;  no  further 
alterations.  No  pigmentation  here,  though  present  in  other  disks,  near  which  were,  apparently 
undergoing  transitions  to  free  pigmented  organisms,  both  spherules  and  crescents.  Aspect  not 
uncommon  From  case  No.  7,  just  after  admission  and  during  decline  of  fever  (axillary  tern-- 
perature,  100°  F.),  under  the  influence  of  quinine  (20  grains). 

Fig.  2.  Two  red  corpuscles  from  the  same  patient,  on  the  following  day  (axillary  tem-  - 
perature,  99.4°  F.);  quinine  continued.    The  plasmic  body  in  the  upper  disk  contains  a  dark 
granule,  active,  and,  with  its  containing  space,  changing  form  and  site.    The  loiver  disk  pre-  • 
sents  four  pale  specks  on  its  surface  ;  similar  plasmic  sjDecks  were  seen  in  the  free  state  around: : 
a  notched  appearance  of  the  edge  of  the  disk  not  rare  is  also  shown. 

Fig.  3.  A  series  of  four  blood  disks  from  the  same  patient,  selected  as  indicating  one  mode 
iA  which  pigmented  spherides  may  be  formed ,  namely,  by  the  gradual  growth  of  a  pigmented 
plasmic  body,  first  attached  near  border  of  disk,  and  in  the  course  of  a  few  hours  invading  its  - 
whole  area  ;  blanching  and  some  contraction  in  diameter  of  the  disk  consentaneously  occurring. 
Free  dotted,  plasmic  specks  in  the  fluid  medium  around.  Date — -the  second  day  after  arrest 
of  fever  by  quinine,  with  continued  exhibition  of  the  drug  ;  the  spleen  enlarged  and  tender. 
For  similar  disk  aspects  see  also  below  series  B,  b,  spherules  bare,  Fig.  6*,  from  another  ■ 
patient. 

Fig  4.  A  series  of  4  blood  disks,  from  the  same  patient  and  at  similar  date  ;  indicating  one  ■ 
way  at  least  in  wtiich  i^igmented  crescents  may  be  formed,  namely,  by  attachment  and 
growth  of  a  j)igmented  body,  with  consentaneous  collection  around  it  of  the  colored  plasma 
of  the  disk,  whereby  at  the  opposite  pole  of  the  disk  the  stroma  becomes  blanched  and  finally 
forms  the  fringe  of  the  crescent.  *Is  a  side  view,  showing  the  turgidity  and  rather  lessened 
diameter  of  the  implicated  blood  corpuscle  ;  see  also  series  B,  a,  crescents.  Figure  3,  below. 
Crescentic  organisms  being  persistent,  continue  to  grow  in  dimensions  after  their  formation  as , 
above. 
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Fig.  5.  A  red  blood  disk,  with  pale,  active  coccus-like  bodies  on  its  surface,  which  ort 
watching  for  some  hours  ;  did  not  show  further  development;  the  corpuscle  itself  though  not. 
pallid  seemed  a  little  shrunken  and  changed  its  outline.  Within  the  disk  area  the  cocci 
became  dispersed  or  variously  aggregated  after  the  manner  of  black  pigment  granules  in- 
spherules  and  crescents.  In  the  liquid  medium  near  free  cocci  were  present,  not  arranged 
in  cluster  or  chain.  From  case  6  on  fifth  day  after  arrest  of  fever  by  quinine  and  continued' 
exhibition  of  the  drug:  axillary  temperature,  98.2°  F.;  aspect  rare.  Free  organisms  were 
present  in  the  blood. 

Fig.  6.  A  red  blood  disk  which  showed  on  watching  active  amceboid  movements,  such  as 
here  delineated  at  one  instant,  and  pertaining  apparently  to  a  pale,  finely  granular,  plasmic 
material  or  body  within  the  disk  area  and  clearly  difi:erentiated  from  the  colored  portion  of  ■ 
the  corpuscle.  Movements  varied  and  persistent  for  an  hour  at  least  without  further  change  ;: 
the  disk  was  turned  about,  but  not  displaced  by  them.  Aspect  occasional  only.  Date  the- 
ninth  day  after  arrest  of  fever  by  quinine  (drug  continued;  t.,  98. G°  F.).  Flagellate  organisms, 
seen  the  day  before;  no  free  organisms  co-present,  and  none  visible  for  remaining  19  days  of 
patient's  convalescence  in  hospital. 

Fig.  7.  Two  red  blood  corpuscles,  introduced  as  samples  of  aspects  often  visible  in  healthy 
blood,  as  well  as  the  feverish,  and  evidently  attendant  on  altering  physical  conditions  alone. 
The  separation  of  colored  and  colorless  portions  of  the  disk,  is  as  distinct  as  that  following 
parasitism  of  the  corpuscles,  and  within  slow  movements  occur;  but  pigment  formation  is. 
absent  and  all  signs  of  serial  change  around. 

SERIES  B.— FREE  FORMS. 

A. — THE  CRESCENTIC. 

Fig.  1.  Parasitic  organisms  -seen  in  fresh  blood,  towards  the  close  of  a  febrile  j^aroxysm^, 
quotidian  ague — Case  No.  2,  m.  t.,  103°  F.;  remarkably  little  distress  shown,  and  the  spleen  not 
projecting  and  not  tender.  At  a.  a.  normal  red  corpuscles;  b.  a  leucocyte;  c.  c.  the  pigmented 
crescents;  at  *  changes  of  asi^ect  in  a  pigment  spot  at  successive  5-minute  intervals,  and  at  *  * 
other  variations  in  aspect  seen  after  the  sweating  stage;  no  quinine. 

Fig.  2.  Crescents  seemingly  held  by  infolded  red  corpuscles;  aspect  not  very  common.. 
From  the  same  patient,  in  subsequent  apyretic  intervals. 

Fig.  3.  The  three  upi^er  crescentic  bodies  are  from  a  specimen  (fever  stage)  of  fresh  blood,, 
after  slight  evaporation  of  the  serum,  so  that  the  organisms,  no  longer  floating  quite  upright,, 
are  seen  partly  from  their  side  and  their  pendent  membrane  thereby  rendered  more  clearly 
visible.  The /o»r  lower  bodies  are  from  stained  and  mounted  specimens  (same  i^atient);  at  *' 
an  unchanged  blood  disks;  and  close  by  a  crescent  entire  and  still  inclosed,  and  in  diameter  rather 
less  than  the  disk.  Non-febrile  stage,  and  tinted  with  methyl-violet.  The  three  loioest  bodies 
are  from  febrile  specimens  stained  with  fuchsine  and  violet;  they  show  the  membrane  either 
complete  or  partly  shrunken,  the  organisms  often  seeming  to  shrink  a  little  during  the  process 
of  preparation. 

Fig.  4.  Some  varieties  in  the  shapes  of  fresh  crescents,  indicating  an  approach  to  the 
spherical  form. 

Fig.  5.  Three  stained  crescents,  showing  irregular  distribution  of  stain  and  of  pigment,  af  fer- 
tile action  of  water  and  of  acetic  acid;  At  *  apparently  an  evacuated  crescent,  Avith  the  pig- 
mented spheroid  body,  which  had  thence  become  extruded;  fresh  specimen  non-febrile;  and 
numerous  free  organisms  also  present,  including  the  flagellate. 

B. — THE  SPHERICAL.  BARE. 

Fig.  fi.  Pigmented  spherules  seen  in  fresh  blood  during  the  stage  of  ''rigor"  quartan- 
ague. — Case  No.  1.,  a.  a.  Unaltered  red  disks;  h.  a  sjAeroidal  body,  at  successive  periods  of  20 
minutes  watched;  at  *  below,  a  pigmented  body  with  large  nucleus,  and  a  red  corpuscle  with, 
spheroid  apj^osed  observed  in  the  same  specimen;  see  also  series  A,  Figiire  3,  above. 
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Fig.  7.  A  group  of  four  spherules,  from  the  same  case,  and  taken  at  estimated,  "  acme  "  of 
the  febrile  paroxysm  (t.,  103.4°  F.).  Below,  three  other  spherules  taken  four  hours  after  cessa- 
tion (spontaiieous)  of  pyrexia.  To  show  amseboid  and  varying-  aspect  of  the  sj^heres  and  of 
their  pigment  contents. 

Fig.  8.  Other  s]j7«-eroi(fc  taken  on  day  of  expected  relaj^se,  before  the  setting  .in  of  "rigors"; 
magnified  1,000  diameters.  Shows  a  tendency  to  partition  of  spherules  and  to  assumption 
of  crescent  shape  ? 

Fig  9.  Oth.Qv  spliero  ids  taken  at  "  hot  "  stage  of  a  paroxysm  (t.,  10G°  F.),  showing  an  appar- 
ent division  or  disruption  of  some  bodies,  with  dispersion  of  the  dotted  granules  ( ?  germs) 
thence  resulting.  Case  1,  quinine  not  given.  At  *  a  similar  aspect  of  spontaneous  partition, 
with  separation  of  the  pigment,  noted  in  case  No.  2,  at  non-febrile  state  (quinine  administered). 

Fig.  10.  Pigmented  2)las)aoid  particles  frequently  seen  in  the  free  state,  and  seemingly  in- 
dicative of  one  mode  in  which  free  spheroids  may  be  formed  afresh,  namely,  by  direct  growth 
of  such  freed  particles. 

FLAGELLATE  ORGANISMS. 

Fig.  11.  K  flagellate  or  ciliated  spherule,  as  seen  in  fresh  blood.  Case  No.  5,  non-febrile 
and  without  quinine;  the  flagella  were  in  very  active  lashing  movement,  the  central  body 
oscillating  slightly,  and  its  pigment  contents  also  much  agitated.  Whilst  being  watched  the 
organism  was  seized  by  a  wandering,  coarse-grained  amceba,  after  a  struggle  becoming  in- 
volved, and  in  the  course  of  20  minutes  carried  away,  as  indicated  by  Figures  a.  and  b. ,  this 
phenomenon  being  so  frequently  witnessed  as  to  appear  not  merely  incidental. 

Fig.  12.  Another  flagellated  body  from  case  No.  6,  during  convalescence  on  eighth  day 
after  arrest  of  fever,  and  the  blood  thenceforth  free  from  visible  contamination;  quinine  ex- 
hibited. Movements  so  active  that  the  number  of  flagella  could  hardly  be  surely  ascertained; 
amsebae  here,  too,  early  made  their  appearance.  At  *  is  another  pigmented  body  belonging  to 
a  flagellated  organism,  introduced  to  show  a  striated  arrangement  assumed  by  the  agitated  pig- 
ment particles  within  during  struggles  against  an  invading  and  finally  conquering  amseba. 
At  *  *  3  liberated  and  free-moving  flagella,  somewhat  resembling  bacteric  spirillar  organisms 
they  are  distinctly  knobbed  midway  or  at  end. 

FORMS  OF  BLOOD  CORPUSCLES  AND  MELAN^MIC  GRANULES. 

F'iG.  13.  A  group  of  red  blood  disks  agitated  and  distorted  by  a  slender  lashing  filament, 
"which  had  become  detached  from  a  neighboring  flagellated  body  during  its  brief  movements 
under  scrutiny;  the  thrilling  aspect  amongst  the  corpuscles  was  very  evanescent,  and,  being 
detected  in  two  or  three  separate  parts  of  the  field,  it  seemed  that  more  than  1  flagellum  was 
liberated  or  else  after  detachment  1  had  continued  to  travel.    An  appearance  not  very  rare. 

Fig.  14.  A  phagocyte  containing  in  its  interior  2  pigmented  spheroids. 

Fig.  15.  Melancemia.  A  group  of  pigmented  structures  seen  together  in  the  blood  the  day 
after  "crisis"  of  paroxysmal  fever — Case  No.  6.  At  a  an  enormous  nucleated  cell  (?  splenic 
•endotheliiim)  loaded  with  pigment  masses  ("melanine  ",  so-called),  extra  nuclear  in  site  and 
'opaque  black  in  tint;  many  such  cells  were  present;  at  b  an  ordinary  smaller  leiicocyte,  also 
■common;  at  c  spheroidal,  cylindrical,  and  semi-lunar  organisms  (some  red  cori:)uscles  also 
added),  which  were  seen  in  proximity  and  likewise  not  infrequent. 


ILLUSTRATION  NO.  11.— PHOTOGRAPHIC  REPRODUCTIONS  OF  PHOTO  MICROGRAPHS. 

The  following  illustrations  are  reproductions  from  photo-micrographic  negatives  made  by 
the  writer.  These  negatives  have  not  been  touched  in  any  manner  by  the  pencil  of  the  ai'tist, 
neither  has  the  latter  intervened  in  the  process  of  reproduction.  What  is  represented  in  these 
j)hoto-micrographs  has  been  accomplished  solely  by  the  process  of  light  and  chemistry,  and 
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these  illustrations  may  consequently  be  regarded  as  faithful  representations  of  the  morphology 
of  the  objects  as  they  are  seen,  modified  only  by  the  imperfections  in  the  present  art  of  ])hoto- 
micrography  and  tiie  mechanical  methods  of  reproduction  of  the  same  in  print  by  the  process 
of  photo-engraving. 

Photo.  No.  1  also  represents  a  microscopical  view  of  the  dejecta  from  a  case  of  choleni  in 
the  second  stage,  occurring  in  the  city  of  Palermo  during  the  epidemic  of  1885,  and  shows 
among  a  large  number  of  various  species  of  bacteria  a  few  curved  bacilli  (comma  bacillus  of 
Koch).    Magnification,  1,200  diameters. 

Photo.  No.  2  represents  the  characteristic  appearance  of  a  colony  of  comma  haciUi  of  Koch 
in  a  flesh-2">eptone-gelatine  plate  culture  f  rom  the  iritestiiial  contents  of  a  fatal  case  of  cholera, 
in  which  the  autopsy  was  made  within  an  hour  after  death.  Culture  48  hours  old.  Magnifi- 
cation, 50  diameters. 

The  dark  nucleus  presents  the  aspect  of  fine  particles  of  broken  glass.  It  has  an  irregu- 
lar outline,  as  is  seen  in  the  photograph,  and  is  surrounded  by  a  narrow  zone  filled  by  clear  fluid 
in  which  a  few  scattered  particles  consisting  of  comma  bacilli  have  settled  to  the  bottom. 

Pnoto.  No.  3  represents  the  characteristic  appearance  of  another  similar  colony.  Culture 
■48  hours  old. .  Magnification,  50  diameters. 

Photo.  No.  4  represents  the  characteristic  appearance  of  a  flesh-peptone-gelatine  plate  cult- 
ure 24  hoiirs  old  of  a  colony  of  the  curved  bacillus  of  F inkier  which  he  found  in  a  case  of 
so-called  cholera  nostras.    Magnification,  50  diameters. 

Photo.  No.  5  represents  the  characteristic  appearance  in  flesh-peptone-gelatine  plate  cult- 
ures 48  hours  old  of  colonies  of  a  curved  bacillus  morphologically  identical  with  that  of 
cholera,  foxmd  in  the  water  of  a  well  in  the  town  of  Belmonte,  in  Sicily;  where  cholera  was 
prevailing.    This  bacillus,  however,  does  not  liquefy  gelatine.    Magnification,  50  diameters. 

Photo.  No.  G  represents  the  characteristic  appearance  in  flesh-yjeptone-gelatine  plate  cult- 
ures 48  hours  old  of  an  air  micrococcus  which  does  not  liquefy  gelatine.  Its  coarsely  granu- 
lar aspect  resembles  very  closely  that  of  the  nxTcleus  of  a  triie  cholera  colony.  Magnification, 
50  diameters. 

Photo.  No.  7  represents  the  characteristic  appearance  in  flesh-ijeptone-gelatine  plate  cult- 
ure 72  hours  old  of  another  air  micrococcus  which  liquefies  gelatine.  The  dark  nucleus 
which  represents  the  colony  presents  an  exceedingly  irregular  outline,  the  aspect  of  the  colo'ny 
is  exceedingly  granular,  like  that  of  broken  glass.  This  colony  is  surrounded  by  a  zone  of 
liquefied  gelatine.  The  general  apj^earance  of  this  colony  in  gelatine-plate  culture  is  so  near 
that  of  a  colony  of  the  comma  bacillus  of  Koch  that  by  this  method  alone  it  is  impossible  tO' 
distinguish  between  the  two.    Magnification,  50  diameters. 

Photo.  No.  8  represents  a  microscopial  appearance  of  2^,  smear  preparcdion  made  from  a 
broken-down  beef -bouillon  cixlture  fluid  which  had  been  exposed  to  the  air,  kindly  made  for 
me  in  1881  by  my  friend  Prof.  George  A.  Piersol,  of  the  University  of  Pennsylvania.  It 
shows  various  species  of  bacteria.  Among  others  bacterium  termo  and  a  curved  bacillus. 
Magnification,  800  diameters. 

Photo.  No.  9  represents  the  microscopial  appearance  of  a  smear  preparation  from  a 
broken-down  beef -bouillon  culture  exposed  to  the  air  in  my  laboratory,  which  my  friend  Dr. 
Piersol,  above  mentioned,  kindly  made  for  me  in  1881.  This  fluid  seemed  to  contain  a  pure 
culture  of  large  curved  bacilli.    Magnification,  800  diameters. 

Photo.  No.  10  represents  the  microscoj^ial  appearance  of  a  smear  preparation  of  comma 
bacilli  of  Koch,  presented  to  the  Avriter  in  ]  884  by  Dr.  Koch.  This  photograph  was  also  kindly 
made  for  me  by  my  friend  Dr.  Piersol  in  1884.  It  shows  characteristic  forms  of  the  comma 
bacilli  described  by  Koch,  including  spirilli.    Magnification,  1,000  diameters. 

Photo.  No.  11  represents  the  microscopical  appearance  of  a  smear  preparation  from  a  imre 
cidture  of  the  comma  bacillus  of  Koch  six  days  old.  The  photograph  shows  among  the  curved 
bacilli  also  the  sptirilli  form  of  this  microbe.  In  addition  there  is  a  small  number  of  minute 
spherical  bodies  corresponding  to  the  so-called  arthrospores  of  Hueppe  or  dogonia  of  Ferran. 
Magnification,  1,200  diameters. 
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Photo.  No.  12  represents  the  microscopic  appearance  of  a  smear  lorei^amtion  from  a  pure 
•culture  of  the  curved  bacillus  found  in  the  well  water  of  Belmonie,  Sicily,  above  mentioned. 
Magnification,  1,200  diameters.  • 

Photo.  No.  13  represents  the  microscopic  appearance  of  a  pure  culture  of  the  curved  bacillvs 
of  Finkler,  which  he  found  in  a  fatal  case  of  cholera  nostras  and  believed  at  first  to  be  identical 
with  that  of  Asiatic  cholera,  but  subsequently  admitted  its  difference  biologically  from  the 
latter.  The  photograph  shows,  besides  mimerous  curved  bacilli,  a  good  example  of  spirillar 
form  of  this  microbe.    Magnification,  1,200  diameters. 

Photo.  No.  14  represents  a  smear  preparation  of  a  pttre  culture  of  the  Deneke  or  cheese 
bacillus.    Magnification,  1,200  diameters. 

Photo.  No.  15  represents  the  microscopic  appearance  of  a  smear  preparation  6  days  old 
from  a  pure  culture  of  the  Deneke  or  cheese  bacillus.  It  will  be  observed  that  besides  a  num- 
ber of  more  or  less  curved  bacilli  there  are  a  iew  spirilli  form  of  this  microbe.  Magnification, 
1,000  diameters. 

Photo.  No.  16  represents  the  microscopic  appearance  of  the  spirillar  form  of  the  comma 
bacillus  of  Koch.    Old  culture  in  gelatine.    Magnification,  1,500  diameters. 

Photo.  No,  17  represents  the  microscopical  appearance  of  a  smear  preparation  from  a  pure 
culture  8  days  old  of  the  comma  bacillus  of  Koch.  The  whole  field  of  the  microscope  is  filled 
by  an  intertwining  mesh  of  sp  irilU.  There  are  scarcely  any  short  bacilli  visible.  Magnification, 
1,000  diameters. 

Photo.  No.  18  rei^i'esents  the  microscopical  appearance  of  smear  p)reparations  from  a  pure 
culture  of  the  comma  bacillus  of  Koch  6  days  old.  Besides  a  lot  of  granular  ^natter,  there  are 
a  few  exceedingly  curved  bacilli  visible.    Magnification,  1,200  diameters. 

Photo.  No.  19  represents  the  microscopical  appearance  of  a  pnire  culture  of  the  comma 
bacillus  of  Koch  10  days  old.  In  the  field  of  the  microscope  exceedingly  curved  bacilli  are 
visible.  One  or  two  complete  circles  are  seen.  Some  short  spirals  and  a  large  number  of 
■globules  of  varible  size.  The  latter  correspond  in  form  to  the  so-called  dogonia  of  Ferran. 
Magnification,  1,200  diameter. 

Photo.  No,  20  represents  the  microscopical  appearance  of  a  smear  preparation  from  a  p)ure 
'Culture  of  the  comma  bacillus  of  Koch  10  days  old.  There  are  visible  numbers  of  sj^herical 
.  bodies  corresponding  to  the  oogonia  of  Ferran.  Most  of  these  are  isolated,  some  are  attached 
to  and  in  continuity  with  the  spirilli.  One  or  two  short  curved  bacilli  sprouting  from  them. 
iJVIagnification,  1,200  diameters. 

Photo,  No.  21  is  from  a  negative  presented  to  the  writer  by  Dr.  Jaime  Ferran,  of  Tortosa. 
It  represents  the  microscopic  appearance  of  a  piure  culture  of  the  comma  bacillus  of  Koch, 

■  obtained  by  that  investigator  from  a  case  of  Asiatic  cholera. 

It  shows  besides  a  few  isolated  curved  bacilli  one  or  two  long  spirilli  and  a  few  shorter 
^  spirilli.    The  field  also  contains  a  number  of  spherical  bodies  of  variable  size,  the  so-called 
dogonia  of  Ferran.    Magnification,  about  1,600  diameters. 

Photo.  No.  22  rei^resents  the  microscopical  appearance  of  a  smear  preparation  from  a,  pure 

■  culture  of  the  Miller  bacillus  of  the  mouth.  The  micro-organisms  strikingly  resemble  morpho- 
logically the  curved  bacillus  of  Koch,  but  Professor  Miller  in  his  report  upon  the  same  declares 
-the  non-identity  of  the  two  as  shown  by  differences  in  culture.    Magnification,  1,200  diametei's. 

Photo.  No.  23  represents  the  microscopical  aj)pearance  of  a  smear  preparation  made  8  years 
?ago  by  the  writer,  found  in  the  discharge  of  a  uterine  ulcer.  Besides  nucleii  of  ]pus  corpuscles 
and  leucocytes  a  few  curved  bacilli  are  seen.    Magnification,  1,200  diameters. 

Photo.  No.  24  represents  the  microscopical  appearance  of  a  smear  p)reparation  made  by 
vthe  writer  8  years  ago  from  scrapings  from  an  intestinal  ulcer  in  a  case  of  dysentery, 
.Among  the  mass  of  debris  and  pus  corpuscles,  besides  other  species  of  bacteria,  a  ciirved  bacil- 
dus  is  seen.    Magnification,  1,200  diameters. 

Photo.  No.  25  represents  the  microscopical  appearance  of  a  smear  preparation  from  a 
:scraping  of  the  cut  surface  of  the  exudate  filling  the  limgs  of  a  patient  dead  of  croupous  pmeu- 
■.monia.  Besides  a  number  of  leucocytes  and  piis  corpuscles  a  small  number  of  more  or  less 
■curved  bacilli  are  seen.    Magnification,  1,200  diameters. 
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Photo.  No.  36  rei)resents  the  microscopical  api^earance  of  a  smear  preparation  from  the 
,pure  culture  of  a  species  of  micrococcus  whicli  liquefies  gelatine  much  after  the  manner  of  the 
comma  bacillus  of  Koch.    Magnification,  1,200  diameters. 

Photo.  No.  27  represents  the  microscopical  appearance  of  a  smear  lyreparation  from  the 

■  sputa  of  a  case  of  pulmonary  tubercolosis.  The  usual  appearance  of  the  tubercle  bacilli  is  Avell 
represented. 

Photo.  No.  28  represents  the  microscopical  appearance  of  a  smear  preparation  fi'om  a  pin^e 

■  culture  of  the  bacillus  typhosus,  obtained  by  inoculating  sterilized  culture  medium  with  blood 
withdrawn  from  the  spleen  under  aseptic  precautions  during  life  from  a  patient  suffering 
with  typhoid  fever.  The  polar  staining  and  the  spindle  form  of  the  bacilli  are  well  shown. 
Magnification,  1,200  diameters. 

Photos.  Nos.  29,  30,  and  31.  These  are  photographs,  natural  size,  of  tube  cultures  in  flesh- 
peptone-gelatine  10  per  cent.,  respectively,  of  the  comma  bacillus  of  Koch,  the  bacillus  of 
•cholera  nostras  or  Finkler,  and  of  the  Deneke  or  cheese  bacillus,  at  three  ages  of  culture;  each 
series  of  three  being  of  the  same  age  of  culture,  the  upper  series  represents  cultures  48  hours 
•old,  the  middle  series  cultures  52  hours  old,  the  lower  series  cultures  90  hours  old. 

Photo.  No.  32  is  a  view  natural  size  of  the  charactei'istic  appearance  of  a  72-hour  old  tube 
culture  in  flesh-peptone-gelatine  10  per  cent,  of  the  comma  bacillus  of  Koch  (the  surface  of  the 
rsolid  gelatiiie  was  inclined).  The  appearance  of  an  air-bubble  at  the  top  and  the  funnel  shape 
•of  the  culture  are  well  shown. 

Photo.  No.  33  is  a  photographic  reproduction  of  a  series  of  six  gelatine  tube  cultures  of 
the  comma-bacillus  of  Koch,  that  to  the  left  2-1  hours  old,  those  to  the  right  of  it  of  regularly 
increasing  age.  (Copied  from  Gaffky's  official  report  of  the  German  Cholera  Commission. 
Berlin,  1887.)    Natural  size. 

Photo.  Nos.  34  and  35  represent  photographs  of  the  same  field  of  the  microscope,  at  inter- 
vals of  ten  minutes,  of  a  specimen  of  malarial  blood.  In  No.  34  is  seen  a  plasmodium  in  two 
red  blood  disks.  One  of  these  is  contained  in  a  blood  disk  very  much  larger  than  the  average. 
In  No.  35  this  same  plasmodium  is  photographed,  but  the  surrounding  blood  corjiuscle  has  lost 
its  color  and  become  nearly  or  ciuite  invisible. 

Photo.  No.  36  represents  the  crescentic  form  of  the  i^lasmodium  with  a  pigmented  micleus. 
Two  crescents  are  visible  in  this  field.    The  blood  was  obtained  from  a  case  of  chronic  malaria 


ILLUSTRATION  NO.  18.— B.   ENGRAVINGS   SHOWINGS    THE  MICROSCOPIC  APPEARANCE  OF 

CHOLERA  AND  OTHER  BACTERIA. 

[From  careful  tlrawings  made  by  aid  of  the  camera  lucida.j 

Figs.  1,  2  represent  bacterial  contents  of  the  ileum  from  a  rapid  case  of  human  cholera, 
rshowing  a  few  comma  bacilli  interspersed  among  a  number  of  other  species  of  microbes. 
Magnification,  800. 

Figs.  3,  4,  5  represent  the  morphological  appearances  and  variations  in  size  of  various  urpe 
'Cultures  of  the  comma  bacillus.    Magnification,  1,000  diameters. 

Fig.  6  represents  comma  bacilli  from  another  culture,  in  which  there  is  a  tendency  to  the 
formation  of  spirilli  shown.    Magnification,  600  diameters. 

Fig.  8  represents  a  preiDaration  from  the  pure  culture  of  the  bacillus  of  Finkler  and  Prior, 
.showing  curved  bacilli  and  spirilli.    Magnification,  600  diameters. 

Fig.  9  represents  a  preparation  from  a  pure  culture  of  the  cheese  bacillus  of  Deneke. 
Magnification,  600  diameters. 

Fig.  10  represents  an  old  culture,  still  pure,  of  the  cheese  bacillus  of  Deneke,  where  there 
is  a  great  prevalence  of  jointed  spirilli.    Magnification,  600  diameters. 

Fig.  11  represents  the  pure  culture  of  the  helio-bacillus  of  the  stomach  (Miller).  Magnifi- 
cation, 1,000  diameters.  " 

Pig.  7  represents  spirilli  and  so-called  oogonia  of  Ferran  in  a  pure  culture  of  Asiatic 
cholera.    Magnification,  800  diameters. 
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ILLUSTRATION  NO.  19.— C.  ENGRAVINGS  SHOWING  THE  APPEARANCE  OF  PLATE  COLONIES. 


Fig.  1  represents  the  appearance  of  flesh-peptone-gelatine  pZa/e  colonies  48  hours  old  of 
the  comma  bacillus  of  Koch.   Magnification,  50  diameters. 

Fig.  2  represents  the  appearance  of  flesh-peptone-gelatine  j^^O-i^  colonies  36  hours  old  of 
the  Deneke  bacillus.   Magnification,  50  diameters. 

Fig.  3  represents  the  appearance  of  flesh-peptone-gelatine  i^Za/e  colonies  24  hours  old  of 
the  Finkler-Prior  bacillus.    Magnification,  50  diameters. 

Fig.  4  represents  the  appearance  of  flesh-peptone- gelatine  j^Za/e  foZo???>s  of  a  new  (Bele- 
monte  well  water)  curved  bacillus  48  hours  whose  morphology  is  identical  with  that  of 
the  comma  bacillus  of  Koch  ;  this  bacillus  does  not,  however,  liquefy  the  gelatine.  Magnifica- 
tion, 50  diameters. 


ILLUSTRATION  No.  20.— P.  ENGRAVINGS  SHOWING  NAKED  EYE  APPEARANCES  OF  TUBE 

CULTURES. 

Figs.  1,  2,  3  represent  the  appearance  of  tube  cultures  at  various  ages  of  the  conima 
bacilli  in  flesh-peptone-gelatine;  natural  size. 

Figs.'  4,  5,  6  represent  the  appearance  of  tube  cultures  of  the  Deneke  or  cheese  bacillus 
at  various  ages  in  flesh-pe]3tone-gelatine. 

Figs.  7,  8,  9  represent  the  appearance  of  tube  cultures'  in  flesh-peptone-gelatine  of  the 
curved  bacillus  of  Finkler-Prior  at  various  ages. 

Fig.  10  represents  the  appearance  in  flesh-pe]3tone-gelatine  of  tube  cultures  of  a  new 
curved  bacillus  which  does  not  liquefy  the  gelatine,  but  in  plate  cultures  presents  colonies 
having  distinctly  worded  concentric  rings  (Belmonte  bacillus). 


ILLUSTRATION  No.  21.— APPEARANCES  OF  GELATINE  TUBE  CULTURES  OF  THE  COMMA  BACIL- 
LUS OF  KOCH  AND  THAT  OF  FINKLER-PRIOR  COMPARED. 

Fig.  1  represents  two  tube  cultures  in  flesh-iDeptone-gelatine  of  the  comma  bacillus  of 
Koch,  at  difi^erent  ages;  a,  24  hours  old;  b,  48  hours  old. 

Fig.  2  represents  two  tube  cultures  in  flesh-peptone-gelatine  of  the  Finkler-Prior  bacillus 
at  the  same  ages,  respectively,  as  tubes  a  and  b  of  Fig.  1.    (Both  figures  copied  after  Koch.) 


[From  drawing  made  by  aid  of  the  camera  lucida.] 
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illusthatiOjn  no  16. 

.BLOOD  ORGANISMS  01'  AGUE 

A.      INTRA -DISC   FORMS  AND  ASPKCTS 


b.      THE     SPHEROIDAl.  H^^JRT. 


A.— Illustration  No.  1 7.— Photographs. 


Photograph  No.  6. 


Plate  colony  of  air  micro- 
coccus ;  does  not  fluid- 
ify gelatine,     x  50 


Photograph  No.  4. 


Plate  colony  of  curved 
bacillus  of  Finkler- 
Prior,  x50. 


Photograph  No.  5. 


Plate  colonies  of  Belmonte  curved  bacilli,    x  50. 


Plate  colony  of  air  micrococcus,  fluidifies 
gelatine,    x  50. 


B. -Illustration  No.  1 7.— Photographs. 


C— Illustration  No. 


17.- 


Photographs. 


Photograph  No.  12. 


Curved  bacilli  of  Belmonte  well-water,    x  120. 


Photograph  No.  14. 


Photograph  No.  13. 


Curved  bacillus  of  Finklet-Prior.     x  1  200. 


Photograph  No.  15. 


Curved  bacillus  of  Deneke.  xl200. 


Curved  bacillus  of  Deneke.    >  1000. 


D. -Illustration  No.  17.— Photographs. 


Photograph  No.  19. 


Comma  bacilli  of  Koch,  much  enlarged.    Old  culture.    xl200.  Comma  bacillus  of  Koch.    Old  culture.    Spinlli,  circles,  and  obgonia  of  Ferran. 

X  1200. 


E.— Illustration  No. 


17- 


Photographs. 


Photograph  No.  22.  ■  Photograph  No.  23. 


Curved  bacillus  of  MillGr,  from  fhe  mouth,     x  1200.  Curved  bacilli  from  uterine  ulcer,     x  1200. 


F.— Illustration  No. 


17, 


—Photographs. 


Air  micrococcus  which  liquefies  gelatine  ;  colony  resembles 
that  of  comma  bacillus  of  Koch,  From  colony  of  Photo- 
graph No,  7.     X  1  200, 


Bacillus  tuberculosis. 


1200. 


G.— Illustration  No.  1  7. -Photographs. 


Photograph  No.  28. 


Bacillus  typhosus,  from  culture  from  human  spleen  during  life,     x  1  200. 


Photograph  No.  29.— Tube-cultures.    Natural  size. 


Curved  bacillus  of  Deneke, 
48  hours. 


Curved  bacillus  of  Finl.ler. 
48  hours. 


Comma  bacillus  of  Koch. 
48  hours. 


H.— Illustration  No.  1 7.- Photographs. 

Photograph  No.  30.— Tube-cultures.    Natural  size. 


Comma  bacillus  of  Koch, 
90  hours. 


Curved  bacillus  of  Finkler. 
90  hours. 


Curved  bacillus  of  Det.eke. 
90  hours, 


Photographic  reproduction  of  series  of  corrma  bacillus  tube-cultures  of  gradually  increasing  age. 

from  Gaffky's  official  report. 


Tube  to  left  24  hours.  Copied 


/ 


J.— Illustration  No.  1 7. -Photographs. 


Crescentic  form  of  Plasmodium  malariee  in 
human  blood. 


Crescentic  form  of  plasmodium  malariae  in 
human  blood. 


ILLUSTRATION  NO.  18 


FIG.  1  , 

Contents  of  the  ileiun.  lii-iman  cholera, 
rapid  case 
X  1200 


FIG.  2  . 

Contents  of  the  ileiiin.  Ixuman  cholera, 
rapid  case 
X  1200 


FIG. 3 . 

From  cuitui'p  or i  omnia  hai 
X  500 


'L  I 


FIG.  4. 

Pui  e  cviltvire  of  comma  bacilli 
X  1200 


FI  G.  5. 

Comma  bacilli 
X  500 


T'  I  G  .  6  . 

Connna  bacilli 
&  .spinlli  X  .500 


FIG.  7  . 

Spirilli  &.  oogoni6i  of  FeiTaii 
culture  of  asiatic  cholera 
X  800 
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Fuikier  and  Priors  .  bacilii  & 
spirilli    X  800 


FI  G.  10  . 

Deneke's  cheese  baciUi 
X  500 
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FIG.  9 

Deneke's  cheese  bacil 
X  500 
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FIG.  n . 

Hello  -bacilli  of  the  stomach 
X  500 
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G.  Mane,  del. 


.Julius  Bifii  &  Co. 


ILLUSTR._4TI0'N  NO.  19 


FIG.  1. 

Cholera  bacillus  C'olonie.s 
CVlatnie  plate  ,    48  ho^ir.s 
X  50  diam 


F  I  O  .  2  . 

DeneJ\e  ot  cheeHC  barillus  tlolonies 
('.elaline  plale.  36ho\irs 
X  .50  diam 


FIG.  3 , 


Finkler-Pilor  bacillus  Colonies 
Gelatixie  plate.  24  liotirs 
X  50  diam 


FIG.  4 

New  curved  bycil]u.s  Colonie.s  (Belrnonte) 
Cielatine  plate,  48houj--s 
X  50  diam 


ILLUSTRATION  NO.  2  0 
TUBE-CULITTRES  . 


F  1  G  .  1  ,  F  1  C; .  2  .  F  I  G  .  3  .  F  I  G .  4  .  F I  G  .  5 . 

CHOLERA  BACILLUS    48  hours    CHOLERA  BACl  LLIJ.S   60  hour-    CHOLERA  BACILLUS  .  72  hours     DENEKE  CHEESE  BACILLUS       DENT.KE  .  CHEESE  BACri.LUS 
5%  Getotine  50(,  Oelatine  15  %  Gelatine  48  hours .  5%  Gelatmc  60  hours  ,  5%  Gelauiw 


FIG.  6.  FIG.  7.  FIG   8.  FIG.9.  FIG.  10. 

DENEKE  .  CHEESE  BACILLUS     FINKLER  &  PRIOR  .      48  hours    FL\'KLER     PRIOR  .     60  hours     FINKLER  S  PRIOR  .     72  hours    From  GLASS  Like  PLATE  COLONY 
72 hours .  1S%  Gelatine  5%  Gelatine  "-"0  (iehilmc  15%  Gelatine  72 hours.  15%  Gelatine 


G.Marx, del. 


CHAPTER  V. 


IMMUNITY  CONFERRED  BY  AN  ATTACK  OF  ASIATIC  CHOLERA. 

One  familiar  with  the  literature  of  Asiatic  cholera  must  admit  that  the  vast  Biajority  cf ' 
authors  who  have  made  personal  studies  of  this  disease,  or  who  have  written  upon  the  subject 
at  second-hand,  are  of  the  opinion  that  Asiatic  cholera  does  not  belong  to  that  class  of  diseases- 
one  attack  of  which  confers-a  more  or  less  lasting  immunity  from  subsequent  attacks.  Not- 
withstanding the  unquestionable  fact  that  this  is  the  prevailing  opinion  of  authors,  an  exami- 
nation of  the  mamerous  treatises  iij)on  this  disease  which  have  appeared  in  various  languages- 
since  the  first  invasion  of  Europe  by  epidemic  cholera  will  show  that  there  have  been  occa- 
sional authors  of  the  greatest  renown  who  have  expressed  the  belief,  in  unequivocal  lan.- 
guage,  that  there  does  exist  such  an  immimity  of  longer  or  shorter  duration.  In  support  of 
this  statement  I  deem  it  proper  to  introduce  below  the  following  quotations,  and  it  will  be 
observed  that  the  names  of  some  of  the  most  distinguished  writers  in  the  literature  of  medi-- 
cine  are  to  be  found  among  them. 


SECTION  1. 
HISTOET  OF  OPINIONS  OONOEKNING  IMMUNITY  PRODUOED  BY  AN  ATTACK  OP  CHOLEKA. 

THE  EXISTENCE  OF  UHIUNITY  AFTER  AN  ATTACK  OF  CHOLERA— HISTORIC AL. 

Among  the  early  writers  is  Moreau  de  Jonnes  (Mem.  outraite  sur  le  cholera  pest.,  1833)j. 
who  says: 

When  cholera  shows  itself  the  second  time  in  a  town,  its  mortality  is  not  extensive,  neither- 
does  it  spread  as  much  as  in  the  first  invasion;  and,  if  a  few  rare  or  doubtful  cases  are  excepted, 
it  does  not  attack  the  same  individual  twice,  although  he  finds  himself  under  the  same  condi- 
tions as  when  he  contracted  the  disease. 

Samano  (Monografia  del  cdlera  morbo  asiatico,  Madrid,  1858,  3  vols.)  .states  (M  vol.,  p.. 
351)  that: 

Genuine  cases  of  relapse  are  few,  and  recurrences  are  still  more  rare. 

Lebert  also  most  firmly  defended  his  opinion,  based  upon  careful  investigation,  that  am 
attack  of  cholera  confers  immunity. 

The  following  is  the  result  of  the  deliberations  concerning  immunity  of  the  International 
Hygienic  Conference  of  Constantinople:"' 

The  conference  declares  in  a  general  manner :  The  crowding  together  of  people  among 
whom  cholera  is  introduced  is  a  condition  favorable  to  the  rapid  extension  of  the  disease  and 
to  the  violence  of  the  epidemic  among  them,  if  this  crowding  together  occurs  under  bad  hj^gienic 
conditions.    Under  such  influences  the  rapidity  of  the  extension  is  proportional  to  the  concentra- 


*Report  of  the  conclusions  adopted  by  the  International  Sanitary  Conference  of  Constantinople,  1866. 
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tion  of  the  crowding,  whilst  the  violence  of  the  epidemic,  all  other  things  besides  being  equal, 
is  so  mnch  the  more  pronounced  as  the  individuals  constituting  the  ci'owd  have  been  the  less 
subjected  to  the  choleraic  influence  or  have  been  entirely  free  from  it;  that  is  to  say,  in  other 
words,  that  the  individuals  who  have  been  subjected  to  the  influence  of  the  .choleraic  focus 
enjoy  a  sort  of  immunity,  relative  or  temporary,  which  counterbalances  the  evil  effects  of  the 
crowding. 

Finally,  among  masses  of  people  the  more  rapid  the  extension  the  more  promjDt  is  the  ces- 
;Sation  of  the  epidemic,  unless  new  arrivals  furnish  new  materials  for  the  disease  to  feed  upon. 
Adopted  by  30  votes  against  none,  2  abstaining. 

As  to  ships,  the  conference  concludes  that  the  intensity  of  epidemics  of  cholera  aboard 
ships  crowded  with  men  is,  in  general,  proportional  to  the  crowding,  and  (other  things  being 
equal)  is  the  more  violent  if  the  men  have  not  come  from  choleraic  localities  where  they  have 
sojourned. 

Concerning  lazarettos,  the  conference  affirms  that  the  crowding  of  individuals  coming 
from  a  place  where  cholera  is  raging  into  the  lazaretto  does  not  have  the  e'ffect  to  produce 
among  those  quarantined  much  extension  of  the  disease,  but  that  such  crowding  is  nevertheless 
very  dangerous  for  the  neighboring  country. 

Concerning  great  numbers  of  people  (armies  and  pilgrimages),  the  conference  declares  that 
they  are  one  of  the  surest  means  of  the  propagation  of  cholera;  that  they  constitute  large  epi- 
demic foci,  which,  whether  they  march  as  an  army  or  spread  out  like  pilgrims,  import  the  dis- 
ease into  the  country  they  traverse;  that  after  having  undergone  in  a  rapid  manner  the  influ- 
ences of  cholera,  they  become  much  less  insensible  to  it,  and  that  then  the  disease  promptly, 
•even  very  rapidly,  disappears  from  among  them  unless  new  arrivals  keep  the'  disease  alive. 

Griesinger  (Traite  des  Maladies  Infectieuses,  Traduit  d'  apres  la  deuxieme  Edition 
allemande  et  annote.  Paris,  1868)  concerning  immunity  from  cholei'a  thus  expresses  himself 
(page  440) : 

A  first  attack  of  cholera  in  the  majority  of  cases  very  greatly  lessens  susceptibility  to 
the  disease  even  for  a  long  time,  but  it  does  not  completely  destroy  it;  there  are  numerous 
examples  of  recurrences  and  what  is  more  in  the  same  epidemic  ;  it  may  even  happen  that  an 
individual  contracts  cholera  three  times.  A  genuine  recurrence  after  the  establishment  of 
convalescence  sometimes  happens,  but  it  is  very  rare.  The  fact  of  being  subjected  for  a  long 
time  to  the  action  of  the  choleraic  miasm  appears  to  diminish  the  predisposition  to  the  disease 
during  epidemics  ;  strangers  who  arrive  in  a  locality  at  a  time  when  the  epidemic  is  raging, 
those  who  have  fled  from  the  cholera  and  return,  appear  to  be  more  easily  attacked  than  the 
persons  who  have  remained  permanently  exposed  to  the  infection. 

And  this  author  corroborates  his  opinion  respecting  immunity  in  other  joaragraphs ;  thus 
he  says,  speaking  of  cholera  : 

It  may  be  admitted  that  there  is,  with  reference  to  infection,  a  progressive  habituation 
which  moderates  the  effects.    Many  other  facts  speak  in  favor  of  this  hypothesis. 

And  in  still  another  place  (page  515)  is  found  the  following  paragraph  :. 

A  relapse  of  the  disease  at  the  commencement  of  convalescence  is  often  observed,  espe- 
cially following  imprudences  of  diet ;  genuine  recurrences  after  a  complete  cure  are  extremely 
rare. 

Colin  (Traits  des  Maladies  Epidemiques.  Paris,  1879,  p.  850)  is  committed  against  immu- 
nity, as  can  be  seen  by  the  following: 

A  first  epidemic  of  cholera  only  momentarily  lessens  the  susceptibility  of  the  popula- 
tion; individual  attacks  conferring  no  lasting  immimity,  this  affection  will  not  show  disap- 
pearances for  years,  like  small-pox,  typhoid  fever,  the  plague,  and  yellow  fever;  certain  cities 
have  been  attacked  eight  and  ten  times  in  less  than  forty  years. 

And  further  (p.  373) : 

Among  contagious  diseases  cholera  presents  even  outside  its  original  focus  (or  endemic 
-area)  a  special  tendency  to  reappear  at  short  intervals;  certain  cities  have  been  many  times 
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the  theater  of  epidemics  of  striking  gravity — ten  or  twelve  times  from  1830  to  1873.  [I  would 
suggest  that  the  same  can  be  said  of  nearly  all  those  infectious  diseases  which  are  admittedly 
followed  by  a  period  of  immunity.  E.  o.  s.]  It  differs  from  the  majority  of  other  such  dis- 
eases of  this  kind  in  that  a  previous  attack  does  not  confer  any  immunity. 

Yet  in  the  same  book  facts  concerning  cholera  are  related  by  Colin  which  very  strongly 
conflict  with  the  opinion  above  quoted.    Thus  (p.  295):  "Why  are  soldiers  more  particularly 

:  susceptible  to  the  influences  of  miasmatic  foci  ?  Is  it  not  because  they  have  generally  recently 
arrived  at  these  foci,  recently  arrived  in  those  cities  where  typhoid  fever  reigns,  recently 
arrived  in  regions  infested  with  malaria,  recently  arrived,  in  fine,  in  localities  where  yellow 
fever  or  cholera,  being  already  at  the  point  of  extinction  among  the  old  residents,  appears  to 
have  its  germs  revivified  by  contact  with  those  who  have  not  the  advantage  of  being  accus- 
tomed to  them?  *  *  *  At  the  close  of  the  Crimean  war  ( 1854-1 85G)  cholera  no  longer 
attacked  the  troops  accustomed  to  the  epidemic  influence,  but  continued  its  ravages  only 
among  the  regiments  newly  arrived.  And  (j).  857):  *  *  *  This  infliience  (or  peculiarity) 
has  been  manifested  in  a  much  more  surprising  manner  in  certain  military  epidemics  which 
have  maintained  themselves,  so  to  speak,  by  the  arrival  of  fresh  troops  within  localities 

.attacked  by  cholera. 

In  a  foot-note  explaiiatory  of  this  last  declaration,  Colin  states  that  in  Constantinople  in 
1854,  when  the  epidemic  no  longer  afflicted  the  soldiers  who  had  arrived  at  the  commencement 
•of  the  war,  it  kept  itself  alive  by  preying  upon  the  regiments  incessantly  arriving  from 
France. 

Proust  (Le  Cholera:  Etiologie  et  Prophylaxie,  Paris,  1883; page  120  et  seq.):  thus  dis- 
cusses the  question  of  immunity. 

This  immunity,  the  result  of  habituation,  is  also  met  with  among  those  quarantined  in 
lazarettos.  This  observation  was  very  remarkable  during  the  epidemic  of  1865.  A  very  large 
scribed  by  the  Ottoman  Government;  they  were  placed  in  lazarettos  and  were  greatly  crowded, 
number  of  persons  indeed  had  fled  the  epidemic;  they  could  not  land  because  of  measures  pre- 
Notwithstanding  this  crowding,  notwithstanding  the  evidently  bad  hygienic  conditions,  there 
were  very  few  cases  of  cholera  among  them,  and  the  mortality  was  very  slight,  because  these  indi- 
viduals fleeing  from  choleraic  foci  had  already  undergone  the  choleraic  influence.  They  were 
habituated.  In  several  lazarettos,  at  Salonia,  at  the  Dardanelles,  at  Trebizonde,  at  Beyrouth,  the 
crowding  was  very  great.  At  this  moment,  eleven  lazarettos  had  received  35,819  of  the  quar- 
-antined.  Of  this  enormous  number  there  were  only  480  attacked  with  cholera,  and  only  238 
deaths.  It  should  also  be  added  that  among  these  attacks,  a  pretty  large  number,  cholera  did 
not  break  out  at  the  lazaretto,  notwithstanding  the  fact  that  some  individuals  were  suffering 
from  attacks  of  cholera  at  the  time  of  arrival. 

Sometimes,  disobeying  the  rules,  a  person  attacked  with  cholera  or  carrying  with  him 
the  germ  of  the  disease  would  communicate  with  the  neighboring  population,  then  imtouched 
by  the  choleraic  influence.  These  cases  were  only  the  verification  of  the  law  of  habituation 
to  cholera.  They  would  mingle  with  those  in  quarantine  and  experience  no  disturbance  them- 
. selves  but,  by  communication  with  the  neighboring  town,  coiild  cause  an  epidemic  to  breakout 
there  which  will  be  as  much  more  severe,  as  the  inhabitants  have  not  at  all  undergone  habitu- 
ation to  the  choleraic  influence. 

We  find  still  again  tlie  confirmation  of  this  law  of  habituation  in  that  which  takes  place 
in  armies,  great  fairs,  and  pilgrimages:  when  the  cholera  is  imported  into  these  large  agglom- 
erations, if  they  have  not  been  subject  to  the  choleraic  influence,  the  explosion  is  rapid  among 
them,  the  mortality  great;  but  this  explosion  lasts  only  a  few  days  and  the  disease  soon  ends. 

The  war  of  the  Crimea  furnishes  us  an  example  of  the  rapidity  of  development  and  the 
intensity  of  the  disease  among  ships  previously  free  from  any  choleraic  infl\;ence.  We  will 
find  an  identical  argument  a  propos  of  the  invasion  of  the  land  troops  by  the  epidemic. 

At  the  commencement  of  April.  1855,  there  arrived  in  Constantinople  from  France  15.000 
to  20,000  troops,  composed  in  part  of  the  Imperial  Giiard.  These  troops  had  not  during  their 
.journey  a  single  case  of  cholera.  They  were  encamped  upon  the  heights  of  Masslak,  in  an  ex- 
tremely salubrious  situation.    At  this  moment  in  the  city  of  Constantinople  there  were  only 
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very  rare  attacks  of  cholera;  the  reports  of  the  French  military  hospitals  showed  only  53  cases 
for  the  month  of  March,  and  the  report  for  the  11th  of  April  did  liot  show  one.  In  the  Crimea 
the  attacks  were  then  also  of  little  frequency.  These  troojDS  were  scarcely  installed  at  Masslak 
when  in  the  night  of  the  14tli  to  the  loth  of  April  cholera  broke  out  among  them,  and  there 
followed  an  epidemic  of  some  gravity. 

Finally,  we  have  remarked  that  cholera  affects  especially  populations  which  have  been 
free  from  every  choleraic  influence,  and  that  it  is  among  them,  the  non-habituated,  that  the 
explosion  is  most  rapid  and  violent. 

In  fine,  another  source  of  immunity  is  found  in  habituation  which,  of  itself,  as  Ave  have 
seen,  counterbalances  unfortunate  hygienic  conditions  and  crowding. 

This  question  of  immunity  has  just  been  the  object  of  an  important  study  by  M.  Fauvel, 
(Acquisitions  scientifiqiies  recentes  concernant  I'etiologie  et  la  prophylaxie  du  cholera.  Mem- 
oire  lu  a  I'Acaddmie  des  sciences,  Paris,  1883),  which  he  concludes  with  the  following  proposi- 
tions: 

"  (1)  The  ports  of  India  where  cholera  is  endemic  are  never  the  theater  of  a  great  epidemic; 

"  (2)  This  fact  is  due  to  a  general  immunity,  but  not  absolute,  which  the  native  popula- 
tion of  these  ports  enjoy; 

"  (3)  This  immunity  does  not  exist  in  the  endemic  foci  for  strangers  to  the  locality  who 
are  under  conditions  which  predispose  them  contract  cholera;  such  are,  in  particular,  the  Mus- 
sulman pilgrims  who  conie  to  Bombay  to  embark  for  Mecca. 

"  (4)  The  cholera  epidemics  which  develop  in  the  regions  of  India  where  the  disease  is 
not  endemic  come  from  endemic  foci  and  are  favored  by  the  Hindoo  pilgrimages. 

"  (5)  The  epidemics  observed  among  the  pilgrims  to  Mecca  also  proceed  from  foci  of 
endemic  cholera. 

'■'  (6)  A  grave  epidemic  of  cholera  confers  upon  the  country  or  the  locality  of  which  it  has 
been  the  theater  an  immunity  more  or  less  complete  and  more  or  less  lasting,  of  which  it  is 
impossible  to  formulate  the  law  for  Europe  but  which  in  India  appears  to  last  for  several  years. 

"(7)  In  Hedjez  and,  in  general,  in  the  sparsely  populated  regions  of  Arabia,  cholera  has 
only  a  slight  tendency  to  px'opagate  itself  among  the  native  poi^ulation. 

"(8)  The  existence  of  a  large  epidemic  of  cholera,  in  any  country  whatever,  is  a  proof 
that  the  disease  is  not  endemic  there." 

Indeed,  the  facts  newly  acquired  by  science  relate  to  questions  of  immunity,  and  illum- 
inate them  from  a  side  heretofore  unknown.  New  indications  concerning  the  etiology  and  es- 
pecially the  prophylaxis  of  cholera  may  be  deduced  from  them. 

These  facts,  moreover,  appear  to  be  the  expression  of  a  law  which  embraces  the  whole 
of  another  special  category  of  pestilential  diseases  due  to  a  contagium  and  followed  by  an 
immunity  more  or  less  lasting. 

Koch  (Die  Conferenz  zur  Eroerterung  der  Cholerafrage,  1884)  thus  expresses  himself  : 

Concerning  a  question  affecting  the  etiology  of  cholera,  which  has  more  than  a  theoretical 
interest,  I  have  not  yet  had  the  opportunity  to  express  myself,  and  must  even  now  only  briefly 
discuss  it.  It  relates  to  the  explanation  of  the  remarkable  fact  that  outside  of  India  cholera 
always  soon  disapi^ears. 

It  appears  to  me  that  several  factors  enter  into  the  sohition  of  the  question. 

First,  I  hold  it  as  established,  that  individuals,  as  with  many  other  infective  diseases, 
acquire  a  certain  immunity  by  once  suffering  an  attack  of  cholera.  This  immunity  does  not 
apjDeartobe  of  long  duration,  for  there  are  quite  a  number  of  examples  where  a  person  who  was 
attacked  during  one  epidemic  experienced  cholera  the  second  time  during  another  epidemic  ; 
but  one  very  seldom  hears  of  any  one  being  attacked  twice  during  the  same  epidemic  of  cholera. 
Yet  cholera  is  just  the  disease  which  should  more  frequently  recur,  because  the  person  who  is 
cured  of  one  attack  is  generally  in  a  few  days  back  again  in  the  same  conditions  and  always 
again  exposed  to  the  same  dangers  and  the  same  infection.  Besides  this,  some  investigations 
made  in  India  indicate  that  a  certain  immunity  is  acquired  by  suffering  from  cholera.  Now, 
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in  the  same  way  that  an  individual  can  acquire  immunity,  so  can  alsf)  a  locality  become  im- 
mune for  a  certain  time,  whicli  may  be  longer  or  sliorier,  as  many  investigations  show.  One 
often  sees  that,  if  cholera  attacks  a  i:)lace  and  ravages  it,  and  then  in  the  next  year  returns,  this 
place  almost  always  remains  free  or  is  only  very  lightly  attacked. 

Leyden  (Die  Conferenz  zur  Eroerterung  der  Cholerafrage,  1884)  says : 
A  certain  immunity  against  a  second  attack  appears  to  follow  after  a  first  attack  of  cholera. 
Nevertheless  this  immunity  is  not  absolute.  Repeatedly  has  it  happened  that  persons  in  dif- 
ferent epidemics  have  suffered  twice  and  even  three  times  from  cholera  and  then  the  subseijuent 
attack  has  been  fatal.  They  had  not  acquired  a  lessened  receptivity  for  cholera;  on  the  contrarj', 
according  to  my  information,  very  seldom  is  it  that  the  same  patient  is  attacked  during  the 
same  epidemic  soon  after  a  jirevious  attack  of  cholera.  Such  a  case,  however,  I  observed  in 
Koenigsberg  during  the  cholera  epidemic  of  ISGO.  It  is  described  in  the  dissertation  of  Dr. 
Wiwiorowski.  The  i:)atient  was  treated  by  me  in  the  hospital,  so  that  there  can  be  no  doubt 
of  the  diagnosis.  He  was  attacked  the  first  time  on  the  13th  of  August  and  was  discharged  on 
the  20th,  and  then  after  sixteen  clays,  that  is  on  the  5th  of  September,  he  returned  and  died  of 
cholera.  Koch,  commenting  upon  the  observations  of  Leyden,  interjected  the  remark:  Never- 
theless, it  is  certain  that  such  cases  must  be  extremely  few. 

Koch  (Conferenz  zur  Eroerterung  der  Cholerafrage,  zweiter  Jahr.,  1885),  in  speaking  of 
the  periodicity  of  cholera  as  compared  with  malaria  and  variola,  says: 

With  the  notion  that  cholera  may  be  regarded  as  a  kind  of  malarial  disease,  I  can  not 
accord.  Many  facts  sj^eak  against  it:  thus,  above  all,  the  dependence  of  cholera  wpon  human 
intercourse.  Next,  the  epidemiological  behavior  of  cholera,  which  far  more  closely  relates  it 
to  the  specific  infectious  than  to  malarial  diseases.  In  liow  far  this  is  the  case  I  will  endeavor 
to  show  you  by  a  graphic  chart  of  the  cholera,  variola,  and  malaria  mortality  in  the  Presidency 
of  Bombay.  [Presented  a  chart.]  These  yellow  lines  show  the  yearly  mortality  by  malaria 
from  1870  to  1883.  The  total  deaths  remain  during  this  period  about  the  same,  and  no  periodical 
decline  is  indicated.  These  red  lines  give  the  mortality  from  variola.  With  them  a  quite 
distinct  periodical  change  is  seen;  after  a  year  of  great  mortality  follow  several  years  with 
less  mortality.  Then  we  come  again  to  a  decided  epidemic,  and  so  on,  in  periods  which  com- 
prise five  or  six  years.  If  now  we  compare  cholera,  which  is  indicated  by  the  black  lines,  on 
the  one  side  with  malaria,  and  on  the  other  side  with  variola,  we  shall  remai'k  also  in  the 
yearly  mortality  from  cholera  a  very  j^ronounced  periodic  type. 

This  periodical  behavior  of  cholera  is  up  to  the  present  far  too  little  appreciated.  It  has 
the  most  important  influence  upon  the  course  of  cholera  in  India,  and  by  reference  to  it  certain 
peculiarities  of  cholera  in  India  may  be  easily  explained. 

The  periodicity  of  cholera  warrants  the  inference  that  there  is  an  immunity  following- 
recovery  from  the  disease,  a  point  concerning  the  significance  of  which  we  will  discuss  later: 
Cholera  is  therefore  in  this  resjDect  in  the  same  class  with  the  genuine  infectional  diseases,  such 
as  variola,  scarlatina,  etc.,  and  has  no  similarity  to  malarial  diseases  in  which  a  protective 
immunity  will  not  be  observed.    *    *  * 

Finally,  Cuningham  (the  recent  surgeon-general  of  India)  leaves  entirely  out  of  con- 
sideration an  extraordinarily  important  point,  in  my  oj^inion,  in  discussing  the  behavior  of 
India  cholera,  that  is,  namely,  the  immunity  which  the  individual  as  well  as  a  whole  population 
enjoys  after  having  experienced  an  attack  of  cholera. 

I  have  already  in  our  first  conference  and  also  in  the  present  one  taken  the  opportunity 
to  agitate  this  question,  the  thorough  discussion  of  which  I  would  esj^ecially  recommend. 

An  extensive  invasion  of  the  population  of  India  leaves  behind  it  an  immunity  of  about  three 
to  four  years  duration,  after  which  time  always  a  new  epidemic,  wavelike,  again  sju-eads  out 
from  its  endemic  resting  place,  pursuing  the  main  highways  of  commerce  towards  the  north- 
west of  India.  Bryden  first  thoroughly  studied  these  three  to  four  year  periods  of  the  curves 
of  cholera  prevalence  and  sought  to  graphically  indicate  them.  He  did  not,  however,  discover 
the  correct  explanation  of  these  appearances,  but  he  thought  that  they  owed  their  origin  to  the 
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monsoon.  It  is  not  conceivable  that  the  monsoon,  which  blows  year  after  year,  shall  pause- 
always  for  j)eriods  of  three  to  four  years  in  order  to  convey  the  cholera  out  of  Bengal  into  the 
northwest. 

A  satisfactory  explanation  for  this  remarkable  characteristic  can  be  given  only  in  the- 
manner  already  indicated  by  me,  mainly  through  the  influence  of  the  immunity  which  follows 
extensive  ravages  of  the  disease.  We  already  know  from  our  own  observations  that  a  recur- 
rent attack  of  a  joerson  in  one  and  the  same  epidemic  hapj)ens  with  the  extremest  rarity,  although 
the  patients  after  recovery  in  the  locality  where  they  were  infected  remain  there,  or,  if  they 
have  recovered  in  a  cholera  hospital,  return  and  again  expose  themselves  to  the  influence  of 
the  infectious  material,  which  in  so  short  a  time  has  not  yet  become  inactive.  Without  the 
acceptation  of  a  protective  immunity  through  recovery  from  the  disease,  this  circumstance  is 
not  explainable. 

I  doubt  not  that  if  any  one  will  grajjhically  indicate  the  course  of  the  variola  epidemics 
in  any  country,  he  will  obtain  figures  very  like  the  cholera  curves  of  Bryden.  The  return  of 
the  wave  in  this  case  would  be  only  a  little  later  than  with  cholera,  because  the  periodical  rise- 
of  the  variola  epidemic  occurs  only  after  a  period  of  five  to  six  years. 

Without  taking  into  account  an  acquired  iinmunity  against  cholera,  it  is  also  impossible 
to  correctly  understand  the  relation  between  cholera  and  the  movements  of  pilgrims.  Cun- 
ingham  (the  recent  surgeon-general)  undertakes  to  prove  the  independence  of  outbreaks  of 
cholera  and  movements  of  pilgrims,  because  cholera  so  seldom  spreads  from  Hurdwar,  where 
frequently  hundreds  of  thousands,  and  even  millions,  of  pilgrims  assemble,  and  yet  if  it  is 
conveyed  by  the  pilgrims  it  is  only  in  one  direction,  namely,  towards  the  northwest,  corre- 
sponding to  the  direction  of  the  monsoon. 

I  find  this  circumstance  by  no  means  so  difficult  to  explain,  and  without  the  help  of  the- 
monsoon.  If  I  conceive  that  the  population  is  visited  by  cholera  at  given  times,  and  possessed 
of  a  greater  or  lesser  immunity,  then  I  find  it  quite  natural  that  the  cholera,  if  it  spread  from 
Hurdwar  with  the  pilgrims,  can  be  transported  only  in  the  direction  where  the  immunity 
fails.  Besides  this  it  is  also  to  be  remembered  that  the  pilgrims  who  come  together  at  the 
place  of  congregation  have  not  equal  susceptibility.  If  they  come  from  an  infected  district 
or  from  Bengal,  the  endemic  habitat  of  cholera,  they  are  already,  and  on  that  account,  less- 
susceptible,  and  therefore  can  not  carry  the  cholera  back  to  their  infected  homes,  because- 
there  is  there  a  population  which  is  temporarily  immune.  From  this  it  follows  that  from 
Hurdwar  the  cholera  can  not  radiate  regularly  in  all  directions,  as  Cuningham  would  have  it, 
but  must  pursue  its  way  towards  the  northwest,  where  it  has  before  it  the  least  infected  popu- 
lation of  India. 

Similar  observations,  which  accord  with  this  view,  were  made  during  the  Crimean  war. 
It  is  shown  that  after  the  French  army  was  swept  by  the  cholera  the  disease  almost  entirely 
vanished.  But  every  time  when  fresh  troops  arrived  the  epidemic  preyed  upon  the  new 
comers;  the  old  troops  enjoyed  a  certain  immunity  and  remained  free  from  these  later  out- 
breaks of  cholera.  The  same  peculiarity  has  been  already  frequently  demonstrated  where-^ 
many  people  have  fled  a  place'  infected  by  cholera  and  have  returned  at  the  decline  of  the 
epidemic.  In  this  case  also  cholera  again  breaks  out  among  the  returned  refugees  without 
the  inhabitants  who  have  already  been  subjected  to  the  influences  of  the  epidemic  being 
attacked  in  like  proportion. 

Many  examples  could  still  be  cited,  all  of  which  prove,  by  the  strongest  testimony,  that 
an  immunity  of  a  certain  duration  remains  after  experiencing  the  ravages  of  cholera.    *  * 

Again,  I  return  to  the  discussion  of  immunity.  It  surprises  me  not  a  little  that  Herr  von 
Pettenkofer  desires  to  know  absolutely  nothing  further.  Griesinger  was  a  great  friend 
of  this  idea:  He  has  said,  that  "next  to  perfect  health  and  good  hygienic  surroundings 
nothing  affords  greater  protection  than  recovery  from  an  attack  of  cholera."  That  is  clearly 
enough  expressed.  And  Herr  von  Pettenkofer  has  himself  formerly  entertained  another 
opinion  than  at  present.  I  find  in  one  of  his  Avritings  that  he  said:  "We  know  that  one- 
attack  of  the  disease  almost  with  absolute  certainty  protects  against  a  second  attaick."  Pur- 
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tliermore,  in  tlie  Cholera  Regulations  published  by  Griesinger,  v.  Pettenkofer  and  Wunden- 
lich  is  the  following  sentence  :  When  a  body  of  troops  has  suffered  from  cholera  it  enjoys 
thereby  for  a  long  time  a  certain  insusceptibility  or  immunity  therefore. "  You  see,  therefore, 
that  immunity  from  cholera,  after  experiencing  its  effects,  is  not  my  discovery,  but  that  I  am 
supported  by  the  best  authorities.  In  the  international  cholera  conferences,  especially  in 
that  of  Constantinople,  this  matter  was  often  discussed. 

I  mentioned  yesterday  the  experience  of  the  Crimean  war,  from  which,  for  the  further 
fortification  of  my  stand-jjoint,  I  desire  still  to  bring  a  few  examples.  The  cholera  epidemic 
among  the  French  army  and  fleet  very  rajjidly  reached  its  height;  for  example,  five  ships  had 
lost  456  men  from  cholera;  the  whole  fleet  numbered  800  dead  in  eight  days.  From  this  time 
on,  however,  the  cholera  very  rapidly  declined,  and  there  occurred  up  to  the  end  of  the  war, 
in  the  French  fleet,  only  isolated  cases  of  cholera  and  slight  recurrences;  but,  indeed,  only 
upon  such  ships  which  carried  unacclimated  troops.  The  same  was  observed  in  the  army,  for 
every  time  when  fresh  troops  came  the  disease  agai:i  broke  out.  The  same  experience  was 
met  with  during  the  field  maneuvers  of  1866,  concerning  which  Wunderlich  made  an  exhaust- 
ive communication  to  the  Weimar  Cholera  Conference. 

This  experience  is  put  to  practical  use  in  India.  In  the  regulations  for  the  management 
of  troops  in  case  of  an  outbreak  of  cholera,  it  is  recommended  to  make  use  of  native  nurses, 
because,  as  is  stated  in  a  foot-note,  it  is  an  undeniable  fact  that  the  native  troops  much  less 
frequently  and  much  less  severely  suffer  from  cholera  than  the  European  troops.  The 
nurses  (or  attendants  upon  the  sick)  are  therefore  taken  from  a  poj)ulation  which  has  felt  the 
influence  of  cholera,  because  it  has  been  observed  that  they  are  much  less  liable  to  the  disease. 
It  is  furthermore  an  old  experience  in  India,  that  the  recently  arrived  European  troops  are 
very  severely  attacked  by  cholera,  occasionally  even  decimated,  but  that  after  they  have  been 
in  India  a  certain  time,  and,  as  I  believe,  have  become  immune,  they  lose  more  and  more 
their  susceptibility  to  cholera  infection.  The  same  holds  with  persons  aboard  shif).  It  is 
certain  that  all  of  those  who  remain  a  longer  time  in  India,  for  example,  sail  along  the  Indian 
coast,  are  in  much  less  danger  than  those  who  recently  arrive.  According  to  my  conviction, 
the  so  often  observed  periodical  feature  of  predisposition  in  many  cases  is  to  be  explained  by 
the  immunity  which  follows  an  invasion. 

According  to  all  our  experience  with  other  infectious  diseases  it  is  very  probable  that  in 
order  to  acquire  immunity  it  is  not  necessary  to  suffer  the  disease  in  its  severest  form,  but 
that  also  a  slight  illness  gives  protection  against  another  attack  ;  and  so  I  admit  that  slight 
cases  of  cholera  also,  even  hardly  noticed  cases  of  cholerine,  which  in  cholera  times  are  vexy 
numerous,  can  produce  immunity.  From  this  point  of  view  a  far  greater  portion  of  the 
inhabitants  will  be  looked  upon  as  having  been  infected  than  one  Avould  infer  from  the  num- 
ber of  cholera  cases  announced  or  from  the  mortality  records.  Under  such  circumstances  the 
acquired  immunity  which  follows  attack  must  therefore  possess  a  very  important  influence. 

HiRSCH  (Conferenz  zur  Eroerterung  der  Cholerafrage,  zweiter  Jahr.,  1885)  speaks  as  fol- 
lows concerning  immunity  : 

Permit  me  upon  this  occasion  to  make  a  short  communication  concerning  the  sickness 
and  mortality  from  cholera  among  the  British  and  native  troops  in  India.  According  to  the 
statistical  part  of  the  British  a.rmy  reports  there  were,  from  1862  to  1881,  in  the  three  presi- 
dencies (Bengal,  Bombay,  and  Madras)  among  the  European  soldiers  24.96  per  1,000  attacked, 
and  8.40  per  1,000  died  of  cholera  ;  among  the  Sepoys,  on  the  contrary,  only  9.40  per  1,000 
were  attacked,  and  3.53  per  1,000  died  from  cholera.  Consequently  2.5  times  more  Europeans 
than  natives  were  attacked;  the  mortality  per  hundred  of  the  attacks,  however,  was  pretty 
much  the  same  among  both  ;  among  the  former  it  was  33.69,  Avhilst  among  the  latter  it  was 
35.50.    The  natives  therefore  seem  to  enjoy  a  relative  immimity  from  cholera. 

Pettenkofer  (same  Conferenz),  whilst  opposing  the  views  of  Koch  concerning  immunity, 
is  forced  to  admit  that — 


704 


CHOLERA  IN  EUROPE  AND  INDIA. 


The  (East)  Indian  is  less  predisposed  to  cholera  than  the  European,  as  military  experi- 
■ence  has  shown.  But  among  the  natives  themselves  there  is  a  much  greater  difference.  The 
Gurkas,  who  come  from  the  upper  part  of  India,  which  is  not  the  endemic  home  of  cholera, 
are  just  as  susceptible  as  the  Europeans.    That  I  take  from  the  history  of  Bryden. 

Bellew  says  :  For  the  triennial  periodicity  of  recurring  cholera  epidemics  in  India,  I  am 
:not  responsible.  It  is  no  invention  of  my  own,  nor  do  I  pretend  to  offer  an  explanation  of  the 
jphenomenon  as  such,  but  it  is  a  fact  plainly  declared  by  the  statistics  of  the  disease  in  all  parts 
-of  the  country  throughout  the  series  of  twenty  years  dealt  with  in  this  inquiry.  (History  of 
Cholera  in  India,  London,  1885.) 

Tommasi-Crudeli,  in  discussing  the  question  of  immunity  from  disease,  in  the  conference 
upon  the  climate  of  Rome  (1886),  after  having  spoken  of  small-pox,  thus  expresses  himself 

■  concerning  cholera : 

Another  not  less  evident  proof  of  it  (immunity)  is  offere<l  by  cholera;  for  it  may  now 
be  said  that,  when  the  economic  and  hygienic  conditions  of  a  population  do  not  grow  worse, 
the  resistance  of  the  human  race  towards  cholera  augments  after  each  new  epidemic. 

Concerning  immunity  from  cholera  and  other  diseases,  W.  Watson  Cheyne,  of  London, 

■  declares  as  the  result  of  comparative  inoculation  experiments  (British  Medical  Journal, 
-July  31,  1886)  that  cultures  in  flesh-peptone-gelatine  of  proteiTs  vulgaris  are  far  more  effect- 
ive and  pathogenic  than  those  of  the  same  organism  in  simple  bouillon.  He  has  also 
found  that  subcutaneous  injections  of  these  are  less  hurtful  and  powerful  than  those  injec- 
'tions  made  directly  into  the  muscular  tissue.  He  has  also  discovered  that  the  effect  produced 
■depends  more  or  less  intimately  upon  the  dose  injected.  He  also  finds  that  relative  immunity 
■follows  the  inoculation.  By  keeping  in  mind  this  protective  action,  the  feebler  effect  of  the 
meat  infusion  cultures  than  the  jelly  cultures  and  the  importance  of  the  site  of  injection,  the 
:subseqiient  experiments  have  been  almost  absolutely  constant.  "The  chief  diversity  which  I 
found  was  in  two  experiments  performed  in  Berlin,  where  a  larger  dose  was  necessary  to  kill 
an  animal  than  I  had  found  to  be  the  case  in  London.  These  animals  were,  therefore,  for  some 
reason  or  other,  more  resistant  than  those  exjierimented  upon  in  London  ;  possibly  there  might 
be  some  racial  difference  which  accounts  for  the  result."  In  speaking  of  what,  to  him,  seems 
to  be  the  legitimate  application  of  his  conclusions,  he  discusses  the  cholera  question,  and,  while 
considering  the  difference  between  cholerine  and  the  more  virulent  attacks  of  cholera,  he  uses 
the  following  language:  "Might  not  this  to  some  extent  depend  upon  the  comparatively  slow 
growth  of  diffusion  of  the  bacilli,  so  that  in  the  beginning  of  the  epidemic  only  small  doses 
are  as  a  rule  taken;  these  doses  being  insufficient  for  cases  of  virulent  affection,  but  sufficient 
for  cases  of  slight  illness,  which  may  protect  individuals,  at  least  temporarily ,  from  the  fatal 
■effect  of  larger  doses  ?"  Mr.  Cheyne's  reported  experiments  comprised  investigations  concern- 
ing proteiis  vulgaris,  bacillus  anthracis,  bacillus  of  mouse  septicaemia  (Koch),  bacillus  of 
chicken-cholera,  bacillus  of  rabbit  septicaemia,  staphylococcus  pyogenes  aureus  and  albus, 
Sternberg's  micrococcus,  the  tetanus  bacillus,  micrococcus-tetragenus.  And  that  author  found, 
■contrary  to  his  own  preconceived  notions  and  to  the  general  belief  of  the  medical  world,  that 
often  a  large  dose  of  the  micro-organisms  is  required  to  produce  effect.  In  some  of  the  or- 
ganisms experimented  with  the  fatal  dose  was  infinitesimal  (a  single  organism  being  sufficient 
to  cause  death),  whilst  with  other  organisms  a  larger  dose  was  required  to  produce  any  effect, 
often  running  up  into  the  millions.  Another  point  insisted  upon  by  this  author  is,  that  there 
ns  a  great  difference  in  the  virulence  of  pathogenic  power  between  cultures  in  gelatine  and  in 
ibouillon,  the  latter  being  far  less  potent. 
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IMMUNITY  AFTER  AN  ATTACK  OF  CHOLERA— EXPERIENCE  IN  FRANCE,  1884. 

The  Academy  of  Medicine  of  Paris  directed  a  circular-letter  of  questions  concerning 
cholera  to  the  physicians  of  the 'localities  infected  by  that  disease  in  1884,  and  in  group  L  of 
general  observations  in  that  questonario  is  found  the  following:  "Have  there  been  observed 
recurrences  among  the  peoj^le  attacked,  either  in  a  former  epidemic  or  in  the  present  one  ?^  Give 
the  results  of  this  recurrence."  In  response  to  their  questions,  the  Academy  received  184 
communications,  but  the  committee  appointed  to  analyze  them  eliminated  79  ;  for  various  rea- 
sons given  only  104  were  used  for  analysis.  Of  this  number,  only  8  bore  upon  the  i^articular 
question  above  mentioned,  and  it  is  reasonable  to  assume  tliat  the  other  9()  observers  said  nothing 
concerning  this  point  because  they  had  observed  nothing  bearing  upon  it.  The  results  of  this 
analysis  may  be  stated  as  follows: 

From  Castelnaudary,  with  a  population  of  10,000,  we  learn  that  there  were  54  cases  and 
18  deaths  from  cholera,  among  which  there  was  1  recurrence;  from  Aix,  with  20,257,  num- 
ber of  cases  unknown,  deaths  117,  among  these  2  recurrences  were  observed,  at  intervals  of 
10  and  40  days  ;  from  Beseges,  with  11,400  inhabitauts,  we  learn  of  124  cases  and  40  deaths, 
among  which  were  2  recurrences;  from  Cette,  with  35,000,  the  number  of  cases  is  not  men- 
tioned, but  we  learu  that  there  were  02  deaths  and  1  recurrence;  from  Nantes,  with  124,300 
inhabitants,  we  learn  of  251  cases  and  112  deaths,  with  1  recurrence;  from  Perpignan,  with 
25,000  inhabitants,  we  hear  of  325  cases  and  225  deaths,  and  receive  the  indefinite  statement 
that  there  were  some  fatal  recurrences;  from  Pignans.  population  not  stated,  we  learn  of  22 
attacks  and  12  deaths,  with  1  recurrence;  from  Cadenet,  with  a  population  of  36,000,  we  are 
not  informed  of  the  number  of  cases,  but  learned  that  there  were  20  deaths  and  2  recurrences. 


IMMUNITY  AFTER  AN  ATTACK  OF  CHOLERA— EXPERIENCE  IN  SPAIN,  1885. 

While  examining  cholera  in  Sixain,  the  writer  prepared  a  circular  containing  a  series  of 
twenty-five  questions  relating  especially  to  the  nature,  etiology,  and  prophylaxis  of  cholera, 
one  of  which  requested  tlie  physician  to  state  whether  or  not,  in  his  own  personal  experience, 
he  had  observed  a  second  or  a  third  attack  of  cholera  during  the  same  eijidemic.  and  in  case  of 
a  positive  reply  to  detail  the  symptoms  and  all  the  circumstances  surrounding  it.  This  circu- 
lar-letter was  addressed  to  some  twenty-five  hundred  S|)anish  physicians  located  in  the  various 
cities,  towns,  and  villages  in  that  kingdom  which  had  suffered  from  the  epidemic.  Among  the 
large  number  of  replies  there  were  only  eight  in  which  a  second  attack  was  reported,  and  from 
an  examination  of  the  details  of  these  there  was  no  doubt  left  in  our  mind  that  six  were  not 
second  genuine  attacks  after  a  complete  recovery,  but  were  in  reality  relapses  due  to  im- 
prudences of  diet  or  otherwise  before  convalescence  and  complete  recovery  had  been  estab- 
lished. Two  of  the  eight  cases,  from  the  details  of  the  reports  given,  may  have  been  genuine 
recurrent  attacks  of  Asiatic  cholera,  or  may  have  been  simply  seizures  of  cholera  morbus 
(cholera  nostras).  It  is  well  known  that  after  an  attack  of  Asiatic  cholera  the  digestive  appa- 
ratus is  left  in  a  damaged  condition,  and  disorders  of  the  intestines  continue  for  a  long  time. 
The  habits  of  life  and  the  imprudences  so  common  to  the  class  of  people  most  frequently 
suffering  from  Asiatic  cholera  in  that  country  are  such  as  to  render  them  more  than  usually 
liable  to  suffer  attacks  of  cholera  nostras.  As  having  an  important  bearing  upon  this  sug- 
gestion, the  writer  made  an  analysis  of  the  vital  statistics  of  Spain,  covering  the  five  years 
previoiis  to  1885,  for  the  purpose  of  learning  the  extent  of  prevalence  of  cliolera  nostras 
among  that  population,  and  the  result  of  the  inquiry  shows  that  the  number  of  deaths  attrib- 
uted to  that  disease  averaged  per  year  sixteen  per  every  million  inhabitants. 
S.  Mis.  92  45 
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SKCTION  2. 
PEKIODIOITY  OF  OHOLEEA' EPIDEMICS  EELATED  TO  IMMUNITY. 

PERIODICITY  OF  CHOLERA  EPIDEMICS  IN  INDIA  SUGQESTIVE  OF  IMMUNITY. 

Illustrations  Nos.  22-33  are  graphic  representations  of  the  results  of  analysis  of  the  preva- 
lence of  cholera  during  a  long  series  of  years  in  the  various  provinces  of  Hindostan  and 
Bur  m  ah. 

These  charts,  deduced  from  the  official  statistics  concerning  cholera  in  India  contained  in 
the  sanitary  reports  of  that  Government,  show  the  marked  periodicity  of  occurrences  of  the 
disease  after  periods  of  decided  cessation  of  two  to  five  years.  This  peculiarity  is  especially 
striking  in  the  charts  relating  to  those  provinces  situated  outside  of  the  area  of  so-called 
endemic  prevalence  of  cholera. 

Illustrations  Nos.  34-37  represent  graphically  the  presence  of  small-pox  in  the  presidencies 
of  Bengal,  Bombay,  and  Madras,  and  in  the  city  of  Calcutta. 

These  charts  are  very  similar  in  outline  to  those  relating  to  cholera,  and  show  also  a 
decided  periodical  occurrence  of  the  epidemics  after  decided  periods  of  cessation,  of  a  slightly 
longer  duration,  however,  than  in  the  case  of  cholera. 

As  already  stated  (quotation  from  Bel  lew),  the  course  of  cholera  in  India  has  a  marked 
periodicity  outside  of  its  endemic  area.  In  some  respects  the  course  of  cholera  in  that  countiy 
is  peculiar,  as  compared  to  its  travels  over  other  parts  of  the  world,  and  as  compared  also  even 
with  its  progress  through  some  portions  of  western  Hindostan.  I  refer  to  the  curioiTS  fact — 
made  such  a  prominent  feature  in  some  of  the  writings  of  East  Indian  authorities,  and  observed 
so  constantly — that  epidemics  of  cholera  seem  never  to  travel  down  the  river  Ganges  or  the 
Brahmaputra  towards  the  endemic  area  in  lower  Bengal,  but  that  the  invariable  progress  of 
the  disease  is  up  .stream  and  towards  the  northwest.  So  constant  is  this  course  of  cholera  in 
that  portion  of  the  country  that  it  forms  the  basis  for  the  direction  of  hygienic  measures 
against  cholera  among  the  troops  in  various  parts  of  India,  and  forms  a  basis  also  for  the 
belief  entertained  by  many  of  the  Indian  health  officers  in  the  non-transmittibility  of  cholera 
by  means  of  flowing  water. 

At  intervals  varying  from  two  to  four  years,  cholera  epidemics  spread  from  the  endemic 
area  in  certain  usual  directions.  They  go  towards  the  northwest,  then  turn  westward,  and 
later  southwestward,  and  sometimes  finally,  after  reaching  the  presidency  of  Bombay  on  the 
Indian  Ocean,  turn  southward  and  southeast  to  reach  Madras.  It  often  happens,  however, 
that  Madras  is  reached  by  another  course,  the  epidemic  progressing  towards  this  province 
sometimes  by  proceeding  down  along  the  coast  from  Orissa,  the  extreme  southwestern  district 
of  Bengal,  and  sometimes  working  its  way  southward  from  the  central  provinces.  This  is 
almost  the  universal  course  of  the  progress  of  epidemic  cholera  in  India.  Within  the  endemic 
area  the  periodicity  of  cholera  is  but  little  marked.  In  fact  within  this  area  great  epidemics  are 
rare!  At  certain  more  or  less  irregularly  recurring  periods  the  disease  there  becomes  more  preva- 
lent, as  the  general  vital  statistics  for  the  province  of  lower  Bengal  show,  but  this  increased 
prevalence  is  due  to  an  increased  number  of  scattered  and  more  or  less  isolated  cases  rather 
than  to  the  occurrence  of  a  genuine  epidemic.  Outside  of  this  area,  however,  the  epidemics 
of  cholera  have  a  marked  periodical  type.  After  a  population  outside  of  the  endemic  area 
has  been  severely  ravaged  by  cholera  one  year,  there  is  almost  invariably  a  period  of  marked 
freedom  from  epidemics,  varying  from  three  to  five  years. 

This  periodical  type  of  the  prevalence  of  cholera  in  India  is  very  clearly  indicated  by  the 
accompanying  charts  constructed  from  the  cholera  mortality,  during  many  years,  as  recorded 
in  the  annual  sanitary  reports  of  the  various  provinces.  There  seems  to  be,  however,  one  cir- 
cumstance which  interrupts  the  regularity  with  which  epidemic  cholera  prevails  at  stated 
periods.  I  refer  to  the  prevalence  of  famine.  The  usual  course  of  the  epidemic  is  markedly 
modified  during  the  years  when  famine  has  been  extensive,  the  existence  of  famine  always 
greatly  increasing  the  recorded  prevalence  of  cholera,  as  will  be  seen  by  reference  to  the  ac- 
companying charts. 
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I  have  spoken  of  the  presidency  of  Bengal  as  the  area  within  which  cholera  is  endemic 
in  India.  In  this  connection  I  would  call  attention  to  the  history  of  cholera  in  the  province 
of  Assam,  which  is  located  along  the  valley  of  the  Brahmaputra  at  the  base  of  the  Himalayas, 
on  the  eastern  border  of  the  presidency  of  Bengal.  On  the  one  hand,  the  cholera  epidemics  of 
Assam  have  been  attributed  by  some  writers  to  the  introduction  of  the  disease  from  lower 
Bengal  by  the  coolie  laborers,  transported  upon  the  river  boats.  On  the  other  hand,  writers 
have  positively  denied  this  relation  of  cholera  in  Assam  to  the  transported  coolies,  some  of  the 
most  positive  denials  being  based  upon  the  fact,  which  seems  to  be  substantiated,  that  cholera 
was  endemic  in  certain  sections  of  the  province  of  Assam  before  the  introduction  of  coolie 
labor  began.  From  the  reports  of  some  of  the  early  sanitary  commissioners  of  that  province  it 
appears  that  the  disease  has  been  more  or  less  prevalent  there  from  year  to  year  ;  in  fact,  it  seems 
that  the  only  time  when  the  disease  has  not  existed  somewhere  within  the  province  has  been 
during  the  annual  periods  of  inundations  of  the  Brahmaputra,  converting  the  valley  for  a 
period  of  from  two  to  three  months  into  an  inland  archipelago,  the  islands  being  the  villages 
located  upon  the  higher  ground,  and  the  means  of  intercojnmunication  being  boats.  Ac- 
cording to  these  statements  it  seems  the  cholera  constantly  appears  in  villages  scattered  all 
over  the  province  immediately  after  the  subsidence  of  the  waters,  often  being  most  extensive 
in  districts  where  the  liyer  boats  transporting  coolies  never  touch.  By  reference  to  the  chart 
of  the  cholera  mortality  for  the  province  of  Assam  a  similarity  is  noticeable  betAveen  that 
and  charts  f(3r  the  presidency  of  Bengal,  wliere  cholera  is  admittedly  endemic.  And  just  here 
I  would  point  out  an  apparent  difference  between  the  charts  for  provinces  in  which  cholera  is 
only  epidemic  and  the  charts  of  annual  cholera  mortality  in  Bengal. 

Thus  the  cholera  charts  for  the  provinces  outside  of  the  endemic  area  of  the-  disease  strik- 
ingly show  that  a  year  of  marked  prevalence  of  cholera  is  usually  followed  by  another  in 
which  the  disease  has  greatly  lessened,  to  be  followed  still  by  a  third,  and  sometimes  a  fourth, 
during  which  the  disease  is  almost  if  not  entirely  absent ;  after  this  period  of  subsidence 
again  comes  a  year  of  greatly  increased  prevalence,  to  be  followed  again  by  a  period  of  sub- 
sidence, and  so  on.  On  the  other  hand,  a  glance  at  the  cliart  for  the  province  of  Bengal 
shows  a  marked  contrast.  *  During  the  years  1870  to  188-4,  inclusive,  the  following  seems  to 
have  been  the  course  of  the  disease  in  that  province  :  In  1S70  there  was  a  marked  rise  in  the 
number  of  cases  of  cholera,  followed  the  next  year  by  a  slight  subsidence.  In  1872  there  was 
a  considerable  rise,  and  in  1873  a  still  greater  rise  in  the  number  of  deaths  ;  in  the  next  year  a 
slight  subsidence,  and  in  the  following  year  a  very  considerable  rise  again,  followed  still  by 
another  year  (1876)  of  great  increase  of  cholera.  The  next  year  there  was  a  decided  subsidence., 
and  still  the  next  year  a  further  subsidence,  when  again  in  1879  there  was  a  marked  rise,  fol- 
lowed the  next  year  by  a  marked  fall,  and  the  year  after  by  a  rise  again,  and  the  year  after 
that  (1882)  still  another  increase  in  the  number  of  deaths  from  cholera ;  the  following  year 
was  marked  by  a  considerable  subsidence,  and  the  next  year  by  a  considerable  increase.  This 
peculiarity  of  the  cholera  in  the  endemic  area  is  in  the  main  identical  with  that  indicated  for 
the  province  of  Assam,  in  the  accompanying  chart. 

Reference  has  been  made  in  some  of  the  foregoing  pages,  while  discussing  the  question  of 
immunity  following  individual  attacks  of  e]3idemic  cholera,  to  similarities  in  the  periodical 
recurrences  of  epidemics  of  cholera  and  of  epidemic  contagious  diseases  which  uncxuestionably 
leave  after  them  a  more  or  less  lasting  immunity  from  further  attack;  and  I  have  associated 
here  with  this  collection  of  cholera  charts  a  few  charts  constructed  from  the  official  statistics 
of  small-pox  mortality  in  several  provinces  of  India.  It  will  be  noticed  that  with  regard  to 
X^eriodicity  and  recurrence  of  epidemics  they  are  very  similar  in  their  general  features  with 
those  of  epidemic  cholera,  the  period  of  recurrence,  however,  appearing  to  be  somewhat  longer. 

The  analysis  of  the  statistics  of  cholera  in  India,  covering  a  period  of  thirty  or  forty 
years,  which  the  writer  has  made,  and  represented  in  the  accompanying  graphic  charts, 
seems  to  indicate,  by  the  periodical  occurrences  of  epidemics,  the  existence  of  immunity  of 
localities  for  terms  more  or  less  regular  in  duration,  especially  in  those  jjortions  of  Hindostan 
outside  of  those  areas  where  the  disease  is  endemic,  viz,  in  Bengal  and  Assam.    It  will  be 
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seen  also  that  the  periodical  recurrences  of  cholera  in  that  country  bear  a  striking  resem- 
blance to  those  of  small-pox,  the  immunity  seeming  to  be  more  or  less  positive  for  two  to  five 
years.  In  the  examination  of  these  charts  it  should  be  noted  that  the  years  of  famine  in  that 
country,  in  which  cholera  is  always  more  fatal,  have  occasionally  interfered  with  the  regu- 
larity of  the  periods. 


PROOF  OF  IMMUNITY  AND  RARE  RECURRENCES  NOT  ANTAGONISTIC. 

The  occasional  existence  of  second  attacks  of  cholera  even  during  the  same  epidemic  can 
not,  in  vie-W  of  our  experience  concerning  second  attacks  in  diseases  which  are  well  known  to 
confer  immunity  as  a  rule,  be  looked  upon  as  indisputable  proof  of  the  non-existence  of  such 
an  immunity  after  an  attack  of  cholera;  in  fact,  it  is  to  be  expected  that  in  cholera,  as  in  all 
other  infectious  diseases  such  as  small-pox,  measles,  scarlet  fever,  etc.,  genuine  soconds  attacks 
may  occur.  In  this  connection  the  writer  took  occasion  to  collect,  through  the  kindness  of  his 
friends,  Dr.  J.  M.  Keating  and  Dr.  William  Edwards,  of  Philadelphia,  some  examples  of  un- 
usually early  recurrences  of  measles  and  small-pox  after  a  first  attack.  Were  the  literature  of 
medicine  exhaustively  searched  and  the  unpublished  experiences  of  the  private  practitioner 
collected,  undoubtedly  not  infrequent  examples  of  early  second  attacks  of  these  and  other 
diseases  of  similar  character  would  often  be  found.  The  result  of  a  short  search  above  referred 
to  made  by  Drs.  Keating  and  Edwards  is  introduced  below. 

Furthermore,  the  experiences  of  investigators  in  experimental  pathology  with  especial 
reference  to  the  causation  and  prevention  of  infectious  diseases  in  animals  has  brought  to  light 
the  indisputable  fact  that  the  duration  of  immunity  in  the  case  of  several  infectious  diseases 
is  a  variable  though  none  the  less  appreciable  quantity.  In  some  diseases  it  may  not  last  over 
two  or  three  years,  whilst  in  others  the  period  of  immunity  may  persist  for  a  decade  or  more. 
Whilst  it  appears  to  be  a  positive  fact,  although  heretofore  unai^preciated  by  the  vast  majority 
of  medical  practitioners,  that  second  attacks  of  cholera  during  the  continuance  of  the  same 
epidemic  in  a  locality  are  of  extreme  rarity,  instances  of  an  individual  suffering  from  cholera 
during  one  epidemic,  attacked  a  second  time  years  after,  appear  to  be  far  more  numerous;  yet 
even  these  cases  are  undoubtedly  apparently  rare.  The  whole  evidence  upon  this  point  appears 
to  justify  the  deduction  that  one  attack  of  Asiatic  cholera  confers  upon  the  individual  atleast 
a  short  immunity  from  a  second  attach,  and  for  the  purposes  of  prophylaxis  the  value  of  this 
fact  should  not  he  underestimated,  for  it  is  possible  that  it  may  serve  as  a  basis  for  the  most 
efficient  means  of  promptly  stamping  out  a  local  epidemic  of  cholera  after  it  has  once  become 
firmly  rooted,  and  at  slight  cost  or  inconvenience  in  comparison  to  measures  populary  prac- 
ticed at  the  present  time,  such  as  maritime  and  land  quarantines,  sanitary  cordons,  etc.  The 
existence  of  a  period  of  immunity,  whether  long  or  short,  following  an  attack  of  cholera  once 
established,  would,  in  the  light  of  the  knowledge  of  prophylaxis  acquired  in  recent  years  through 
investigations  concerning  preventive  inoculation,  seem  to  furnish  scientific  warrant  for  efforts 
in  this  direction  in  order  to  find  a  trusty  and  practicable  vaccine  for  Asiatic  cholera. 

* 

SHORT  INTERVALS  OF  RECURRENCE  OF  SCARLATINA  AND  MEASLES. 

No.  1504  Walnut  Street,  Philadelphia,  February  15,  1887. 

]^y'  Dear  Dr.  Shakespeare:  As  I  understand  your  request,  it  is  that  I  should  give  you 
a  few  references  that  bear  upon  recurrent  attacks  of  the  zymotic  diseases  in  childhood. 

For  this  purpose  I  send  you  a  table  which,  though  very  incomplete,  I  hope  will  be  of  some 
service  to  you. 

I  may  say  that  while,  as  a  rule,  all  the  zymotic  diseases  protect  from  recurrent  attacks,  or  at 
least  have  a  tendency  to  lessen  the  severity  of  these  recurrences,  the  exceptions  which  prove  the 
rule  occur  very  frequently  and  in  each  disease. 
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In  my  table  I  liave  not  inchided  the  relapses,  which  are  most  frequent  in  typhoid  fever, 
but  I  have  only  mentioned  those  attacks  that  have  been  followed  by  a  restoration  to  health, 
and  in  which  after  a  shorter  or  longer  period  of  time  there  has  been  a  recurrence  of  the  dis- 
ease. Measles  present  this  peculiarity  oftener  than  any  of  the  others,  but  it  is  by  no  means 
uncommon  in  variola,  scarlet  fever,  and  whooping  cough. 

I  do  not  class  typhoid  fever  and  diphtheria  among  these  affections. 
Yours,  sincerely, 

J.  M.  Keating. 


Table  showing  the  interval  of  recurrence  of  Scarlatina  and  Measles. 
[Compiled  by  Dr.  J.  M.  Keating,  of  Philadelphia.] 


Observer's  name. 

Reference. 

Thomas  Hillier. . . 

Diseases    of  chil- 

dren, p.  301,  (1868). 

Thomas  

Ziemssen  Cyclop. 

Pract.  Med.,  Vol. 

n,  p.  190. 

Meigs  &  Pepper  . . 

Treatise  on  diseases 

of  children.  7th 

Edit,  p,  774. 

Edward  Ellis 

Manual  of  diseases 

of  children.  3rd 

Edit.,  p.  48. 

Thomas  

^eimssen  Encyclop. 

Pract.  Med.,  Vol. 

II,  p.  42. 

Remarks. 


Scarlatina:  recurrence  of  this  disease  within  a  month  of  its  first  occurrence  is  not  very  rare.  A 
student  under  the  author's  notice  had  contracted  scarlatina  three  times  and  that  a  week  after 
the  third  attack  he  had  a  distinct  recurrence. 

Dr.  Richardson  states  that  he  himself  has  had  three  distinct  attacks  of  scarlatina. 

The  author  has  seen  a  young  woman  in  the  Sever  hospital  suffering  from  a  second  attack  of  scar- 
latina, the  first  attack  having  occurred  five  weeks  previously.  In  both  seizures,  the  rash,  the 
throat  and  other  symptoms  were  quite  characteristic. 

Scarlatina:  West  ascertained  the  interval  of  recurrence  in  one  case  to  be  thirty-six  days. 

Lauduette  put  it  at  two  months;  Hoist  and  Wetzler'at  three  months:  Salzraan  at  five  months; 
Easton  and  Wajanowsky  at  six  months,  the  latter  at  nine;  Billing  at  ten;  Cohen  and  Webster, 
the  latter  in  two  cases  at  eleven  months;  Brown,  Henoch.  Thomson,  Vogt,  Wetzler  (two  cases), 
Trojanowsky  fixed  it  at  one  year,  the  latter  at  one  and  a  half  years;  Salzman  at  fourteen 
months;  O'Connor,  Trojanowsky  (two  cases)  and  Thomas  at  two  years;  Salzman  at  two  and 
two-third  years ;  Salzman,  Thomson,  Trojanowsky  in  fom-  cases  at  three  years,  the  latter  in 
two  cases  at  three  and  a  half  years;  also,  in  two  cases  with  Bertin  at  four  years;  Trojanowsky 
at  five  years;  Luzinsky  and  Clemens  at  six;  Hiirlin,  Trojanowsky,  and  Horing  in  two  cases  at 
seven ;  Murchinson  at  ten ;  Luvin  at  eleven ;  Clemens  at  fifteen ;  Heyf elder  in  his  own  person 
at  twenty-seven  years. 

Scarlatina  :  The  authors  have  seen  three  cases  of  recuiTence.  In  one  case  a  child,  the  interval 
was  two  years.  In  the  other  two  cases,  both  children,  tlie  interval  was  four  and  one-half 
years.  Another  case  is  recorded  under  the  observation  of  a  competent  practitioner  (name  not 
given)  in  which  the  interval  was  nearly  four  years.  It  has  been  asserted  that  second  attacks 
of  scarlatina  do  not  occur  once  In  a  thousand  cases,  the  authors,  however,  takes  exception 
to  the  statement. 

Scarlatina  is  usually  a  non  recurring  disease;  if  it  recur,  is  mostly  in  a  mild  form — Scarlatina 
latens. 

Measles :  Van  Dieren  reports  the  case  of  a  girl  aged  three  who  was  attacked  by  measles  in 
February,  1848,  and  recovered,  but  was  again  attacked  on  March  4,  recovered  and  was  again 
attacked  April  12. 

Brisbaum  relates  a  case  in  which  measles  appeared  three  times  before  the  thirteenth  year. 


CHAPTER  VI. 


PREVENTIVE   INOCULATION   AGAINST  CHOLERA. 
SECTION  I. 

INTRODUCTORY  REMARKS. 

■  We  have  already  discussed  the  confirmation  of  tlie  discovery  of  Koch,  and  his  associates  of 
the  German  Commission,  viz,  that  the  specific  microbe,  the  so-called  comma  bacillus  of  Koch, 
is  the  invariable  accompaniment  of  Asiatic  cholera  and  furnishes  a  reliable  means  of  prompt 
diagnosis.  The  further  opinion  expressed  by  the  German  Commission,  that  this  microbe  is 
also  to  be  regarded  as  the  real  cause  of  the  disease,  for  various  reasons  lacks  proof  of  confirma- 
tion to  some  degree,  ^.mong  the  difficulties  in  the  way  of  the  establishment  of  this  proof  may 
be  mentioned  the  following:  There  are  none  of  the  domestic  or  other  animals  which  are 
known  to  be  naturally  susceptible  to  Asiatic  cholera,  and  attempts  at  inoculation  of  animals 
have  usually  failed  or  furnished  more  or  less  unsatisfactory  evidence  that  genuine  Asiatic 
cholera  has  resulted  after  the  introduction  of  the  comma  bacillus  of  Koch  into  their  organ- 
isms, because  of  the  more  or  less  mai'ked  variations  of  the  symptoms  produced  from  those 
commonly  observed  in  Asiatic  cholera  in  man.  This  latter  has  also  been  a  difficulty  that 
experimenters  have  had  to  deal  with  in  undertaking  by  experimental  researches  to  prove  the 
etiological  relations  of  germs  which  Avere  considered  to  be  the  cause  of  disease  in  man.  Even 
in  the  case  of  tuberculosis,  because  of  the  dissimilarity  more  or  less  wide  between  the  symp- 
toms and  the  pathological  lesions  of  tuberculosis  in  cattle  and  other  animals,  and  in  those  of  man, 
medical  authorities  were  for  a  long  time  divided  in  opinions  as  to  whether  the  disease  was  or 
was  not  identical. 

It  seems  reasonably  probable,  however,  that  the  disease  which  had  been  successfully  pro- 
duced in  some  of  the  lower  animals  by  experiments  with  the  comma  bacillus  of  Koch,  notwith- 
standing its  considerable  divergence  in  symptomology  f rom  Asiatic  cholera  in  man,  is  really  of 
the  same  essential  nature,  notwithstanding  the  fact  that  experimenters  have  had  to  deal  with 
animals  which  have  no  natural  susceptibility  to  the  disease.  One  objection  against  the  results 
of  these  experiments,  urged  more  or  less  persistently  by  opponents  of  the  general  germ  theory 
of  disease,  and  also  by  those  who  have  solely  denied  the  specific  infectious  nature  of  Asiatic 
cholera,  is  that  enormous  quantities  of  the  germ  have  been  required  to  produce  effects.  But 
in  estimating  the  weight  of  these  objections  it  must  be  remembered  that  there  is  a  general  law 
concerning  infection  which  shows  that  the  quantity  of  the  specific  virus  required  to  produce 
the  disease  in  a  given  animal  is  in  inverse  proportion  to  its  susceptibility.  The  api^lication  of 
this  law  to  the  matter  in  discussion  would  seem  to  lead  one  rationally  to  expect  that  in  the 
case  of  an  animal  known  to  have  no  natural  susceptibility,  a  large  quantity  of  germs  should 
be  required. 

In  the  chapter  on  ptomaines,  and  in  that  relating  to  the  bacteriological  literature  of  cholera 
investigations,  appear  a  few  scattering  observations  which  indicate  that  those  animals  which 
have  survived  the  experimental  introduction,  either  by  feeding  or  inoculation  experiments,  of 
cultures  of  the  comma  bacillus  of  Koch,  have  acquired  a  more  or  less  positive  immunity  from 
the  effects  of  subsequefit  attempts  to  produce  the  disease  in  them.    The  same  remark  may  also 
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be  made  concerning  tlie  effects  of  cultures  in  which  the  living  microlie  had  been  killed,  as  well 
as  the  effects  of  alkaloids,  or  ptomaines,  which  have  been  separated  from  such  cultures  by 
chemical  process.  A  Spanish  physician,  Dr.  Jaime  Ferran,  a  native  of  the  city  of  Tortosa, 
was  the  first  to  undertake  to  demonstrate  the  existence  of  immiinity  in  cholera  by  experimen- 
tation upon  animals,  and  to  make  a  practical  test  of  this  belief  uj)on  the  human  subject  on  a 
very  extensive  scale.  In  view  of  the  great  importance  of  the  subject,  the  writer  deemed  it  his 
duty  while  in  Spain  to  make  as  thorough  and  searching  an  investigation  of  the  Ferran  experi- 
ments and  inoculations  as  was  x)ossible  during  the  time  that  he  was  there,  although  at  the  com- 
mencement of  that  examination  he  was  imbued  with  the  popular  prejudices  among  scientific 
physicians  throughout  the  world  against  the  personal  character  and  scientific  attainments  of 
that  investigator,  as  well  as  the  quality  of  the  evidence  up  to  that  time  published  concerning 
the  methods  and  results  of  the  human  inoculations;  for  here  was  a  possible  opj^ortunity  of 
obtaining  proof  concerning  the  etiological  relation  indirectly  between  the  comma  bacillus  of 
Koch  and  Asiatic  cholera  in  man  through  direct  experiments  upon  the  human  being  upon  a 
vast  scale.  Moreover  that  examinatic^n  might  furnish  again  indirectly  evidence  concerning 
the  existence  or  not  of  immunity  after  an  attack  of  Asiatic  cholera.  By  reference  to  the  fol- 
lowing abstracts  of  official  and  other  reports  concerning  these  Ferran  inoculations,  it  would 
appear  that  there  is  prima  facie  evidence  sufficient  to  warrant  the  presumption,  first,  that  the 
comma  bacillus  of  Koch  is  the  cause  of  Asiatic  cholera  in  man;  second,  that  there  is  an  immu- 
nity following  an  attack  of  cholera;  third,  that  an  immunity  of  some  duration  may  be  estab- 
lished artificially  by  inoculations  of  pure  cultiires  of  the  comma  bacillus  of  Koch;  fourth,  that 
by  the  practice  of  these  inoculations  extensively  among  the  populations  suffering  greatly  from 
cholera,  an  epidemic  can  be  rapidly  extinguished.  The  evidence,  such  as  it  is,  seems  to  tend 
almost  universally  in  this  direction. 

It  is  true  that  the  first  two  official  reports  upon  the  Ferran  inoculations,  presented  respect- 
ively to  the  French  and  Belgian  Governments,  were  decidedly  adverse  to  the  claims  of  Ferran, 
but  it  is  to  be  noted  that  the  circumstances  surrounding  the  visit  of  these  commissions  to  Spain 
were  such  as  to  place  great  difficulties  in  the  way  of  their  obtaining  precise  and  unbiased 
knowledge  concerning  the  matters  which  they  were  commissioned  to  investigate.  Among  the 
chief  difficulties  may  be  mentioned  the  fact  that  at  the  time  of  their  visit  to  Spain  there  were 
but  few  if  any  official  statistics  concerning  the  resiilts  of  inoculations  in  existence  and  accessi- 
ble to  them.  Furthermore,  the  intense  partizan  sentiment  concerning  the  Ferriin  inoculations, 
on  the  one  hand,  and  the  establishment  of  rigorous  sanitary  cordons  on  the  other,  was  of  such  a 
character  that  at  that  time  it  was  scarcely  possible  to  obtain  fair  and  unbiased  information  from 
the  officials  by  whom  these  commissioners  were  surrounded  in  Spain.  On  the  other  hand,  the 
personal  disjiutes  which  at  the  very  beginning  arose  between  Dr.  Ferran  and  the  visiting  for- 
eign commissioners  made  it  difficult  for  them  to  form  other  than  highly  prejudiced  impres- 
sions concerning  Dr.  Ferran  himself.  The  accounts  given  of  these  visits  and  the  comments 
thereon  by  Dr.  Ferrd.n  himself,  are  abstracted  from  his  book  "La  Inoculacion  Preventiva 
Contra  el  Colera"  are  introduced  in  this  report. 

Notwithstanding  the  wide-spread  popular  and  professional  prejudice  which  existed  in 
America  and  all  over  Europe  against  Dr.  Ferran  on  account  of  the  unfavorable  reports  and  severe 
criticisms  made  against  his  character  and  scientific  qualifications  and  his  inoculation  work,  both  in 
the  laboratory  and  among  the  various  villages  in  Spain,  where  the  anti-choleraic  inoculations  had 
been  practiced,  presented  to  the  French  Minister  of  Commerce  by  M.  Brouardel  and  his  associates, 
as  well  as  those  presented  respectively  to  the  Belgian  and  French  Governments  by  Drs.  Van  Er- 
mengem  and  Gibier.  and  which  were  extensively  published  and  commented  upon  in  the  secular 
and  medical  press,  upon  visiting  Spain,  having  been  charged  by  the  President  with  the  duty  of  ex- 
amining every  question  relating  to  the  origin,  progress,  prevention,  and  cure  of  cholera,  I  felt  it 
my  duty  to  investigate  as  closely  and  impartially  as  possible  the  whole  Ferran  question.  Before 
my  arrival  in  Spain  all  the  other  foreign  commissioners  had  reached  that  country,  made  their 
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investigatioais,  returned  home,  and  pnlDlished  their  reports;  and  the  reports  of  the  numerous 
Spanish  commissions  representing  both  the  general  and  the  provincial  governments  of  Spain 
had  also  been  published.  Having  already  before  visiting  Spain  become  au  courant  with  the 
literature  of  the  subject,  I  had  nothing  to  do  with  respect  to  the  Ferran  question  while  in 
that  country  further  than  to  personally  seek  information  concerning  the  character  and  scientific 
attainments  of  Dr.  Ferran  and  obtain  possession  as  much  at  first  hand  as  possible  of  all  facts 
relating  to  the  human  inoculations  so  extensively  practiced  in  several  of  the  provinces  which 
were  then  obtainable. 

Not  only  had  imfavorable  impressions  of  Ferran  been  conceived  by  me  through  the  perusal 
of  what  had  been  published  adversely  concerning  him  and  his  anti-choleraic  inoculations  in 
Spain  by  the  medical  and  secular  press  throughout  the  world,  but  in  addition  to  this  I  had 
been  strongly  advised,  before  my  departure  from  America  and  after  my  arrival  in  London 
and  Berlin,  by  numerous  physicians  and  investigators  for  whose  opinions  I  entertained  the 
highest  respect,  that  a  personal  investigation  of  the  Ferran  question  was  now  beneath  the 
dignity  of  serious  scientific  consideration.  I  was  therefore,  upon  my  arrival  in  Spain,  but 
little  disposed,  except  by  a  sense  of  duty,  to  give  myself  any  trouble  to  inquire  into  the  character 
and  accomplishments  of  Ferran,  or  into  the  nature  and  value  of  the  so-called  anti-choleraic 
inoculations. 

But,  besides  the  impulse  of  duty  to  examine  all  questions  which  might  possibly  relate  to 
the  prevention  of  Asiatic  cholera,  a  circumstance  occurred  on  my  arrival  in  the  city  of  Valencia, 
the  main  theater  of  the  practical  operations  of  Ferran,  which  determined  me,  as  far  as  within 
my  power  lay,  to  make  a  close  inquiry  into  this  question.  The  morning  after  my  arrival  in 
that  city  I  was  honored  with  a  visit  from  an  English  physician  resident  there,  whose  carte  de 
visUe  was  inscribed  with  his  name  and  title,  and  gave  the  further  impressive  information  that 
he  had  formerly  acted  as  body  physician  to  ex-Queen  Isabella  and  to  various  other  princes, 
potentates,  and  high  dignitaries  of  Spain.  This  gentleman  was  a  certain  Dr.  Jelley,  a  man 
apparently  of  some  seventy  years  of  age,  who  appeared  to  be  strongly  convinced  of  his  own 
consequence.  He  stated,  as  the  object  of  his  visit,  his  desire  "to  set  me  right  on  the  Ferran 
question  before  I  had  wasted  any  time  in  personal  investigations  relating  thereto."  This 
gentleman  had  been  the  principal  correspondent  of  several  of  the  chief  British  medical 
journals  concerning  Ferran  and  his  operations  in  Spain.  All  of  these  communications  I  had 
previously  read  in  the  journals  to  which  they  were  addressed  and  been  impressed  by  them, 
and  I  was  glad  of  the  opportunity  of  forming  the  acquaintance  of  their  author,  and  of  judging 
for  myself  of  the  importance  and  reliability  which  should  be  attributed  to  them.  In  the 
course  of  this  interview  I  soon  became  convinced  by  the  manner  and  language  of  this  gentle- 
man, not  only  that  he  was  personally  incompetent  to  form  any  judicious  opinion  concerning 
questions  involving  an  intimate  knowledge  of  modern  ideas  relating  to  general  pathology  or 
to  microscopic  investigations,  especially  to  those  relating  to  bacteriology,  but  also  that  what- 
ever opinions  he  might  form  concerning  the  question  of  preventive  inoculation  against  cholera 
by  Ferran  and  his  assistants  were  very  likely  to  be  influenced  and  warj^ed  by  the  most  bitter 
partisan  prejudices.  His  jjarting  remark  at  the  end  of  the  visit  is  a  fair  sample  of  many 
expressions  to  which  he  gave  vent  in  the  course  of  our  somewhat  protracted  interview.  We 
had  been  discussing  a  certain  Dr.  Cameron,  a  member  of  the  British  Parliament,  who  had 
communicated  to  one  of  the  prominent  British  periodicals  an  article  in  which  he  had  set  forth 
some  statistics  relating  to  the  inoculations,  which  he  had  been  enabled  to  obtain  from  various 
sources,  and  he  concluded  his  article  with  a  strong  indorsement  of  Ferran  and  an  urgent 
recommendation  to  the  British  Government  that  it  undertake  serious  investigations  to  prove 
the  truth  or  fallacy  of  the  claims  of  Ferran  with  a  view  to  having  the  method  of  anti-choleraic 
vaccination  tested  in  India,  the  natural  home  of  cholera.  Dr.  Jelley  informed  me  that  as  soon 
as  he  had  read  this  article  of  Dr.  Cameron,  he  had  addressed  that  gentleman  a  letter  begging 
him  to  desist  from  further  publications  or  action  upon  the  subject  until  he  (Dr.  Jelley)  could 
have  an  opportunity  to  lay  the  truth  of  the  whole  matter  before  him  ;  and,  a  propos  of  this 
subject.  Dr.  Jelley  made  the  parting  remark,  ' '  If  Dr.  Cameron  had  persisted  in  his  course,  it 
was  my  (Dr.  Jelley's)  intention  to  go  to  England  and  hound  him  doivn!" 
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This  interview  with  the  author  of  many  communications  concerning  the  preventive  inoc- 
ulations in  Spain,  which  had  contributed  largely  to  my  preconceived  adverse  prejudices  con- 
cerning the  matter,  at  once  convinced  me  that,  while  I  had  the  opportunity,  I  should  person- 
ally go  to  the  bottom  of  the  whole  Ferran  question,  if  possible. 

From  the  city  of  Valencia,  which  had  been  the  center  of  the  scene  of  his  oj)erations,  I 
made  a  short  visit  to  Dr.  Jaime  Ferran  at  his  home  in  Tortosa,  a  small  town  in  the  province 
of  Tarragona.  I  was  courteously  received  by  Dr.  Ferran.  both  as  a  scientific  rej^resentative  of 
a  country  for  which  he  expressed  great  admiration  and  as  a  private  individual  desirous 
of  learning  the  truth  about  the  matter  which  had  been  the  subject  of  so  much  dispute.  I 
found  the  home  of  Dr.  Ferran  to  be  of  very  modest  pretensions,  seeing  no  external  evidence 
whatever  of  the  possession  of  the  wealth  which,  among  other  things,  he  has  been  charged  by 
his  adversaries  with  having  unjustifiably  obtained  by  the  exaction  of  enormous  fees  for  the 
performance  of  his  inoculations.  His  laboratory,  of  which  so  much  has  been  said,  was  certainly 
very  unpretentious.  It  consisted  of  a  small  room  without  windows  or  door  other  than  that 
through  which  it  communicated  with  an  adjoining  room  which  served  the  purpose  of  a  private 
consulting  cabinet.  Both  these  rooms  were  on  the  groiind  floor,  the  latter  overlooking  the 
river  Ebro,  directly  upon  the  left  bank  of  which  the  house  was  located.  The  floor  was  covered 
by  a  wooden  grating.  The  room  was  supplied  entirely  by  artificial  light,  and  by  means  of  this 
light  it  could  be  seen  that  the  numerous  shelves  against  the  walls  of  the  room  were  somewhat 
dusty,  as  well  as  the  various  forms  of  apparatus  which  rested  upon  them,  such  as  instruments, 
glass  flasks,  test  tubes,  etc. ;  and  between  the  wooden  grating  covering  the  floor  dust  and  dirt 
were  quite  visible.  There  was  no  water-closet  in  this  room  that  I  could  see  at  the  time  of  my 
visit.  At  that  time  the  room  contained  two  microscopes — an  old  one  of  the  ordinary  old-style 
Nachet  pattern,  furnished  with  a  corresi^onding  system  of  lenses,  and  a  newer  one  consisting 
of  a  very  good  and  conveniently  modeled  Hartuack  stand,  furnished  with  special  substage 
illuminating  apparatus,  being  a  modification  of  that  of  Abbe,  with  several  oculars  and  two 
or  three  objectives,  among  which  was  an  excellent  Hartnack  high-angle  water-emersion 
No.  12.  With  this  modern  microscope  it  will  be  readily  understood  that  Dr.  Ferran  at  that 
time  was  furnished  with  the  necessary  means  of  making  careful  and  exact  observations,  so  far 
as  the  microscojje  is  concerned,  of  the  morphological  characteristics  of  the  comma  bacillus  of 
Koch  as  well  as  those  of  other  bacteria.  Indeed,  Dr.  Ferran  demonstrated  for  me  very  fairly 
a  number  of  bacterial  preparations,  including  the  comma  bacillus  of  Finkler  and  of  Koch, 
even  with  his  old  Nachet  instrument  and  Nachet  objectives,  which  latter  were  by  the  way 
superior  lenses  of  that  class. 

Notwithstanding  the  absence  of  the  scrupiilous  cleanliness  which  is  so  desirable  in  the  sur- 
roundings of  a  bacteriological  laboratory,  I  found  among  the  numerous  preparations  arranged 
upon  the  shelves  of  this  laboratory  cultures  of  the  comma  bacillus  of  Koch,  and  of  the  curved 
bacillus  of  Finkler  and  Prior  as  pure  and  perfect  in  their  various  characteristics  as  I  have 
seen  such  cultures  anywhere  else  in  the  Avorld,  not  even  excepting  the  laboratories  of  Berlin 
or  Paris.  During  my  stay  in  Tortosa  Dr.  Ferran  very  kindly  and  ajoparently  with  entire 
willingness  showed  me  everything  that  I  desired  to  inquire  into.  He  made  cultures  before 
my  eyes  of  the  comma  bacillus,  and  I  afterwards  saw  them  growing,  revealing  their  customary 
characteristics.  He  made  numerous  cover-glass  preparations  for  microscopic  examination, 
also  under  my  personal  observation,  from  the  various  cultures  which  he  had  undertaken  to 
make  at  my  suggestion.  I  saw  him  perform  every  step  in  the  operation,  from  the  abstraction 
of  the  small  fraction  of  a  drop  of  the  culture  from  the  gelatine  tubes  by  means  of  a  sterilized 
glass  rod  drawn  out  to  a  capillary  extremity  to  the  mounting  in  balsam  for  the  permanent 
preservation  of  the  stained  film  upon  the  cover-glass. 

After  having  read  so  much,  in  the  current  literature  of  the  day,  about  the  ignorance  of  Dr. 
Ferran  of  the  modern  methods  of  research  among  bacteria,  and  of  his  inability  to  make 
decent  microscopic  preparations,  and  of  his  absolute  ignorance  of  the  method  of  staining,  I 
confess  that  it  was  with  some  surprise  that  I  witnessed  the  facility  with  which  he  performed  all 
these  operations — a  facility  which  indicated  the  habitual  practice  of  no  mean  skill  in  the  per- 
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formance  of  these  somewhat  delicate  operations;  and  my  astonishment  was  great  when  for  the 
first  time  1  examined  with  his  Hartnack  microscope  one  of  the  cover-glass  preparations  which 
I  had  seen  him  make.  Honesty  and  regard  for  fair  dealing  require  me  to  say  that  if  there  are 
more  beautifully  stained  microscopic  preparations  of  bacteria,  especially  of  the  comma  bacil- 
lus of  Koch,  and  of  the  Finkler  and  Prior  bacillus,  anywhere  in  Europe,  I  have  never  seen  them. 

What  I  have  to  say  with  regard  to  the  personal  bearing,  mental  capacity,  intelligence 
and  demeanor  of  Dr.  Ferran  is  also  very  different  from  much  of  what  I  had  already  read  con- 
cerning this  gentleman.  Prepared  to  find  the  characteristics  of  a  charlatan,  I  met  with 
nothing  in  the  several  interviews  which  I  held  with  Dr.  Ferran  which  suggested  anything 
of  the  kind.  I  foimd  him  to  be  a  quiet,  reserved,  courteous,  intelligent,  and  generally  well 
informed  physician.  The  impressions  which  I  formed  of  his  theoretical  knowledge  of  bac- 
teria and  of  the  modern  methods  of  research  in  the  field  of  natural  history,  have  compared 
very  favorably  with  those  of  most  of  the  leading  bacteriologists  with  whom  I  have  come  in 
contact.  I  therefore  left  Tortosa  with  a  very  different  opinion  concerning  the  character  and 
accomplishments  of  Dr.  Ferran  than  I  had  entertained  before  making  my  visit  to  that  city. 

THE  HUMAN  ANTI-CHOLERAIC  INOCULATIONS  IN  SPAIN. 

And  now  with  respect  to  the  human  inoculations:  The  most  of  these  inoculations  were 
performed  in  villages  in  the  province  of  Valencia.  The  number  of  persons  inoculated  con- 
siderably exceeds  30,000.  Much  has  been  both  said  and  written  in  Spain,  France,  and  Eng- 
land concerning  the  results  of  these  inoculations.  The  results  which  have  been  published 
have  appeared  to  very  strongly  back  up  the  claim  of  Dr.  Ferran  that  choleraic  inoculation 
has  the  power  of  protecting  the  individual  against  an  attack  of  cholera,  and  that  the  exten- 
sive practice  of  this  inoculation  among  villages  already  invaded  by  the-  epidemic  is  a  powerful 
and  at  the  same  time  harmless  means  of  bringing  the  epidemic  to  an  end.  This  being  the 
case,  for  those  who  were  unwilling  to  accept  the  deductions  to  be  made  from  the  published 
statistics,  the  only  way  of  escaping  their  force  seemed  by  an  attack  upon  their  validity. 

The  statistics  of  the  anti-choleraic  inoculations  have  been  widely  attacked.  The  first  public 
onslaught  upon  these  statistics  of  which  the  world,  outside  of  Spain,  l^ad  much  knowledge,  was 
made  in  the  report  of  the  French  Commission,  with  Dr.  Brouardel  at  its  head,  which  was  pre- 
sented to  the  Minister  of  Commerce  after  the  return  of  that  Commission  from  Spain  in  the 
summer  of  1885.  It  is  charged  in  that  report  that  the  results  of  the  statistics  therein  repro- 
duced are  assailable  on  account  of  having  been  collected  by  physicians  who  were  partisan 
supporters  of  Dr.  Ferran,  and  that  they  neither  possessed  any  adequate  official  character,  nor 
did  they  possess  sufficient  details.  As  far  as  I  can  learn,  the  general  impression  entertained 
throughout  the  world  of  the  value  of  the  inoculation  statistics  is  based,  in  the  main,  upon 
this  report  of  the  French  Commission. 

The  statement  of  that  Commission  that  the  statistics  which  they  had  been  able  to  obtain 
of  the  preventive  inoculations  of  Ferran  were  to  a  considerable  degree  void  of  any  official  char- 
acter may  be  true,  and  perhaps  it  is  also  true  that  they  emanated  from  the  partisan  friends  of 
Ferran  ;  but  it  must  be  distinctly  remembered  that  at  that  day  there  were  practically  no  official 
statistics  of  this  kind  in  the  hands  of  any  one.  The  official  statistics  collected  under  the  orders 
of  the  Spanish  Government  were  gotten  together  at  a  far  later  date. 

Upon  the  appointment  by  the  Government  at  Madrid  of  the  second  official  Spanish  Com- 
mission to  investigate  the  Ferran  question  in  the  provinces  where  the  inoculations  were  being 
practiced,  it  was  ordered  that  official  statistics  of  the  inoculations  should  be  collected  in  the 
usual  manner;  that  is  to  say,  by  the  customary  statistical  officers  of  the  Government.  This 
second  medical  Commission  was  also  accompanied  by  an  independent  statistical  commission 
who  were  charged  with  the  duty  of  forming  statistics  of  those  inoculations  which  were  expected 
to  be  witnessed  by  the  Medical  Commission  in  their  tour  of  investigation,  and  the  report  to 
the  Spanish  Government  of  this  statistical  commission  is  based  exclusively  upon  the  official 
statistics  which  they  themselves  collected. 

In  estimating  the  value  of  the  official  character  and  the  authority  of  the  official  statistics, 
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which  have  since  the  visit  of  the  French  Com  mission  to  Spain  been  collected  and  published, 
the  following  circumstances  should  be  taken  into  account:  The  provincial  governments  of 
Spain  are  somewhat  peculiar,  in  that  the  civil  governors  change  with  the  change's  which  take 
place  in  the  Government  at  Madrid,  so  that  the  political  constitution  of  the  provincial  gov- 
ernments is  always  a  reflex  of  that  of  the  central  Government  at  Madrid.  Moreover,  the  polit- 
ical sentiment  of  the  provincial  government  is  also  more  or  less  perfectly  reflected  by  the  local 
governments  of  the  towns  of  the  province. 

The  hostility  of  the  Minister  of  the  Interior  at  Madrid  to  Dr.  Ferran  and  his  attempts  at 
the  prevention  of  cholera  by  inocidation,  is  a  well-known  fact  now  generally  admitted;  and  the 
hostility  which  Dr.  Ferran  met  Avith  from  the  civil  governor  of  the  province  of  Valencia  was 
even  greater  than  that  manifested  by  the  Minister  of  the  Interior  himself. 

The  official  statistics  of  the  Ferran  inoculations  are  in  the  first  place  signed  by  the  physi- 
cians of  the  locality;  in  the  next  place  by  the  judge  of  the  municixial  court,  and  sometimes 
also  by  the  president  judge  of  the  judicial  district,  by  the  joarochial  priest,  and  by  the  mayor 
of  the  municipality,  whose  signatures  and  seals  are  attested  by  an  authorized  notary  public. 

It  must,  therefore,  be  obvious  that  the  charge  made  by  the  French  Commission,  which  has 
been  so  constantly  reiterated  everywhere,  that  the  public  statistics  of  the  anti-cholex-aic  inocula- 
tions are  void  of  official  character  and  are  to  be  regarded  as  ex  parte  testimony  of  the  parti- 
sans of  Ferran,  can  not  apply  to  official  statistics  which  were  collected  under  the  supervision 
of  the  municipal  authorities  of  the  villages  wherein  the  inoculations  were  performed  and 
attested  not  only  by  the  local  judicial  officers  and  the  parochial  priests,  but  also  by  the  political 
officers — that  is  to  say,  the  secretaries  and  the  mayors  of  the  municipalities  ;  for  it  must  be 
admitted  that  neither  the  political  officers  of  the  municipalities  nor  of  the  provincial  govern- 
ments, any  more  than  the  parochial  priests,  can  reasonably  be  charged  with  being  the  jjar- 
tisans  or  friends  of  Ferran — the  Minister  of  the  Interior  continuing  during  the  time  of  collection 
of  these  official  statistics  to  be  hostile  to  the  claims  of  Ferran.  It  therefore  follows  that  the 
attack  upon  the  statistics  of  the  inoculations  made  by  the  French  Commission,  and  so  Avidely 
accepted  by  the  medical  Avorld  as  conclusiA^e,  does  not  applj^  to  the  official  statistics  of  Avhich 
we  are  speaking.  And,  in  vieAv  of  this  fact,  the  evidence  as  to  the  efficiency  and  harmlessness 
of  the  anti-choleraic  inoculations  should  be  re-examined.  As  I  have  already  said,  the  results 
of  the  preA^entive  inoculations  of  Ferran,  as  set  forth  in  the  official  statistics,  appear  to  very 
strongly  support  his  claim  of  the  protective  value  of  the  inoculations.  In  view  of  the  great 
importance' of  this  whole  subject  I  have  determined  to  place  these  statistics  in  this  report  for 
the  benefit  of  the  readers  of  the  English  language,  in  order  that  they  may  judge  for  themselves 
of  the  facts  as  the  appear  to  be  recorded. 

From  the  Government  statistics  of  cholera  throughout  the  pi'ovince  of  Valencia,  it  api^ears 
that  among  the  villages  invaded  there  Avere  62  attacks  per  thousand  of  the  population, 
and  31  deaths  per  thousand,  Avhich  gives  a  mortality  of  50  per  cent,  of  those  attacked.  It 
appears  from  analysis  of  the  ^Dublished  official  statistics  of  cholera  in  23  towns  where  iuocula- 
tion  was  performed  the  inhabitants  Avere  divided  as  follows:  104,561  not  inoculated;  30,491 
inoculated.  Of  the  latter  there  Avere  387  attacks  of  cholera  or  12  per  thousand,  and  104  deaths, 
or  3  per  thousand;  the  mortality  of  those  attacked  being  25  per  cent.  Of  the  former  there 
were  8,406  attacks,  or  77  per  thousand,  and  3,512  deaths,  or  33  j)er  thousand; being  a  mortality 
of  those  attacked  of  43  per  cent.  It  appears,  therefore,  that  among  the  population  of  villages 
wherein  anti-choleraic  inoculations  had  been  more  or  less  extensively  j^erformed  the  liability 
of  the  inoculated  to  attacks  of  cholera  was  6.06  times  less  than  that  of  the  non-inoculated: 
whilst  the  liability  of  the  inoculated  to  death  by  cholera  was  9.87  times  less  than  that  of  the 
non-inoculated.  These  figures  are  based  exclusively  upon  the  data  furnished  by  inoculations, 
the  re-inoculations  being  left  out  of  consideration,  because  they  are  much  less  numerous,  al- 
though from  the  records  of  the  inoculations  it  Avould  seem  that  the  liability  of  attack,  and 
especially  of  death  by  cholera,  is  many  times  less  among  them  than  among  those  inoculated  a 
single  time. 

The  charge  has  also  been  made  with  respect  to  the  published  records  of  the  inoculations 
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that  the  hygienic  and  physical  condition  of  the  subjects  of  inocuhition  have  not  been  suffi- 
ciently indicated  in  the  records,  and  that  the  vast  majoi'ity  of  those  profiting  by  the  oppor- 
tunity to  receive  the  anti-choleraic  inoculations  were  of  the  middle  and  upper  classes,  and 
therefore  not  of  that  class  of  the  inhabitants  who  are  notoriously  most  liable  to  attack  and 
death  from  cholera.  This  criticism  may  have  some  justness  as  respects  some,  perhaps  many, 
of  the  villages  where  inoculations  were  performed,  but  there  are  certainly  many  of  the  vil- 
lages wherein  the  results,  of  the  inoculation  seemed  to  be  most  positively  in  favor  of  the  claim 
of  Ferran  where  this  criticism  can  not  hold.  I  refer  to  villages  wherein  three-fourths  or  four- 
fifths  of  the  inhabitants  were  inoculated,  leaving  only  the  fraction  of  the  populatiAi  non- 
inoculated.  Even  in  the  absence  of  any  special  notes  indicating  the  social  conditions  and 
hygienic  surroundings  of  the  inoculated  in  these  villages,  it  is  ridiculous  to  assume  that  the 
vast  majority  of  these  were  people  of  the  middle  and  upper  classes,  and  were  therefore  but 
little  liable  to  attack  and  death  by  cholera.  Any  one  acquainted  with  the  character  of  the 
Spanish  population  as  it  exists  in  the  rural  villages,  will  admit  at  once  that  the  vast  majority 
of  this  population  consists  of  the  wretched  and  the  poor  who  live  under  the  most  unhygienic 
and  unsalubrious  conditions,  and  therefore  are  of  that  class  most  liable  to  suffer  from  cholera. 

There  is  still  another  result  of  the  preventive  inoculations  of  Ferran  apparently  shown  by 
these  statistics.  I  refer  to  the  apparent  marked  shortening  of  the  course  of  the  epidemic  after 
a  large  percentage  of  the  inhabitants  have  become  inoculated.  It  would  seem,  therefore,  from 
analysis  of  the  ofiicial  statistics  that  the  practice  of  the  anti-choleraic  inoculation  after  the 
method  of  Ferran,  besides  giving  the  subject  inoculated  a  considerable  immunity  from  attack 
and  death  by  cholera,  furnishes  a  means  of  bringing  an  epidemic  rapidly  to  an  end. 

In  view  of  the  great  extent  of  the  anti-Ferran  literature,  I  deem  it  just  to  introduce  in 
this  report  also  some  of  the  literature  in  defense  of  Ferran,  so  that  the  people  of  this  coimtry 
may  know  both  phases  of  the  question  in  order  to  rationally  judge  between  them.  At  the 
same  time  I  deem  it  advisable  also  to  incorporate  the  reports  of  some  investigations  which 
appear  to  throw  a  strong  light  upon  the  general  question  of  immunity. 


FERRAN'S  method  of  performing  (ANTI-CHOLERAIC)  INOCULATIONS* 

The  majority  of  the  precautions  which  should  be  taken  in  vaccinating  a  greater  or  lesser 
number  of  individuals  is  condensed  in  the  following  instructions  addressed  to  the  physicians 
who  had  to  perform  the  inoculation,  and  which  in  a  separate  sheet  were  handed  last  spring  to 
our  colleagues.  We  insert  them  here  in  full  for  the  purpose  of  showing  the  care  which  we  took 
in  all  of  the  details  relating  to  the  operation  : 

"INSTKUCTIONS  FOR  THE    PRACTICE    OF    THE    PREVENTIVE    INOCULATION    AGAINST  ASIATIC 
CHOLERA  ACCORDING  TO  THE  METHOD  OF  FERRAN. 

"  (1)  The  cholera  vaccine  is  nothing  more  than  a  pure  culture,  in  bouillon,  of  the  comma 
bacillus.  Its  easy  and  long  preservation  (four  to  five  days)  allows  of  its  transportability  to 
great  distances,  taking  care  always  to  keep  the  fl.ask  which  contains  the  material  upright. 

"  (2)  Heat  and  cold  do  not  interfere  with  its  preservation  if  the  vaccine  is  to  be  used  in  a 
short  time.    It  should  not,  however,  be  kept  out  of  doors  during  the  warm  season. 

"  (3)  The  vaccine  should  be  kept  in  flasks  of  the  model  of  Ferran,  with  a  flat  bottom  and 
a  short  neck.  The  stopper,  which  is  of  rubber,  fits  perfectly,  and  is  penetrated  by  two  glass 
tubes,  one  straight  and  short,  which  does  not  extend  below  the  inferior  surface  of  the  stopper, 
and  which  does  not  project  above  more  than  some  two  centimeters,  is  plugged  with  a  small 
quantity  of  sterilized  cotton  and  a  superficial  covering  of  wax.  The  other  glass  tube  is  longer, 
and  extends  on  the  lower  side  as  far  as  the  bottom  of  the  flask,  while  its  superior  end  is  curved, 
curved,  and  terminates  in  a  capillary  extremity,  the  tip  of  which  is  closed  with  wax. 

"  (4)  When  the  vaccine  is  to  be  used  it  is  necessary  to  make  tAvo  principal  preparations  for 
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the  operation.  A  small  syringe  for  the  hypodermic  injection  and  a  small  vessel  into  which  it 
is  necessary  to  empty  the  fluid  from  the  flask  are  required.  The  syringe  should  have  metallic 
pistons  and  mountings  without  mastic  of  any  kind  and  without  rubber.  Its  capacity  should 
be  one  cubic  centimeter,  its  needle  thicker  and  shorter  than  that  of  ordinary  use.  Before 
beginning  the  vaccination  the  syringe  must  be  filled  two  or  three  times  with  boiling  Avater, 
which  is  aspirated  and  expelled  through  the  needle.  This  is  called  sterilizing  the  instru- 
ment, and  by  this  means  the  extraneous  germs  are  destroyed  which  might  be  contained  in  it, 
in  order  to  avoid  theC  production  of  plegmons  and  abscesses.  The  trouble  in  taking  this  pre- 
caution will  be  little.  Acting  thus,  one  may  perform  thousands  of  injections  without  fear  of 
any  accident.  It  is  suggested  that  it  is  a  bad  custom  to  pass  the  needle  through  a  flame  in  order 
to  sterilize  it,  because  this  mode  of  procedure  draws  the  temper.  Another  precaution  that  must 
be  taken  relates  to  the  examination  of  the  syringe  before  using  it  in  order  to  be  well  assured 
that  the  piston  acts  perfectly  and  that  not  a  single  drop  of  the  liquid  escapes  by  a  leak  in  the 
caniila.  This  latter  defect  is  sufficient  to  reject  the  instrument.  If  the  syringe  aspires  air  be- 
cause of  the  leather  washer  which  is  placed  at  the  end  of  the  glass  tube  in  order  to  facilitate 
its  adaptation  is  dry,  or  the  piston  is  in  the  same  condition,  it  is  necessary  to  delay  a  little 
while  in  order  to  take  the  syringe  apart  and  soak  it  in  warm  water.  It  is  convenient  to  keep 
several  syringes  for  use,  with  a  suflficient  number  of  needles,  when  many  inoculations  are  to  be 
performed. 

"  (5)  The  small  receptacle  into  which  the  vaccine  is  poured  in  order  that  the  syringe  may  be 
filled  readily  is  a  capsule,  a  cup,  or  some  similar  vessel.  Before  use,  it  should  be  washed  and 
dried  with  extreme  care,  and  immediately  before  iTsing,  passed  through  an  alcohol  or  Bunsen 
flame,  in  order  to  sterilize  it. 

"(6)  All  these  preparations  having  been  made,  the  drop  of  wax  which  closes  the  capillary 
extremitj;"  of  the  long  tube  of  the  flask  is  removed,  and  at  the  same  time  also  the  wax  covering 
of  the  cotton  stopper  of  the  short  tube,  but  by  no  means  must  this  cotton  stopper  be  removed; 
a  rubber  tube  or  the  extremity  of  a  small  Richardson  spray  apparatus  is  adjusted  to  the  short 
tube.  The  capillary  extremity  of  the  long  tube  is  now  slightly  warmed  in  order  to  soften 
somewhat  the  wax  which  may  have  been  drawn  into  its  lumen  by  capilarity,  and  air  is  forced 
into  the  flask,  either  by  blowing  into  the  rubber  tube  or  by  working  the  Richardson  atomizer; 
the  air  injected  by  pressure  upon  the  vaccine  fluid  forces  the  latter  out  through  the  long  tube 
with  the  capillary  extremity,  and  it  is  collected  in  the  cup  or  small  sterilized  vessel.  This 
latter  is  then  covered  with  white  paper,  which  has  been  scorched  in  the  flame,  or  with  a  sterilized 
glass  plate;  as  often  as  the  syringe  is  filled,  this  cover  will  be  removed  and  again  immediately 
afterwards  replaced. 

"(7)  Never  should  the  rubber  stopper  which  closes  the  flask  or  the  cotton  which  plugs 
the  short  straight  tube  be  removed,  because  otherwise  the  germs  of  the  external  air  might 
enter  and  contaminate  the  culture,  and  in  this  way  give  place  to  local  and  general  accidents 
among  the  inoculated.  Whenever,  through  the  movements  of  transportation,  the  cotton  plug 
in  the  short  glass  tube  has  become  so  wet  as  to  impede  the  passage  of  the  air  which  is  to  be 
forced  into  the  flask  in  the  act  of  expelling  the  vaccine  from  it,  it  may  be  removed  with  the 
point  of  a  needle  and  rapidly  substituted  by  another  plug  of  surgical  cotton  which  has  been 
carbonized  or  salicylized.  If  this  proceeds  with  cleanness  and  promptness,  there  is  no  danger 
in  doing  it.  When  the  cotton,  although  wet,  does  not  impede  the  injection  of  the  air,  it  is 
better  not  to  change  it. 

"(8)  After  terminating  the  vaccination,  again  the  capillary  extremity  of  the  curved  tube 
is  passed  through  the  flame  until  the  small  quantity  of  liquid  remaining  in  it  is  evaporated;  it 
is  then  stopped  a  second  time  with  a  small  drop  of  wax;  and  from  the  other  glass  tube  the 
rubber  tube  which  has  been  employed  for  forcing  in  the  air  is  removed  and  another  thin 
layer  of  wax  is  j)laced  over  the  cotton  plug. 

"(9)  If  in  the  smaller  vessel  or  cup  any  of  the  vaccine  fluid  remains  after  the  vaccination  of 
all  persons  present,  it  is  boiled,  and  in  this  manner  the  culture  is  killed,  for  it  should  not  be  used 
in  another  operation,  because  atmospheric  germs  might  become  mixed  with  it. 
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"(10)  The  technique  for  the  practice  of  the  inoculation  is  the  same  as  for  all  hypodermic 
injections.    The  most  convenient  region  is  that  of  the  brachial  triceps. 

"(11)  The  dose  is  one  cubic  centimeter — or  the  contents  of  a  syringe — into  each  arm,  for 
individuals  of  all  ages  and  conditions. 

"(12)  Five  days  having  elapsed,  revaccination  may  be  performed  by  following  the  same 
instructions." 


THE  OPINION  OF  M.  CHAUVEAV  CONCERNING  CHOLERAIC  INOCULATIONS* 

At  the  meeting  of  Grenoble,  1884,  of  the  Association  for  the  Advancement  of  Science,  M. 
Chauveau  presented  a  communication  upon  choleraic  vaccination  the  spirit  of  which  is  indicated 
by  the  conclusions  which  we  publish  below.  By  them  it  is  seen  that  the  notion  of  M.  Chauveau 
concerning  choleraic  inoculation  is  very  close  to  our  own  as  respects  its  efficacy  and  its  harm- 
lessness,  although  we  are  not  entirely  in  accord  as  to  the  manner  of  valuing  the  details  of  the 
method. 

We  pardon  the  illustrious  director  of  the  Veterinary  School  of  Lyons  the  personal  reflections 
which  he  makes  concerning  the  scientific  foundation  of  our  labors;  in  spite  of  his  immense 
superiority  over  M.  Brouardel,  M.  Chauveau  could  not  entirely  resist  the  influence  of  the  report 
of  the  French  Commission  sent  to  Spain  for  the  purpose  of  studying  the  vaccination  against 
cholera: 

CONCLUSIONS  OF  THE  INVESTIGATION  BY  M.  CHAUVEAU  OF  ANTI-CHOLERAIC  VACCINATION. 

"(1)  The  subcutaneous  connective  tissue  constitutes  for  the  cholera  virus  a  medium  but 
little  favorable  for  the  proliferation  of  the  pathogenic  agent  and  for  the  development  of  a 
malignant  affection;  this  tissue  is  consequently  very  fit  to  serve  as  a  door  of  entrance  for  the 
virus  in  order  to  produce  an  attenuated  infection,  capable  of  playing  the  role  of  a  preventive. 

"(2)  The  small  similarity  which  exists  between  the  characters  of  this  rudimentary 
infection  and  those  of  genuine  cholera  can  not  be  invoked  to  deny  a  jyriori  the  choleraic  nature  * 
of  the  slight  symptoms  jDroduced  by  the  inoculation  or  to  reject  them  as  a  basis  for  the  preten- 
sion of  their  conferring  immunity  against  the  natural  disease. 

The  efficacy  of  the  preventive  inoculation  is  made  probable  by  the  example  of  analogous 
facts,  as  numerous  as  they  are  well  established,  which  are  well  recognized  in  veterinary  medicine. 

"(3)  In  the  well-known  cases  to  which  allusion  has  just  been  made,  especially  in  peripneu- 
monia and  emphysematous  carbuncle,  the  virulent  infection  by  the  pathogenic  agents,  properly 
so  called,  is  undeniable  and  it  is  that  only  which  acts  in  the  production  of  the  immunity.  The 
soluble  substances  contained  in  the  minimum  quantity  of  the  liquid  inoculated  have  no  direct 
influence  upon  the  resiilts  of  the  inoculation.  There  is  no  reason  to  suppose  that  the  ptomaines 
of  the  bouillon  cholera  cultures  play  a  more  active  role,  notwithstanding  the  relatively  large 
quantity  of  the  bouillon  injected  in  the  inoculations  of  Dr.  Ferran. 

"(4)  The  greater  immunity  which,  according  to  the  statistics  of  M.  Ferran,  a  second  and 
especially  a  third  large  inoculation  confers,  proves  nothing  in  favor  of  this  agency  of  a  soluble 
poison.  It  is  established  in  science  that  the  same  attenuated  culture  inoculated  repeatedly  in 
very  minute  quantities  augments  each  time  the  immunity  against  the  strong  virus,  thanks  to 
the  multiple  action  of  the  slight  infection  resulting  from  the  inoculation. 

"(5)  The  tolerance  of  the  human  organism  for  large  quantities  of  the  infectious  bouillon 
should  probably  be  explained  not  only  by  the  unfavorable  conditions  of  the  surroimdings  of 
the  bouillon  at  the  locality  of  the  puncture,  hxit  also  by  its  weak  virulent  activity.  In  effect  it 
is  possible  that  the  cultures  of  the  comma  bacilli  in  sterilized  bouillon  made  under  the  ordinary 
conditions  are  naturally  attenuated.  Nothing  would  be  more  easy,  if  it  were  necessary,  than 
to  attenuate  them  further  by  heat.  The  comma  bacillus  belongs  to  the  class  of  pathogenic 
microbes  whose  activity  is  very  easily  modified  by  heat. 


*Loc.  cit. 


CHOLERA  IN  EUROPE  AND  INDIA. 


719 


"(6)  The  quantity  of  the  virulent  material  which  miist  be  inoculated  ought  to  be  regulated 
according  to  the  activity  of  said  material.  It  is,  then,  possible  that  the  liquid  of  M.  Ferran 
may  be  so  little  active  that  it  may  be  necessary  to  inject  it  in  the  dose  of  a  cubic  centi- 
meter. But  everything  prompts  the  belief  that  the  inoculation  would  have  the  same  efficacy 
if  they  were  practiced  with  two  or  three  drops  of  the  liquid  well  prepared. 

''(7)  There  is  little  probability  of  creating  foci  of  infection  by  the  practice  of  the  anti- 
choleraic  inoculations,  because  the  subjects  inoculated  are  not  under  conditions  favoralde 
for  the  production  and  dissemination  of  the  malignant  germs. 

"(8)  The  demonstrated  facts  authorize,  therefore,  in  principle,  the  attempts  at  preventive 
inoculation  of  cholera  by  the  injection  of  fluid  cultures  of  the  comma  bacillus  into  the  sub- 
cutaneous tissue.  These  facts  explain  the  harmlessness  of  these  inoculations,  but  a  priori  do 
not  warrant  the  affirmation  of  their  efficacy;  the  proof  of  the  latter  is  a  matter  of  experimen- 
tation concerning  which  only  comparative  and  rigorous  statistics  will  furnish  conclusive 
evidence. 

"(9)  From  this  research  it  results  that  there  is  reason  to  follow  with  interest  the  inocula- 
tions of  M.  Ferran,  notwithstanding  the  slight  scientific  character  of  his  prior  investigations 
and  of  his  active  practice,  as  there  is  also  for  testing  the  results  which  he  has  published.  I  am 
ready  to  lend  my  aid  to  those  who  may  desire  to  devote  themselves  to  such  a  test." 


FERRAN' S  COMMENTS  ON  CHAUVEAU* 

We  are  entirely  in  accord  with  some  of  the  propositions  formulated  by  M.  Chauveau.  On 
the  other  hand,  we  hold  a  contrary  oijinion  against  the  third  and  fourth,  founded  as  it  is  upon 
the  results  of  ou^r  experiments  related  in  the  notes  directed  to  tlie  Academy  of  Sciences  of 
Paris,  and  repeated  in  this  book.*  A  small  quantity  of  the  culture  of  the  comma  bacillus, 
however  rich  it  may  be  in  germs,  does  not  confer,  as  M.  Chauveau  thinks,  the  same  degree  of 
immunity  as  the  injection  of  a  greater  dose  (see  Laws  of  Habit  in  the  same  woi'k).  The  same 
peculiarity  is  observed  with  respect  to  other  virus.  Assuredly  by  often  repeating  injections  of 
small  doses  a  sufficient  immunity  would  be  obtained ;  but  in  an  epidemic  of  cholera  it  is 
important  to  gain  time  and  obtain  tlie  greatest  degree  of  immunity  possible  with  one,  two, 
or  three  vaccinations. 

With  respect  to  the  sixth  conclusion  we  must  affirm  tliat  our  cultures  are  very  rich  in 
comma  bacilli  and  possessed  of  the  activity  which  this  micro-organism  commonly  enjoj's. 
Their  attenuated  effects  are  due  to  the  little  receptivity  at  the  site  of  inoculation,  to  the  greater 
or  lesser  richess  of  the  culture  in  the  commas,  and  to  the  quality  of  the  latter.  The  site  of 
puncture  and  the  abundance  of  commas  course,  we  can  vary  at  will;  with  respect  to  the  last 
we  know  nothing,  but  it  is  indubitable  that  there  are  cultures  more  virulent  than  otliers, 
although  having,  apparently,  the  same  quantity  of  germs.  These  differences  in  the  virulence 
can  be  avoided  in  practice  by  giving  the  virus  the  greatest  uniformity  possible  :  besides, 
they  do  not  constitute  the  least  difficulty  for  the  practice  of  inoculation.  Respecting  the 
affirmation  in  conclusion  9,  we  have  only  to  regret  that  M.  Chauveau  should  have  passed  judg- 
ment upon  our  investigations  without  being  acquainted  with  them,  except  through  the  un- 
biased relations  of  his  compatriots.  We  are  sure,  from  the  admitted  severity  and  uprightness 
of  the  chief  of  the  School  of  Lyons,  that  he  will  be  somewhat  more  just  in  his  later  Avritings, 
rectifying  all  that  may  appear  to  him  injurious  to  us. 

We  feel  confident  that  the  opinions  of  M.  Chauveau  Avill  be  accepted  by  some,  and  that 
the  preventive  inociilation  against  cholera,  such  as  we  i^ractice  it,  and  witliout  fundamental 
modification,  will  be  vindicated  before  the  gross  attacks  with  which  some  have  sought  in  vain 
to  annihilate  it. 


Loc.  cit. 
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THE  3I0DE  OF  INTRODUCTION  OF  THE  VIRUS  IS  CAPABLE  OF  EXERCISING  A  CONSIDERABLE 

INFLUENCE  UPON  ITS  EFFECTS* 

Let  US  elaborate  this  proposition: 

Such  a  virus  as  that  of  glanders,  anthrax,  etc. ,  manifests  its  effects  upon  animals  enjoying 
the  greatest  susceptibility  always  with  the  same  activity,  whatever  the  mode  of  entrance  into 
the  animal  economy. 

Whether  it  is  introduced  into  the  digestive  tract,  the  blood  stream,  the  deep  layers  of  the 
epidermis,  or  the  subcutaneous  connective  tissue,  it  always  produces  glanders  or  malignant 
anthrax,  usually  of  a  fatal  type. 

But  this  indifference  of  the  virus,  as  respects  its  mode  of  entrance  into  the  animal  economy, 
is  not  a  general  law.  With  the  vaccine  virus,  for  example,  the  studies  of  Chauveau  have 
proven  that  the  state  of  affairs  is  quite  otherwise. 

Upon  bovine  animals  the  superficial  cutaneous  inoculation  occasions  characteristic  pust- 
ules. Subcutaneous  injection  never  produces  them,  but  developes  only  a  more  or  less  volu- 
minous swelling  of  the  connective  tissue.  In  both  cases  the  animals  are  beaiitifully  and  well 
vaccinated,  for  subsequent  cutaneous  inoculations  entirely  abort.  Finally,  if  you  inject  the 
virus  into  the  blood  stream,  you  will  produce  no  effect;  its  action  on  the  animal  will  be  m7 — so 
completely  nil  that  if  you  re-inoculate  by  superficial  punctures  of  the  skin  the  latter  will 
become  the  seat  of  magnificent  vaccine  pustules. 

In  equine  animals  the  vaccine  virus  comports  itself  in  the  same  manner,  but  with  a  varia- 
tion, the  existence  of  which  has  proved  of  great  value  for  theories  concerning  immunity. 
Intravascular  injections  of  the  vaccine  are  no  longer  inactive  in  this  species,  as  in  cattle.  In 
very  rare  cases  the  activity  of  the  virus  betrays  itself  by  the  development  of  a  vaccinal  exan- 
thema more  or  less  like  that  of  the  natural  disease.  Most  frequently  however,  no  local  or  gen- 
eral sign  of  the  disease  is  manifested,  save  a  very  slight  and  passing  elevation  of  temperature; 
but  the  injection  creates  in  every  case,  without  exception,  immunity  to  the  vaccinal  disease  to 
such  a  degree  that  it  is  no  longer  possible  to  produce  the  vaccine  vesicle  by  subepidermic 
punctures. 

Chauveau  calls  especial  attention  to  this  last  point.  When  it  is  desired  to  create  an  arti- 
ficial immunity  against  a  disease,  it  is  not  necessary  to  X)roduce  the  disease  or  a  groux)  of  syvqj- 
toms  more  or  less  faintly  resembling  it. 

The  attenuation  of  the  effects  may  be  carried  to  the  point  of  rendering  the  disease  abso- 
lutely unrecognizable,  to  the  point  where  it  might  be  said  even  that  there  is  no  disease  at  all, 
and  yet  the  immunity  produced  by  this  semblance  of  artificial  disease  will  not  be  less  sure,  f 


REPORT  ON  THE  STUDY  OF  CERTAIN  OF  THE  CONDITIONS  OF  INFECTION. 

By  W.  Watson  Cheyne,  of  London.X 

Mr.  Cheyne,  after  a  careful  series  of  exhaustive  experiments,  arrives  at  the  following 
conclusions : 

Conclusions. — I  do  not  propose  in  this  preliminary  report  to  enter  at  length  into  all  the 
conclusions  which  might  be  drawn  from  these  experiments,  because  the  research  is  not  yet 
concluded;  but  I  may  refer  to  one  or  two  of  the  results  from  the  exj)eriments  on  guinea-pigs 
with  the  bacillus  anthracis,  on  mice  with  the  bacillus  of  mouse  septicaemia,  and  on  rabbits 
with  the  bacilli  of  chicken  cholera  and  rabbit  septicaemia.  We  see  that  in  the  case  of  animals 
highly  susceptible  to  a  disease  the  minutest  possible  dose  of  the  virus  (one  bacillus)  is  capa- 
ble of  producing  it.  On  the  other  hand,  from  the  experiments  on  rabbits  with  proteus 
vulgaris,  with  staphylococcus  pyogenes  aureus  and  albus,  and  with  the  tetanus  bacillus,  on 

*L'immunite  par  les  leucomaines,  par  E.  G.  B.,  1886. 
f  Congres  de  Grenoble,  Le  Temps,  16  aout  1885. 
i  Brit.  Med.  Jour.,  1887. 
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cattle  with  charboii  syniptomatique,  and  on  dogs  with  rabies,  Ave  see  that  when  the  animals 
are  not  so  susceptible  to  the  disease  in  question  a  certain,  and  often  a  considerable,  dose  of 
the  virus  is  necessary  to  produce  a  fatal  result.  And,  further,  we  see  from  the  experiments 
on  Algerian  sheep  Avitli  anthrax,  and  on  guinea-pigs  with  raljbit  septicaemia  and  chicken 
cholera,  that  even  with  these  highly  pathogenic  organisms  a  certain  dose  is  necessary  in  the 
case" of  animals  less  susceptible  to  the  disease;  and  in  the  case  of  mouse  septicaemia  on  rab- 
bits a  very  large  dose  failed  to  cause  a  fatal  result.  In  these  cases  it  seems  that  the  resisting 
power  of  an  animal  to  a  disease  may  often  be  overcome  by  the  introduction  of  a  large  dose  of 
the  virus.    I  think  we  may  venture  to  express  the  facts  in  the  form  of  a  law  as  follows: 

The  jjatliogenic  dose  of  a  virus  varies  inversely  tvith  the  jjre disposition  of  the  animal  to 
the  disease  in  question;  the  greater  the  predisxjosition  to  the  disease,  the  less  is  the  quantity 
required,  and  conversely,  the  less  the  predisx)osition,  the  larger  is  the  dose  required,  until  ulti- 
mately the  x)oint  is  reached  ivhen  no  amount  of  virus  ivill  produce  an  effect. 

Another  point  which  will  be  observed,  and  which  is  noticeable  especially  in  the  case  of 
proteus  vulgaris,  is  that  the  severity  of  the  local  affection  often  stands  in  direct  relation  to 
the  amount  of  virus  introduced;  and  we  may,  I  think,  safely  accept  it  as  a  second  law  regu- 
lating infection. 

In  animals  not  very  susceptible  to  a  disease  the  severity  of  the  disease  varies  directly 
within  certain  limits  with  the  amount  of  the  virus  introduced.  This  follows  from  the  results 
of  the  experiments  with  proteus  on  rabbits,  with  chicken  cholera  and  rabbit  septicaemia  on 
guinea-pigs,  with  anthrax  on  Algerian  sheep,  with  charbon  syniptomatique  on  rabbits.  In 
all  those  which  I  have  investigated  I  found  three  stages,  according  to  the  dose  injected:  A 
stage  where  with  a  small  dose  no  apparent  effect  was  produced;  an  intermediate  stage  where 
a  local  affection  resulted,  the  extent  of  the  local  affection  depending  much  on  the  dose  of  the 
virus;  and  a  stage  where  with  a  large  dose  death  followed.  Of  course  this  law  does  not  apply 
to  cases  where  the  animals  are  very  susceptible  to  a  disease,  as,  for  example,  to  those 
instances  where  one  bacillus  can  produce  a  fatal  result.  It  is  only  where  a  certain  number  is 
required  to  produce  any  effect  that  the  severity  of  the  disease  may  depend  on  the  quantity 
introduced.  Nor  does  it  necessarily  follow  that  the  same  dose  will  prodirce  the  same  effect  in 
all  individuals  of  the  same  species.  Hence  the  question  of  predisposition,  and  accordingly 
the  first  law  comes  into  play — with  like  predisposition,  and  the  other  conditions  equal,  the 
same  effect  would  be  produced  by  the  same  doses.  But  where  the  predisposition  and  other 
conditions  vary,  the  effects  of  the  same  dose  will  also  vary.  In  the  same  individual,  how- 
ever, the  severity  of  the  affection  will  within  certain  limits  vary  directly  with  the  initial  dose. 

Again,  from  a  study  of  the  length  of  time  before  symptoms  or  fatal  results  folloAved  the 
injection,  we  may  formulate  a  third  law,  namely,  that  up  to  a  certain  p}oint  the  length  of  the 
incubation  p)eriod  varies  inversely  with  the  amount  of  virus  introduced.  The  limit  of  invari- 
ability in  the  length  of  the  incubation  period  is,  however,  not  very  great.  It  is  only  when 
very  small  doses  are  employed  that  any  relation  to  the  dose  can  be  observed. 

Then,  again,  we  find  that  in  several  instances  a  small  dose  protects  the  animal  from  the 
fatal  effect  of  a  larger  dose;  bat  this  is  evidently  not  a  universal  law. 

A  fifth  point  of  importance  which  these  investigations  have  brought  prominently  into 
notice  is  the  site  of  infection,  the  effect  of  the  virus  depending  in  some  cases  on  the  point 
where  it  enters  the  body. 

The  bearing  of  these  facts  on  the  spread  of  epidemic  diseases  and  on  the  course  and  the 
severity  of  infection  in  man  will  be  evident  to  all;  but  the  precise  state  of  matters  in  regard 
to  man  can  only  be  ascertained  after  further  investigation  based  on  the  facts  made  out  with 
regard  to  the  lower  animals. 

I  may  refer  to  one  or  two  instances  on  which  the  foregoing  facts  may  throw  light.  As  I 
said  at  the  commencement  of  this  paper,  Ogston  some  time  ago  asserted  that  the  difference  be- 
tween simple  acute  inflammation  and  pyaemia  and  septicaemia  was  in  the  main  a  question  of 
dose,  a  supposition  which  at  the  time  I  was  not  at  all  inclined  to  accept;  for,  in  the  first  place, 
Ogston's  researches  by  no  means  proved  that  it  was  the  same  organisms  which  were  present  in 
S.  Mis.  92  46 
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simple  atscess  as  in  pyaemia;  and,  in  the  second  place,  I  knew  no  facts  to  favor  tlie  idea  that, 
different  effects  followed  different  doses  of  a  virus. 

Rosenbach's  researches,  however,  have  shown  that  the  organisms  found  in  pyaemia  are 
the  same  as  those  often  present  in  acute  sui^puration,  and  the  results  of  this  research,  estab- 
lishing a  difference  in  the  effect  according  to  the  dose  of  the  virus,  strengthens  Ogston's  views 
very  much. 

Take  again  the  example  of  anthrax  in  man.  In  some  cases  it  is  a  purely  local  affection, 
and  the  patient  recovers;  in  others  it  is  a  fatal  blood  disease,  as  in  many  cases  of  wool  sorters' 
disease.  These  different  effects  may  depend  on  differences  in  virulence  of  the  bacilli;  but. 
they  may  also  depend  on  the  dose  introduced  and  the  predisposition  of  the  patient  to  the  dis- 
ease. We  do  not  know  the  average  susceptibility  of  man  to  the  bacillus  anthracis.  It  may  be 
that  in  all  cases  a  certain  dose  is  required  to  produce  the  disease.  If  that  is  the  case,  then  the 
law  comes  into  play  that  the  severity  of  the  affection  varies  directly  with  the  amount  of  the 
virus  introduced,  and  the  question  whether  a  general  or  a  local  effect  would  follow  the  intro- 
duction of  the  anthrax  poison  would  depend  on  the  amount  of  the  virus  introduced.  On  the 
other  hand,  it  may  be  that  human  beings  vary  immensely  in  their  susceptibility  to  this  disease, 
when  of  course  the  dose  might  be  the  same  in  the  two  instances  and  the  effect  depend  on  the 
predisposition  of  the  patient  to  the  disease,  in  accordance  with  the  first  law. 

In  the  same  way  in  epidemics  the  occurrence  of  severe  cases  among  mild  ones  may  depend 
on  differences  in  predisposition  to  the  disease,  but  may  also  with  a  similar  predisposition 
depend  on  differences  in  dose.  Nor  must  we  forget  the  possible  effect  of  a  small  dose  in  lessen- 
ing the  predisposition  of  a  patient  to  the  disease,  or,  indeed,  in  abolishing  the  predisposition 
altogether. 

The  action  of  these  laws  in  the  spread  and  virulence  of  epidemics  will  also  be  evident.  I 
may  illustrate  their  action  in  the  case  of  cholera,  although  I  have  not  investigated  the  cholera 
bacillus  from  this  point  of  view,  and  therefore  these  speculations  may  be  erroneous.  Never- 
theless they  will  serve  to  illustrate  the  point.  I  will  start  by  assuming  that  in  the  case  of 
cholera  a  certain  dose  is  necessary  to  produce  the  typical  disease;  that  one  cholera  bacillus, 
even  if  it  gained  entrance  to  the  intestine,  would  be  insufficient.  Nor  is  this  assumption  at  all 
improbable  when  one  takes  into  consideration  the  mode  of  outbreak  and  spread  of  this  disease. 
Now,  let  us  suppose  a  quantity  of  cholera  virus  to  be  introduced  into  a  particular  locality. 
What  happens?  It  is  deposited  on  the  soil,  in  the  water,  etc.,  and,  according  to  the  conditions  . 
in  which  the  bacillus  finds  itself,  it  grows  or  it  does  not  grow.  If  it  is  deposited  in  a  place 
where  the  sanitary  conditions  are  good  (in  other  words,  where  the  conditions  are  adverse  to 
its  growth),  it  either  dies  out  or  it  grows  slowly,  with  difficulty.  If  it  grows  at  all  it  may  be 
that  small  numbers  or  small  doses  find  their  way  into  the  intestines  of  some  of  the  inhabitants  ■ 
through  the  food,  drink,  etc.  But  these  quantities  being  small  would  be  insufficient  to  cause 
the  virulent  disease  and  would  either  produce  no  effect  at  all  or  only  a  mild  diarrhoea.  Hence 
we  find  that  in  places  where  the  sanitary  conditions  are  good,  cholera  does  not  spread  at  all; 
or,  on  the  other  hand,  along  with  attacks  of  virulent  cholera  in  the  neighborhood  there  may 
be  in  these  places  only  an  extra  number  of  cases  of  mild  diarrhoea,  and  for  aught  we  know  this 
mild  attack  may  be  sufficient  to  protect  the  patient,  for  a  time,  at  least,  against  a  stronger  dose. 
On  the  other  hand,  take  the  case  where  cholera  is  introduced  into  a  locality  where  the  condi- 
tions are  favorable  to  the  growth  of  the  bacillus  outside  of  the  body.  The  bacilli  increase 
rapidly  under  the  favorable  conditions,  and  hence  large  doses  may  be  taken  in,  and  very  soon 
an  outbreak  of  the  virulent  disease  results.  Again  it  is  often  observed  that  after  the  introduc- 
tion of  cholera  into  a  certain  locality  an  interval  elapses  before  the  general  outbreak  of  the  - 
disease  in  which,  besides  isolated  cases  of  the  virulent  affection,  there  are  a  number  of  cases 
of  mild  or  severe  diarrhoea.  May  not  this  in  some  instances  depend  on  the  comparatively  slow 
growth  and  diffusion  of  the  bacilli,  so  that,  in  the  beginning  of  the  epidemic,  only  small  doses 
are  as  a  rule  taken,  these  doses  being  insufficient  to  cause  a  virulent  affection,  but  sufficient  to 
cause  a  slight  illness,  which  may  protect  the  individual,  at  least  temporarily,  from  the  fatal 
effects  of  large  doses.    After  a  time  the  bacilli  will  have  spread  to  such  an  extent  that  large . 
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numbers  are  swallowed  and  produce  the  typical  affection  in  predisposed  individuals.  May  not 
sucli  a  view  help  to  reconcile  the  observations  on  the  relation  of  cholera  to  particular  soils  and 
regions  with  the  fact  that  the  virus  must  be  introduced  from  Avithout,  and  what  can  hardly 
now  be  regarded  as  other  than  the  fact  that  there  is  a  causal  relation  between  Koch's  cliolera 
bacillus  and  Asiatic  cholera? 

There  is  one  other  point  to  which  I  may  refer,  namely,  to  protective  inoculation,  more  es- 
pecially with  reference  to  Pasteur's  inoculation  of  animals  for  anthrax.  Whatever  be  the 
explanation  of  the  mode  of  action  of  protective  inoculation,  the  fact  may  be  expressed  by 
saying  that  it  lessens  or  abolishes  the  yjredisposition  of  the  animal  to  the  disease  in  question. 
There  can  be  no  doubt  from  the  experimental  work  which  has  been  done  on  this  subject  that 
according  to  the  strength  of  the  vaccinating  material  and  the  mode  of  vaccination  there 
are  all  degrees  between  complete  protection  and  no  protection  at  all.  And,  as  we  have  seen^ 
when  the  predisposition  of  the  animals  is  lessened  the  pathogenic  dose  may  be  increased.  Now, 
an  important  question,  and  one  which  has  been  much  debated,  is  this  :  Are  Pasteur's  inocula- 
tions of  sheep  for  anthrax  of  any  practical  value  ?  This  is  a  question  which  has  been  answered 
in  the  negative  by  several  eminent  observers,  and  yet  the  statistics  of  Pasteur's  inoculations 
are  so  striking  that  I  think  one  must  admit  that  they  do  good.  There  can  be  no  doubt  from 
Koch's  researches  that  in  the  process  of  protecting  sheep  absolutely  from  anthrax  a  large  num- 
ber must  die  ;  and  as  after  Pasteur's  method  very  few  die,  the  protection  of  his  animals  can  not 
be  absolute.  Pasteur,  admitting  that,  asserted  that  the  natural  process  of  infection  was  not  so 
virulent  as  the  artificial  inoculation.  Koch  showed,  however,  that  Avhile  animals  protected  by 
Pasteur's  method  did  not  succumb  after  artificial  inoculation,  a  certain  proportion  of  them 
died,  if  fed  with  anthrax  spores.  And  yet,  in  anthracic  districts,  of  the  flocks  inoculated  by 
Pasteur's  method  fewer  individuals  died  of  anthrax  than  before  protection.  Now,  is  there  no 
way  out  of  this  dilemma  ?  I  think  the  preceding  experiments  show  us  a  way.  There  can  be  no 
doubt  that  Pasteur's  inoculations,  while  not  protecting  the  animals  absolutely,  greatly  lessen 
the  predisposition  of  the  animals  to  the  disease ;  and  hence,  according  to  our  first  law,  a  very 
much  larger  dose  is  necessary  to  kill  than  before.  The  whole  question  is,  then,  whether  they 
get  this  large  dose  while  feeding  on  infected  pasture.  I  believe  that  the  explanation  of  the 
facts  is  that  they  do  not  usually  do  so ;  that  they  are  sufficiently  protected  to  resist  the  small 
dose  which,  without  this  protection,  would  prove  fatal.  Hence  the  inoculations  are  really  of 
value.  Koch's  experiments,  from  which  he  concluded  that  the  natural  way  of  infection  was; 
more  virulent  than  the  artificial,  do  not  now  seem  to  me  to  bear  that  interpretation.  He  ex- 
perimented on  sheep  already  partially  protected,  and  administered  enormous  numbers  of  spores 
by  the  mouth  ;  and  there  seems  little  doubt  that  a  much  larger  dose  was  given  by  the  mouth 
than  subcutaneously.  I  would,  therefore,  suggest  that  the  intestinal  dose  was  sufficient  to 
overcome  the  resisting  power  of  the  animal,  while  the  other  was  not.  This  is  a  point  which 
could  be  easily  determined  experimentally  by  any  ono  who  has  had  the  opportunity  of  doing 
so.  I  have  taken  this  instance  as  illustrating  the  light  thrown  by  the  foregoing  experiments 
on  the  subject  of  protective  inoculation,  and  I  must  leave  the  reader  to  apply  them  to  protec- 
tion in  the  case  of  man. 


THE  LAWS  OF  INFECTION* 

Among  the  more  positive  results  relating  to  the  study  of  pathogenic  micro-organisms 
achieved  during  the  past  few  years  have  been  those  of  Watson  Cheyue  and  of  Wyssokowitsch. 
They  bear  upon  the  laws  regulating  infection,  and  demonstrate  almost  absolutely  the  fact 
that  there  is  really  in  some  diseases  a  battle  between  the  tissue  cells  and  the  bacteria.  Mr. 
Cheyne,  in  a  research  intended  to  discover  the  dosage  and  virulence  of  infective  germs, 
found  that  the  initial  dose  of  virus  was  of  great  importance,  and  in  several  instances  exer- 
cised a  marked  infiuence  on  the  course  and  virulence  of  the  disease.    In  a  summary  in  the 
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British  Medical  Journal,  it  is  stated  that  various  laws  are  made  out;  for  example,  the 
pathogenic  dose  of  a  virus  varies  inversely  with  the  predisposition  of  the  animal  to  the  dis- 
ease in  question;  in  animals  not  very  susceptible  to  a  disease,  the  severity  of  the  affection 
varies  directly  within  certain  limits  with  the  amou.nt  of  the  virus  introduced,  etc.  It  was 
found  that  in  some  casos  a  small  dose  of  a  virus  produced  only  a  local  effect,  while  a  larger 
■dose  killed  the  animal,  and  the  small  dose  might  protect  the  animal  from  the  fatal  effect  of  a 
.subsequent  large  dose.  Although  it  is  as  yet  imi30ssible  to  measure  predisposition,  and  thus  to 
decide  the  dose  for  any  individual,  nevertheless  the  knowledge  of  the  relation  between  these 
two  factors  is  of  the  utmost  importance  as  throwing  light  on  the  mode  of  spread  of  epidemics; 
while  the  fact  that  a  considerable  quantity  of  the  virus  is  in  many  cases  necessary  for  the 
production  of  a  disease  exj)lains  many  anomalies,  and  affords  indications  for  preventive 
measures. 

The  results  of  the  more  recent  work  in  injecting  micro-organisms  into  the  blood  are  given 
in  the  British  MedicalJournal.  In  1874,  Traube  and  Gescheidlen  found  that,  if  a  quantity  of 
putrid  fluid  were  injected  into  the  blood  of  rabbits  and  dogs,  and  the  blood  taken  twenty-four 
hours  later,  with  aseptic  precautions,  no  organisms  developed  in  it,  showing  that  the  bacteria 
introduced  had  disappeared  from  the  blood  or  had  been  destroyed  in  it  in  that  short  time. 
Some  years  later  Watson  Cheyne  found  also  that  sappropliitic  bacteria,  when  injected  into  the 
blood-stream  of  rabbits,  disappeared  from  the  blood  in  twenty -four  or  forty-eight  hours,  and 
he  concluded  that  they  had  been  destroyed  in  it.  Pursuing  the  subject  further,  he  found 
that  if  larger  quantities  were  introduced  along  with  the  fluid  in  which  they  grew,  they  were 
able  to  survive  for  a  longer  time,  and  that  the  same  was  the  case  with  smaller  quantities,  if 
the  animals  experimented  on  had  been  previo^^sly  weakened  in  health  by  the  administration 
of  repeated  doses  of  phosphorus  or  other  poisons.  He  explained  this  fact  on  the  supposition 
that  the  products  introduced  with  the  larger  quantities  of  putrefying  fluid,  or  the  poisons  pre- 
viously administered,  had  so  weakened  the  vitality  of  the  blood  and  tissues  that  they  were  no 
longer  able  to  destroy  the  bacteria.  Wyssokowitsch  has  repeated  the  exj)eriments  and  has 
•come  in  the  main  to  the  same  conclusions  as  Watson  Cheyne,  but  he  has  added  several  inter- 
■esting  observations.  In  the  previous  researches,  mixtures  of  bacteria,  probably  not  contain- 
ing spores,  were  employed;  but  Wyssokowitsch  used  pure  cultivations  of  known  organisms 
.and  found  that,  while  sporeless  bacteria  were  rapidly  destroyed,  the  spores  could  retain  their 
vitality  in  the  body  for  a  long  time^  and  remain  in  the  tissues  in  a  dormant  state.  (See 
Keport  of  Wyssokowitsch's  experiments  in  the  British  Medical  Journal.) 


IMMUNITY  FROM  ANTHRAX  BY  INJECTION  OF  CHEMICAL  BODIES. 

By  Dr.  L.  C.  Woodbridge.* 

T)r.  L.  C.  Woodbridge  recently  communicated  to  the  Royal  Society  a  method  by  which  he 
liad  been  able  to  protect  rabbits  from  anthrax,  which  is  of  considerable  interest  in  connection 
with  the  general  question  of  the  nature  of  protection  in  this  and  other  diseases  depending  on 
micro-organisms.  The  method  consists  in  cultivating  the  anthrax  bacillus  in  an  alkaline  solu- 
tion of  a  peculiar  proteid  body  which  can  be  obtained  from  the  testis  and  thymus  gland.  The 
growth  of  the  microbes  is  not  abundant,  and  after  two  days  at  37°  C.  thej^  are  removed  from  the 
culture  fluid  by  filtration.  A  small  quantity  of  filtered  liquid  is  injected  into  the  circulation  of 
a  rabbit  and  the  animal  can  then  withstand  the  inoculation  of  extremely  virulent  anthrax  blood. 
The  bacillus,  itself,  grown  in  this  culture  fluid,  has  no  protective  influence.  It  either  kills  or  it 
has  no  effect.  The  result  is  extremely  curious,  for  hitherto  protection  against  zymotic  diseases 
has  been  effected  by  the  communication  to  the  animal  of  a  modified  form  of  the  disease  against 
which  protection  is  sought.  In  Dr.  Woodbridge's  experiments  the  protection  must  be  produced 
by  some  chemical  body — the  product  of  the  activity  of  the  bacillus..  This  observation  belongs 
to  the  new  order  of  facts  and  appears  to  fall  in  with  Pasteur's  theory  as  to  the  method  in  which 
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immunity  to  hydrophobia  is  produced  by  inoculation  of  the  spinal  cord  of  rabbits.  Both  find 
some  support  in  Professor  Cash's  experiments  with  perchloride  of  mercury,  in  which  it  was 
shown  that  after  animals  had  taken  a  sufficient  quantity  direct,  they  were  no  longer  liable  to 
anthrax. 


IMMUNITY  PRODUCED  BY  AN  ALBUMOSE  ISOLATED  FROM  ANTHRAX  CULTURES. 

By  E.  H.  Hankin,  of  Cambridge.* 

The  following  is  a  brief  preliminary  account  of  an  investigation  which  I  have  recently 
been  engaged  upon  under  the  guidance  of  Professor  Koch,  at  the  Hygienic  Institute  of  Berlin. 
The  results  appear  to  have  an  important  bearing  on  the  theory  and  practice  of  i^reventive' 
inoculation. 

It  is  now  generally  admitted  that  acquired  immunity  against  a  disease  is  in  reality  an 
acquired  immunity  against  a  ]Doison.  The  phenomena  of  acquired  tolerance  of  the  effects  of 
ordinary  albumoses,  and  of  snake  poison  which  contains  a  jjoisonous  albumose,  show  a  closer 
resemblance  to  acquired  iiumunity  against  a  disease  than  is  the  case  with  any  other  poison. 
These  and  other  facts  led  me  to  expect  that  if  it  were  possible  to  isolate  an  albumose  fromi 
anthrax  cultures  such  anthrax  albumose  would  probably  be  capable  of  conferring  immunity 
against  the  disease.  Such  an  albumose  I  have  now  isolated  from  my  culture  fluids  by  ordi- 
nary chemical  methods,  and  find  that  it  gives  the  ordinary  reactions  for  albumoses,  and  that 
it  is  capable  of  conferring  immunity. 

In  the  course  of  my  process  of  preparation  it  is  precipitated  from  its  solution  by  addition 
of  a  large  bulk  of  absolute  alcohol,  and  well  washed  in  this  liquid  to  free  it  from  ptomaines, 
since  it  is  known  that  all  such  substances  are  soluble  in  alcohol.  After  the  addition  of  alcohol 
it  is  filtered  ofi^  and  dried,  then  it  is  redissolved  and  filtered  through  a  Chamberland's  filter. 
A  rough  estimate  of  the  percentage  of  albumose  present  in  the  clear  solution  thus  obtained  is 
made  colorimetrically,  by  means  of  the  biuret  reaction  and  a  peptone  solution  of  known 
strength. 

In  one  exp>eriment  four  rabbits  (Nos.  23  and  36)  were  inoculated  subcutaneously  with  viru- 
lent anthrax  spores.  No.  26  served  as  "control,"  and  died  in  about  40  hours.  The  other  three 
rabbits  had  the  albumose  solution  injected  into  the  ear  vein  at  the  same  time.  Nos.  24  and  26 
each  had  about  the  five-millionth  of  their  body  weight,  while  No.  23  had  only  the  ten- 
millionth  of  its  body  weight  of  albumose.  No.  25  died  in  less  than  48  hours,  but  Nos.  23  and 
24  survived.  Ten  days  later  Professor  Koch  kindly  re-inoculated  these  two  rabbits  for  me 
with  very  virulent  anthrax  from  an  agar-agar  culture.  Their  temperature  has  remained  nor- 
mal since  then,  and  they  are  now  alive  and  well  a  fortnight  after  this  operation. 

I  have  also  succeeded  in  producing  immunity  in  mice  against  attenuated  anthrax.  Dr.. 
Fraenkel  kindly  gave  me  an  agar-agar  culture  of  the  second  vaccine.  From  this  I  made  bouillon 
cultures,  and  whenever  I  inoculated  a  rabbit  from  these  it  always  died,  unless  it  had  at  the- 
same  time  been  protected  by  a  dose  of  the  anthrax  albumose.  Unfortunately,  when  a  few 
days  later  I  was  inoculating  mice  with  these  cultures,  after  a  dose  of  anthrax  albumose,  I 
omitted  to  inoculate  a  control  rabbit,  so  that  although  the  culture  showed  itself  virulent 
fox  my  control  mice,  I  have  no  certainty  that  it  was  still  virulent  for  rabbits.  The  following 
experiment  shows  its  effect  on  mice  after  treatment  with  anthrax  albumose: 

Seven  mice  had  each  the  millionth  part  of  its  body  weight  of  anthrax  albumose  injected 
hypodermically.  Two  others  had  each  the  five  hundred  thousandth  of  its  body  weight.  A 
week  later  they  were  all  inoculated  with  the  second  vaccine.  Two  control  mice  were  also- 
inoculated,  and  of  these  one  died  in  about  36  hours;  the  other  was  exceptional,  inasmuch  as  it 
died  only  after  108  hours.  Only  one  of  the  three  mice  which  had  the  five  hundred  thousandth 
of  its  body  weight  of  albumoses  survived.  Of  the  7  mice  which  had  been  protected  by  the- 
millionth  of  their  body  weight  of  albumose  4  died.  So  that  in  this  experiment,  out  of  10' 
mice  inoculated,  only  4  showed  immunity  against  anthrax. 
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In  another  experiment  10  mice  were  each,  inoculated  with  the  millionth  part  of  their  body 
weight  of  anthrax  albnmose  and  with  the  second  vaccine  at  the  same  time.  Of  these,  3  died 
after  108  to  116  hours;  the  others  survived.  Three  others  had  only  the  two  millionth  of  their 
body  weight  of  anthrax  albumose  and  second  virus.  Two  of  them  are  now  living.  Four  con- 
trol mice  were  inoculated,  and  all  died. 

In  my  earlier  experiments  I  gave  larger  doses  of  anthrax  albumose,  and  on  inoculation 
with  anthrax  the  animals  died,  often  before  the  control  animals.  For  instance,  I  have  had 
several  cases  of  mice  dying  12  to  16  hours  after  the  inoculation  with  virulent  anthrax.  In  the 
spleen  pulp  of  rabbits  and  guinea-pigs,  however,  I  almost  always  found,  under  these  conditions, 
numerous  phagocytes.  In  these  the  bacilli  showed  sometimes  signs  of  degeneration,  but  more 
often  appeared  to  be  alive  and  growing.  Sometimes  the  long  chains  of  bacilli,  so  characteristic 
of  the  growth  of  attenuated  anthrax,  appeared  to  be  growing  out  the  cells.  In  one  case  (a 
rabbit  which  died  only  150  hours  after  inoculation)  the  only  bacilli  that  I  could  find  in  the 
spleen  were  contained  in  phagocytes.  I  have  found  these  phagocytes  in  rabbits  not  only  after 
inoculation  with  the  second  vaccine,  but  also  after  virulent  anthrax.  In  mice  I  have  never 
found  phagocytes,  but  often  after  a  large  dose  of  albumose  and  attenuated  antlarax  the  bacilli 
in  the  spleen  appeared  to  be  in  longer  chains  than  in  the  control  mouse.  The  appearance  of 
these  phagocytes  and  chains  of  bacilli  led  me  to  try  the  effect  of  very  minute  doses  of  anthrax 
albumose  with  the  favorable  results  described  above,  for  the  possibility  suggested  itself  that 
these  phenomena  were  indications  of  a  pommencing  immunity.  In  several  experiments  the 
animals  received  the  anthrax  only  after  several  days  of  a  large  dose  of  albumose ;  but  in 
those  cases  also  death  ensued  in  a  longer  or  shorter  time  than  usual,  according  to  the  quantity 
of  anthrax  albumose  injected,  while  numbers  of  phagocytes  were  usually  to  be  seen.  Appar- 
ently the  albumose  had  remained  in  the  system,  or  at  any  rate  only  a  small  part  of  it  had  been 
excreted.  Beyond  this  power  of  conferring  immunity  with  a  small  dose  or  of  hastening  the 
course  of  the  disease  with  a  slightly  larger  dose,  this  albumose  does  not  show  clearly  any 
physiological  action  in  the  quantities  employed.  I  often  noticed,  however,  that  for  a  couple  of 
days  after  larger  doses  the  mice  appeared  to  be  sleepier  than  the  controlled  mouse  living  in 
the  same  cage. 

Although  the  following  inferences  seem  capable  of  explaining  the  above  results  more 
simply  than  any  other  theory,  I  do  not  pretend  that  they  are  as  yet  satisfactorily  proved.  I 
only  wish  to  assert  that  my  results  make  it  probable  that — 

First,  the  anthrax  bacillus  owes  its  power  of  living  in  the  animal  body  to  its  power  of 
producing  a  poisonous  albumose. 

Second,  that  this  poisonous  albumose  is  capable  of  suijpressing  the  "  germicidal  power  " 
of  the  living  animal. 

Third,  that  this  albumose  seems  to  be  very  slowly  excreted. 

Fourth,  that  if  a  large  dose  of  this  albumose  is  injected  into  an  animal  the  entry  of 
anthrax  bacilli  into  the  system  is  aided. 

Fifth,  that  if  a  very  small  dose  of  this  substance  is  administered  tolerance  is  acquired 
against  its  poisonous  properties.  Consequently,  when  after  a  few  hours  or  days  the  anthrax 
virus  attempts  to  suppress  the  germicidal  power  of  the  animal  by  means  of  its  albumose  it  is 
unable  to  do  so,  because  the  animal  has  already  acquired  tolerance  of  its  poisonous  quality. 

Sixth,  with  a  dose  of  anthrax  albumose  intermediate  between  that  employed  in  the  above 
two  cases  death  ensues  in  the  usual  time  or  (in  other  cases)  life  is  generally  prolonged. 
Apparently  in  this  case  complete  tolerance  of  this  comparatively  large  dose  of  albumose  is 
unattained.  Consequently  the  anthrax  bacilli  are  able  to  live  and  produce  more  of  their 
albumose  and  at  length  by  this  means  overcome  the  resisting  power  of  the  animal. 

My  observations  have  been  made  on  over  a  hundred  mice  and  about  fifty  rabbits.  My 
best  thanks  are  due  to  Professor  Koch  and  Drs.  Fraenkel  and  Weyl  for  their  very  kind  advice 
and  assistance. 
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INVESTIGATIONS  CONCERNING  POISONOUS  SUBSTANCES  PRODUCED  BY  BACTERIA. 

By  L.  Briegei'  and  Carl  Fi'senkel,  of  Berlin.  * 

These  authors  relate  the  details  of  a  very  thoroiigh  research  upon  the  chemical  products 
to  be  found  in  cultures  of  the  Loeffler  bacillus  of  diphtlieria,  of  the  typhoid  bacillus,  of  the 
anthrax  bacillus,  of  the  tetanus  bacillus,  of  the  cholera  bacillus,  and  of  the  staphylococcus 
aureus.    For  a  full  account  of  these  researches  the  reader  must  consult  the  original  paper. 

In  bouillon  cultures  of  the  Loeffler  bacillus  of  diphtheria  they  have  found  a  substance 
which,  by  its  chemical  constitution  and  behavior,  should  be  classed  with  the  albuminoids,  and 
which  possesses  marked  poisonous  properties.  According  to  the  results  which  they  have 
obtained,  they  think  that  they  are  not  unwarranted  in  expressing  the  opinion  that  this  olhii- 
minous  substance  plays  a  very  important  role  through  the  characteristic  action  upon  the  organ- 
ism of  the  bacillus  diphtheritical  of  Loeffler.  They  hold  also  that  they  have  found  otlier  bac- 
.terial  products,  of  a  similar  constitution  and  behavior,  to  which  they- — in  contradistinction  to 
toxin — give  the  name  of  toxalbumin,  are  elaborated,  and  that  these  latter  substances  apiiear  to 
be  even  more  important  than  the  former. 

Within  the  living  body  this  toxalbum  in  is  doubtless  built  up  out  of  the  albumen  of  the 
tissues  and  decomposed  again,  by  which  the  latter,  through  a  transposition  and  alteration  of 
its  atomic  groups,  acquires  poisonous  properties.  For  the  demonstration  of  this,  however, 
further  experiments  must  be  undertaken. 

In  their  artificial  cultures  the  toxalbumin  certainly  originates  from  the  blood  serum  which 
is  added.  These  authors,  it  need  not  be  said,  tested  the  nurient  fluid  for  a  poisonous  substance 
which  might  hav^e  been  formed  by  the  numerous  processes  through  which  it  had  gone  before 
inoculating  it  with  the  bacteria,  but  with  negative  result.  In  those  cultures  which  contained 
no  serum,  but  in  which,  nevertheless,  a  poisonous  substance  was  elaborated,  this  could  only 
have  been  produced  from  the  peptone  which  had  been  undoubtedly  converted  back  again  into 
albumen. 

All  of  these  discoveries,  the  authors  say,  may  at  first  glance  seem  strange  ;  but  they  refer 
in  this  connection  to  the  fact  that  poisonous  albuminous  substances  had  already  been  discov- 
ered before  their  investigation. 

The  toxalbumin  of  the  bacillus  of  diphtheria  has,  for  example,  a  certain  similarity  to  ich- 
thyotoxicum,  which  A.  and  U.  Mosso  obtained  from  the  serum  of  murenids  by  precipitation 
with  ammonium  sulphate.  One  of  these  authors  has  been  for  some  time  engaged  Avitli  U. 
Mosso  in  the  more  exact  determination  of  the  remaining  properties  of  this  substance. 

Robert  and  Stillmark  have  recently  found  poisonous  albiiminous  substances  in  the  veg- 
etable kingdom,  which,  according  to  the  observations  of  Sidney  Martin,  appear  to  be  phytal- 
buminous,  especially  so  in  the  case  of  vicinus  from  the  castor-oil  seeds.  Introduced  into  the 
blood  current,  the  vicinus  kills  even  in  the  dose  of  0.03  of  a  milligramme  per  kilogramme  of 
body  weight  after  having  caused  a  hemorrhagic  inflammation  of  the  intestinal  canal,  rapid 
loss  of  strength,  and  finally  cramps,  collapse,  etc.  By  boiling  the  vicinus  solution  completely 
lose  their  power. 

After  obtaining  a  toxalbumin  from  cultures  of  the  bacillus  of  diphtheria,  the  authors  under- 
took the  search  for  a  similar  poisonous  substance  elaborated  in  cultures  of  other  micro-organisms. 
They  thus  subjected  bouillon  or  bouillou-blood-serum  cultures,  respectively,  of  the  typhoid, 
tetanus,  and  cholera  bacillus,  and  of  the  staphylococeus  aureus,  as  well  as  Avatery  extracts  of 
the  internal  organs  of  animals  killed  by  anthrax,  to  the  same  methods  of  iuA^estigation  which 
they  had  employed  in  the  bacillus  of  diphtheria  ;  that  is  to  say.  they  passed  the  fluid  through 
the  Chamberland  filtei-.  evaporated  it  in  vacuo  at  30°C.  doAvn  to  the  third  i^art  of  the  original 
volume,  poured  this  into  ten  times  the  quantity  of  absolute  alcohol,  added  a  few  drops  of  acetic 
acid,  filtered  ofi:  the  precipitate,  endeavored  to  dissolve  the  same  in  water,  etc.,  or  they  de- 
composed the  filtrate  with  ammonium  sulphate,  dialized  it,  and  so  on. 

Respecting  the  details  of  the  results  obtained  in  this  series  of  experiments  it  is  sufficient 
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to  say  that  tlie  authors  found  in  the  cultures  of  each  of  the  above-named  micro-organisms  sub- 
stances which,  by  their  chemical  constitution,  are  characterized  as  albuminous,  possess  poisonous 
properties  for  animals,  and  may,  therefore,  according  to  these  authors,  be  designated  as  toxal- 
bumins. 

This  fact  for  one  of  the  above-named  bacteria  was  already  investigated  from  one  stand- 
point, and  probably  ascertained  before  we  examined  the  question.  As  a  result  of  a  large  series 
of  investigations  which  have  been  conducted  in  the  Hygienic  institute  of  Berlin,  Hanbury 
Hankin  announces  that  he  has  obtained  from  cultures  of  the  anthrax  bacillus  by  means  of 
precipitation  with  alcohol,  drying,  solution  in  water,  and,  finally,  filtration  through  a  Cham- 
berland  filter,  an  albuminous  substance,  by  the  use  of  a  very  small  quantity  of  which  he  confers: 
an  immunity  upon  animals  which  are  highly  susceptible,  such  as  mice  and  guinea-pigs,  against 
a  subsequent  injection  of  the  living  anthrax  bacilli. 

Furthermore,  Christmas  has  likewise,  by  treating  cultu.res  of  stajAylococcus  aureus  with  ■ 
alcohol,  obtained  an  albiminous  substance  which,  introduced  into  the  anterior  chamber  and 
into  the  subcutaneous  tissue  of  rabbits,  excites  suppuration,  which  that  author  regards  as  the 
characteristic  action  of  this  peculiar  albuminous  substance  elaborated  by  the  above-named 
micro-organisms. 

Brieger  and  Fraenkel  state  that  the  substances  found  by  them  should  be  divided  into  two 
groups,  which  are  distinguished  from  each  other  by  very  remarkable  properties. 

In  contradistinction  to  the  toxalbumin  of  the  diphtheria  bacillus,  the  substances  isolated 
from  cultures  of  the  typhoid  bacillus,  of  the  cholera  bacilli,  and  of  the  staphylococcus  aureus 
are  insoluble,  or  with  great  difiiculty  soluble  in  water.  They  are,  therefore,  not  to  be  ranged, 
like  the  former,  with  serum-albumin,  but  are  to  be  classed  nearer  to  the  globulins,  although 
they  are  separated  from  them  also,  since  they  only  slowly  and  with  difficulty  dissolve  in  dilute 
solutions  of  sodium  chloride.  The  substances  give  the  usual  albumin  reaction,  but  are  precip- 
itated by  neutral  salt,  when  heated  to  30°  C.  ;  they  present  still  other  differences  which  the 
authors  leave  to  be  described  in  a  later  commimication. 

A  solution  of  the  purest  possible  toxalbumin  of  cholera  bacteria  injected  into  the  subcu- 
taneous tissue  of  guinea-pigs  killed  these  animals  in  two  to  three  days.  At  the  autopsy  only  a 
marked  swelling  and  reddening  of  the  subcutaneous  tissue  as  well  as  of  the  abdominal  muscles 
in  the  neighborhood  of  the  point  of  injection  were  found,  whilst  there  was  not  a  ti^ace  of  necrosis, 
etc.  The  intestine  was  imchanged,  no  efi:usion  in  the  pleural  cavity,  in  the  liver  sometimes,  the- 
indication  of  fatty  degeneration,  the  kidneys  presented  nothing  noteworthy. 

For  rabbits  the  toxalbumin  of  the  cholera  bacteria  was  remarkably  inactive,  even  in  large 
quantity.  The  albuminous  substance,  soluble  in  water,  obtained  from  cholera  cultures  pos- 
sessed no  poisonous  properties  either  for  guinea-pigs  or  for  rabits. 

As  to  the  toxalbumin  of  the  typhoid  bacillus,  a  substance  soluble  with  peculiar  difficulty, 
rabbits  showed  themselves  more  susceptible  than  guinea-pigs.  They  died  in  eight  to  ten  days: 
after  the  introduction  into  the  subcutaneous  cellular  tissue,  without  there  having  been  noted 
at  the  autopsy  any  visible  alterations.  In  this  case  also  was  the  substance  soluble  in  water 
entirely  inactive. 

The  toxalbumin  of  the  staphylococcus  aureus  killed  rabbits  and  guinea-pigs  in  a  few  days, 
sometimes  even  after  twenty-four  hours.  The  anatomical  appearances,  besides  evidences  of 
intense  inflammation,  were  a  marked  swelling  and  reddening  of  the  entire  neighborhood  of  the- 
injection,  at  the  point  of  injection  an  extensive  necrosis  or,  speaking  more  correctly,  a  purulent 
solution  of  the  tissue,  which  under  certain  circumstances  had  penetrated  through  the  muscular 
wall  into  the  peretoneal  cavity  and  excited  a  peritonitis.  The  pus  in  its  appearance  could  not 
be  distinguished  from  the  common  pus  of  wounds,  however,  proved  to  be  entirely  free  of  bac- 
teria.   The  substance  soluble  in  water  was  quite  inactive. 

The  toxalbumin  of  these  three  species  of  bacteria  is  different  therefore  different  from  that 
of  the  di]3htheria  bacilli,  whilst  that  of  the  anthrax  bacilli  approaches  again  the  toxalbumin 
of  diphtheria  since  it  is  very  readily  dissolved  in  water.  On  account  of  the  difficulty  of  culti- 
vating a  large  quantity  of  anthrax  bacilli  within  a  short  time  in  fluid  nutrient  media,  thes© 
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authors  have  up  to  the  present  sought  to  obtain  the  anthrax  albumin  only  from  the  organs  of 
animals  which  have  died  of  anthrax.  The  liver,  spleen,  kings,  kidneys,  etc. ,  of  rabbits  were 
chopped  into  fine  pieces  and  rubbed  up  with  water;  the  fluid  after  standing  12  hoiirs  in  an  ice 
chest  was  passed  through  a  Chamberland  filter,  and  subsequently  treated  in  the  manner  already 
so  frequently  above  described.  The  substance  obtained  had  when  dry  a  grayish  white  color, 
the  albumin  reactions,  and  was,  as  stated,  soluble  in  water. 

The  toxalbumin  of  the  tetanus  bacillus,  isolated  from  grape  sugar  bouillon  cultures  of  this 
oi'ganism,  is  soluble  in  water.  A  guinea-pig  which  received  a  subcutaneous  injection  of  this 
substance  became  sick  in  four  days  with  cramps,  difficulty  in  Avalking,  and  a  short  time  there- 
after died. 

Finally,  it  may  be  here  remarked,  in  the  form  of  an  appendix,  that  we  (these  authors)  have 
examined  also  an  animal  poison,  namely,  that  of  the  cobra,  as  to  similarity  of  behavior  to  that 
of  our  toxalbumin.  Through  the  kindness  of  Professor  Koch,  they  received  a  small  quantity 
of  snake  poison  in  the  form  of  a  dry,  yellowish  white,  irregular  granules.  This  material,  whose 
extraordinary  activity,  demonstrated  upon  mice  and  guinea-pigs,  was  dissolved  in  water,  and 
then  treated  with  alcohol  rendered  acid  by  acetic  acid,  and  so  forth.  The  poisonous  substance 
was  precix^itated  by  this  treatment,  whilst  the  alcoholic  extract  thus  obtained  was  quite  harm- 
less. Since  the  precipitated  substance  responded  to  the  reaction  for  albumen,  for  the  present 
we  may  class  it  with  the  above  named  substances.  It  may  be  remarked  here,  say  these  authors, 
that  S.  Weir  Mitchell  and  Edward  T.  Reichert  have  separated  from  the  cobra  poison  two  poison- 
ous albuminous  bodies;  the  one,  globulin,  precipitable  by  water;  the  other,  a  peptone,  which  is 
not  separable  by  means  of  alcohol.  Mitchell  and  Reichert  stand  in  a  certain  contradiction  with 
these  authors.  Brieger  and  Fraenkel  would  explain  this  by  the  assumption  that  it  is  possible 
that  even  with  careful  treatment,  such  as  solution  in  water  or  drying,  treatment  with  alcohol, 
etc.,  the  constitution  of  these  substances  may  become  changed,  without  indeed  losing  their 
poisonous  qualities,  and  that  differences  such  as  the  above  are  to  be  explained  in  that  way. 

SUMMARY. 

These  authors  have,  to  use  their  own  language,  thus  found  that  an  entire  series  of  differ- 
ent micro-organisms,  among  them  the  most  infectious,  which,  in  their  artificial  cultures  and 
in  the  body  of  the  animals  killed  by  them  (experiments  with  anthrax  bacilli),  elaborate  sub- 
stances that,  according  to  their  chemical  qualities,  are  to  be  regarded  as  direct  derivatives  of 
albumen,  and  that  possess  such  a  decided  poisonous  character  that  we  have  given  to  them  the 
name  of  toxalbiimin.  These  authors  believe  that  these  substances,  through  the  noxious  action 
of  the  pathogenic  bacteria,  play  a  very  important  role  and  occasion  the  ordinary  symptoms 
and,  under  some  circumstances,  also  the  death  of  the  animal  attacked.  Since  the  toxalbumin 
is  elaborated  in  the  body  of  the  animal,  doubtless  from  the  albumen  of  the  tissues,  and  does  not 
fundamentally  differ  from  it,  so  the  latter  acquires  an  enhanced  interest  in  i:)athology.  The 
distance  from  the  normal  constitution  of  the  body  to  substances  of  the  most  dangerous  kind 
appears  shorter  than  we  formerly  imagined,  and  our  bodies  themselves  seem  to  be  the  imme- 
diate cause  of  the  morbid  conditions  which  are  brought  about  through  the  vital  processes  of 
the  bacteria. 

In  truth,  a  great  mass  of  the  Aveightiest  questions  the  authors  admit  have  been  scarcely 
touched  or  have  been  quite  passed  by.  Why  do  the  easily  soluble  toxalbumins  act  with  such 
extraordinary  slowness  ?  In  what  way  does  the  noxious  influence  of  the  poisonous  albumose 
become  at  first  effective  ?   What  is  the  essential  basis  of  their  toxic  qualities,  etc.  ? 

Willingly  had  these  authors  borne  in  mind  at  least  some  of  these  points  and  endeavored  to 
contribute  to  their  demonstration,  and  they  mistake  not  that  the  resiilts  which  they  here  com- 
municate are  scarcely  more  than  preliminary  and  bare  the  stamp  of  lack  of  preparation  and 
imperfection. 

Concerning  two  of  the  above  propounded  questions,  namely,  the  relations  of  the  toxalbu- 
mins to  the  rise  of  the  body  heat  to  fever,  as  well  as  their  relations  to  the  establishment  of 
immunity  artificially,  the  authors  hope  in  a  later  publication  to  give  some  account. 


no 


CHOLERA  IN  EUROPE  AND  INDIA. 


ON  THE  POISONOUS  PRODUCTS  OF  SAPROGENOUS  BACTERIA. 
By  Dr.  Adolf  Baginsky  and  Dr.  Max  Stadthagen,  Berlin.* 

In  a  communication  upon  the  pathology  of  cholera  infantum  (in  No.  46,  1889,  Klin.  Woch.) 
the  proof  has  been  given  by  us  that  some  of  the  bacteria  cultivated  from  the  faeces  of  children 
affected  with  cholera  infantum  elaborate  very  poisonous  substances,  which  we  have  shown  to 
be  in  most  part  ammonia.  The  suggestion  has  already  been  expressed  that  it  may  be  possible 
"that  besides  the  ammonia  still  other  products  of  decomposition  in  the  intestinal  canal  may 
come  into  play,  which,  up  to  the  present,  have  escaped  chemical  investigation. "  It  has  since 
then  been  demonstrated  that  the  diarrhetic  f  seces  besides  ammonia  indol  contain  phenol,  whilst 
we  can  not  find  in  it  sulphuretted  hydrogen.  Since  then  we  have  further  prosecuted  investiga- 
tions concerning  the  elaborated  products  of  saprogenous  bacteria  of  the  intestines.  To  this 
end  has  been  used  a  bacterium  in  pure  culture  which  presents  a  whitish  fluidifying  coloring 
upon  whose  resemblance,  if  not  identical  with  Finkler-Prior's,  Avas  remarkable.  This  bacterium 
pretty  rapidly  rendered  10  per  cent,  gelatine  fluid  in  the  form  of  a  pouch  and  grew  in  the 
hanging-drop  bouillon  cultures  into  long  threads.  The  bacterium,  placed  in  association  with 
bacterium  aceticum  (bacterium  lactis  of  escherich)  in  flesh-pei^tone-gelatine  containing  sugar 
of  milk,  often  lost  the  possibility  of  further  growth  so  that  the  gelatine  may  become  fluid. 
This  peculiarity  would  seem  to  indicate  that  the  acid  re-action  of  the  culture  medium  brought 
about  by  the  breaking  up  of  the  sugar  of  milk  hindered  its  growth,  which,  however,  did  not 
proceed  so  far,  as  further  study  proved  that  the  bacterium  introduced  into  milk  jn'oduced  such 
a  quantity  of  acid  as  to  cause  coagulation.  The  development  of  the  bacterium  is  not  so  closely 
related  to  the  alkalining  of  the  culture  medium  as  at  first  appeared  to  be  indicated;  further- 
more, it  can  still  be  made  to  grow  when  inoculated  upon  gelatine  plates  even  from  sour  milk 
in  which  coagulation  has  taken  place,  which  rendered  possible  the  proof  of  the  possession  of 
pure  cultures. 

This  bacterium  was  inoculated  upon  slices  of  horseflesh  which  had  been  sterilized  in  cotton- 
closed  flasks  by  four  times  heating  for  five  hours  in  live  steam.  Already  within  the  first 
twenty-four  hours  a  visible  cloudiness  of  the  bouillon  standing  above  the  pieces  of  flesh  was 
observed,  if  the  flasks  were  kept  in  the  culture  oven  at  a  temperature  of  35°  C.  After  proof 
of  purity  of  the  contained  culture  was  established  by  plate  culture,  the  flesh  was  subjected  to 
chemical  investigation  after  ten  days  of  fermentation.  It  was  shown  by  examination  that 
through  this  fermentation  neither  sulphuretted  hydrogen  nor  phenol  and  indol  were  present; 
on  the  contrary,  considerable  quantities  of  ammonia  were  found.  By  investigation  of  the 
bulk  of  material  for  poisonous  bodies,  after  Brieger's  method,  a  substance  in  the  form  of  a 
double-gold  salt  was  obtained,  which,  as  well  on  account  of  its  form  of  crystallization  as  also 
on  account  of  its  other  properties,  is  probably  identical  with  the  substance  having  the  formula 
C7NnN02,  obtained  by  Brieger  from  decomposing  horse-flesh.  It  differs  from  the  latter 
substance  only  by  a  somewhat  higher  melting  point  of  the  double-gold  salt.  We  will  recur 
more  particularly  to  this  substance  in  another  place.  We  have  therefore  found  a  substance 
of  exceedingly  poisonous  qualities  in  the  pure  cultures  of  a  certain  bacterium  obtained  from 
the  intestinal  canal  of  children  affected  with  cholera  infantum,  which  Brieger  had  discovered 
in  horse-flesh  after  four  months  of  decomposition  (not  controlled  by  bacterial  cultures). 

Interesting  as  this  discovery  was,  it  appears,  however,  to  be  insufficient  to  explain  those 
foudroyante  symptoms  which  are  met  with  in  the  course  of  attacks  of  cholera  in  children, 
and  which  we  were  inclined  to  connect  not  so  much  the  specific  action  of  one  species  of  bacteria, 
as  with  the  decomposing  action  of  a  group  of  bacteria,  as  one  of  us  (Baginsky)  has  already 
advanced  in  the  above-cited  work.  We  were  obliged,  therefore,  to  make  responsible  as  cause 
of  the  poisonous  action  substances  which  might  belong  to  an  entirely  different  group.  The 
observations  which  we  had  already  made,  that  the  alcoholic  residue  of  many  decomposed 
masses  possesses  marked  toxicity,  as  well  as  that  a  large  portion  of  their  poisonous  action  is  lost 
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Ihj  prolonged  heating,  are  intimately  related  to  tlie  idea  that  the  individual  bearer  of  this 
poisonous  principle  is  to  he  sought  for  among  the  albuminous  substances. 

In  this  direction  one  of  us  (Stadthagen)  has  already  announced  investigations  in  a  previ- 
ous work,  "On  the  Urine  Poison."  (Zeitschi,  f.  Klin,  Med.  Bd.  xv.,  Heft.  5,  G.);  and  Virchow 
.  and  Panum  in  the  case  of  putrid  infection  and  ichorhsemic  intoxication  had  been  led  to  think 
of  poisonous  substances  which  stand  closer  to  the  albuminous  than  to  the  discovered  basic 
bodies;  finally,  we  were  in  a  situation  where,  in  considering  noxious  substances  which  originate 
in  the  intestinal  tract,  we  were  very  near  the  opinion  that  these  substances  might  belong  to 
the  peptines  or  to  their  immediate  derivatives.  Imbued  with  these  ideas  we  subjected  to  a  new 
investigation  horse-flesh,  which  was  inoculated  with  our  bacterium  after  previoiis  sterilization, 
and  then  kept  ten  days  in  the  incubator  at  35°  C.  The  injurious  boiling  of  the  horse-flesh  by 
Brieger's  method  was  avoided,  and  the  fluid  obtained  through  pressure  of  the  solid  material 
was  thrown  upon  the  filter  and  washed  through  with  at  least  ten  times  its  volume  of  absolute 
alcohol.  A  grayish-white,  viscid  sediment  formed,  from  which  the  alcohol  could  be  easily 
decanted,  whilst  the  rest  of  the  fluid  was  separated  by  filtration.  The  substance  thrown  down 
by  alcohol  contained  sulphur,  was  not  at  once  and  completely  dissolved  in  water,  and  was 
with  great  difficiilty  afterwards  dried  over  sulphuric  acid.  The  watery  solution  gave  with 
ammonium  sulphate  a  further  precipitate.  Furthermore,  the  watery  solution  i^resented  all 
the  properties  of  peptone  solutions.  On  the  contrary,  neither  globulin  nor  other  albuminous 
substances,  nor  propejitone  could  be  demonstrated  in  the  fluid  or  in  the  watery  extracts  of  the 
residue  of  the  fleshy  mass;  the  latter  also  no  longer  contained  myosin,  as  can  be  shown  by 
treatment  with  solution  of  sal  ammoniac  and  filtration.  The  peptone  mass  obtained  from  the 
fluid,  after  drying  over  sulphuric  acid,  was  dissolved  in  water  and  after  filtration  used  for 
.subcutaneous-injection  experiments  upon  mice.  After  two  hours  the  animals  Avere  still  aj)- 
parently  well;  after  five  hours  they  sufl:ered  slight  dispncea  and  the  hair  was  erect;  the  ani- 
mals sat  still,  with  lowered  head,  could  be  made  to  move  only  with  difficulty,  but  shoAved  no 
decided  lameness.  Further  on,  sticking  together  of  the  eyelids,  very  great  apathy  while  sit- 
ting still,  with  much  sunken  head.  In  this  condition  the  animals  died  after  two  to  three  days. 
The  autopsy  showed  a  local  infiltration  at  the  point  of  injection,  large  hypersemic  spleen,  liver 
engorged  with  blood,  both  of  which  latter  organs  were  friable  and  flabby;  there  was  injection 
of  the  peritoneum,  hypersemia  of  the  whole  intestinal  canal,  a  collection  of  a  large  quantity  of 
a  red-brown  fluid  in  the  small  intestine  and  a  few  solid  masses  of  feeces  in  the  colon. 

The  action  of  the  j)oison  proved  to  be  more  intense  the  richer  the  injection  fluid  was  in 
peptones,  as  shown  by  the  chemical  reactions.  The  non-filtered  injection  material  only  sus- 
pended in  water  acted  with  special  force.  A  short  heating  of  the  injection  fluid  uj)  to  the  boil- 
ing point  decidedly  weakened  its  action,  without  entirely  destroying  it.  It  was,  a  j^riori,  scarcely 
to  be  believed  that  the  mass  obtained  from  absolute  alcohol  contained  still  viable  bacte- 
ria, and  inoculation  directly  into  flesh-peptone-gelatine  showed  that  the  material  used  for  in- 
jection was  sterile.  The  death  of  the  animal  Avas,  therefore,  not  brought  about  by  the  action 
of  bacteria,  but  induced  directly  by  the  visibly  powerful  noxious  substance. 

TJius  'Was  it  demonstrated,  that  a  bacterium,  belonging  to  the  sai^rogenous  and  cultivated 
from  diarrhceic  fceces,  had  eJaborcded  out  of  flesh  a  poisonous  substance  belonging  to  the  the 
peptones  besides  a  very  poisonous  base  and  besides  ammonium. 

With  the  same  bacterium,  experiments  AA'ith  sterilized  milk  Avere  undertaken.  We  did  not 
succeed  in  finding  in  this  milk  the  aboA-^e  described  ptomaine  which  had  been  extracted  from 
the  horse-flesh,  although  we  obtained  from  the  milk  substances  which  gave  precipitates  with 
the  different  alkaloid  reagents,  including  the  gold  and  platinum  chlorides.  These  Avere  ahvays 
amorphous  (albumenoid),  non-crystalline  compounds.  The  unfiltrated  milk  had  become  de- 
cidedly poisonous,  even  after  three  days  action  of  our  bacterium  at  35°  C,  so  that  mice  and  rats 
died  after  injection,  under  the  aboA^e  described  appearances.  It  seems  as  if  the  toxicity  at  first 
increased  and  then  entirely  disappeared,  if  the  bacterium  has  been  active  in  the  milk  long 
enough  to  completely  coagulate  it.  The  coagulation  takes  place  Avith  abundant  formation  of 
acid,  and  even  an  addition  of  a  decided  quantity  of  carbonate  of  lime  scarcely  retards  it  in  spite 
■of  vigorous  agitation.    The  peptone-like  substance  obtained  from  the  milk  by  dropping  into 
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absolute  alcohol  and  filtration  appears  in  many  respects  to  beliave  somewhat  different  from 
that  obtained  from  flesh.  The  exact  description  we  postpone;  it  may  be  mentioned,  however, 
that  this  substance  gives  only  a  very  weak  biuret  reaction,  is  not  very  easily  soluble  in  water, 
and  is  not  precipitable  out  of  slightly  acid  solutions  by  means  of  alkalies. 

We  surrender,  as  we  frankly  acknowledge,  the  foregoing  investigations  only  unwillingly  to 
the  public,  because  we  are  still  in  the  midst  of  our  work,  perhaps  only  at  its  very  commencement. 
We  have  been  led  to  publish  through  the  interesting  and  important  communication  of  Brieger 
and  C.  Fraenkel  in  the  last  number  of  this  journal.  We  are  glad  that  we  have  obtained  results 
analogous  to  those  of  the  above  named  authors,  and  by  similar  methods,  concerning  the  proof 
of  an  albuminoid  jjoison  elaborated  by  bacteria,  and  we  shall  further  labor  to  establish  the 
chemical  properties  of  the  discovered  substances. 


THE  TOXIC  PRODUCTS  OF  THE  BACILLUS  OF  HOG  CHOLERA. 
By  Frederick  G.  Novy,  of  Ann  Arbor.  * 

Tliis  author  has  succeeded  in  isolating  two  chemical  bodies  from  the  cultures  of  the  hog 
cholera  microbe — ^the  one  a  toxine,  the  other  a  toxalbumine.  With  the  latter,  by  successive 
inoculations  in  gradually  increasing  doses,  he  has  succeeded  in  rendering  the  rat  immune 
against  inoculations  of  cultures  of  the  living  microbe  of  hog  cholera.  The  author  concludes 
a  lengthy  report  of  his  researches  upon  the  subject  with  the  following  language : 

To  summarize  the  results  which  have  been  obtained  from  the  study  of  the  chemical  pro- 
ducts of  the  bacillus  of  hog  cholera,  we  may  say  that  when  grown  in  proper  nutrical  material 
it  forms  : 

First.  A  basic  toxic  substance,  or  ptomaine,  susotoxine. 
Second.  A  toxic  jwoteid  substance,  or  toxalbumin. 

Third.  That  this  toxalbumin  is  capable  of  producing  immunity  in  rats  against  the  action, 
of  virulent  bacillus  (of  hog  cholera). 


A  PRELIMINARY  STUDY  OF  THE  PTOMAINES   FROM  THE  CULTURE-LIQUIDS  OF  THE  HOG- 
CHOLERA  GERM. 

By  E.  A.  Von  Schweinitz,  of  Washington.  * 

This  author  makes  a  preliminary  report  of  chemical  researches  aimed  at  the  discovery 
of  special  chemical  substances  produced  in  cultures  of  the  hog  cholera  germ,  not  feeling  that 
his  investigations  are  sufficiently  far  advanced  to  warrant  a  detailed  report,  which  latter,  by 
the  way,  is  promised  in  the  near  future. 

His  short  communication  is  prefaced  with  an  acknowledgement  of  the  work  in  this  direc- 
tion done  as  early  as  1887  by  Dr.  Theobold  Smith,  of  the  Bureau  of  Animal  Industry  at  Wash- 
ington. According  to  him,  Dr.  Smith  was  the  first  to  demonstrate  that  the  substances  produced 
by  bacteria  in  their  growth  in  culture  media  could  be  used  for  purposes  of  preventive  inocu- 
lation. Dr.  Smith  succeeded  in  producing  immunity  from  hog  cholera  by  inoculating  pigeons 
with  sterilized  culture  liquids  of  the  hog-cholera  germ. 

Dr.  Von  Schweinitz  isolated  two  substances  from  his  cultures,  an  alkoloid  or  ptomaine,  and 
an  albumose.  He  does  not  seem,  however,  to  have  found  either  of  these  substances  very  toxic 
for  the  guinea-pig  (the  animal  used  for  this  test). 

The  author  says  that  the  detailed  results  of  the  experiments  in  j)reventive  inoculation  which 
have  been  conducted,  are  not  quite  ready  for  publication. 

"The  statement  may  be  made  in  advance,  however,  that  by  inoculating  guinea-pigs  with 
certain  chemical  compounds  which  I  have  prepared,  the  animals  have  been  rendered  immune 
from  hog  cholera." 


*  Med.  News,  Sept.  6,  1890. 
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THE  HISTORY   OF  MICROBIAN  PRODUCTS    WHICH  FAVOR  INFECTION* 

BY  PROF.  CHARLES  BOUCHARD,  OF  PARIS,  FRANCE. 

(1)  It  is  not  uncommon  to  see  two  different  species  of  microbe  invade  at  the  same  time 
an  animal  organism  ;  the  result  of  this  mixed  infection  may  be  widely  dissimilar.  Sometimes 
the  two  pathogenic  agents  develop  side  by  side,  without  any  reciprocal  influence  upon  each 
other ;  sometimes  the  animal  will  find  in  one  of  them  an  xmexpected  ally  against  the  other, 
when  it  would  have  succumbed  to  the  one  affection,  it  survives  the  combined  attack  of  the 
two  ;  finally  the  two  microbes  acting  together  sometimes  overcome  an  organism  which  would 
have  resisted  successfully  either  one  of  the  invaders,  if  attacking  alone.  It  is  this  last  groi;i3 
which  is  reviewed  by  the  Gazette.  The  writer  remarks  that  it  is  the  result  most  frequently 
seen  ;  almost  always  infection  intensifies  infection. 

It  is  not  necessary  that  the  two  microbes  both  be  pathogenic  in  order  that  their  results  be- 
come virulent ;  one  of  them  may  be  a  simple  sai^rophj^te.  It  sometimes  happens  in  fact  that 
two  forms  neither  of  which  are  pathogenic  to  the  animal  produce,  when  associated,  death. ' 
This  has  been  demonstrated  hj  exj)eriments  upon  what  has  been  called  symptomatic  anthrax. 
The  product  of  this  microbe,  so  virulent  for  the  bovine  species,  is  without  action  upon  the 
rabbit;  inoculation  of  this  animal,  either  under  the  skin  or  into  the  muscles,  j)rodi;ces  with 
this  bacillus  no  result. 

Let  us  now  take  another  microbe,  inoffensive  of  itself,  the  bacillus  prodigiosus,  and  ming- 
ling it  with  the  microbe  of  charbon  symptomatique,  inject  it  into  the  tissue  or  under  the  skin  ; 
the  animal  dies  and  we  find  at  the  point  of  injection  a  tumor  with  all  the  characteristics  of 
anthrax.  We  here  find  two  microbes,  neither  of  which  are  imthogenic  for  the  rabbit  when  in- 
jected alone,  but  which  taken  together  give  to  one  of  them  a  quality  which,  in  relation  to  this 
animal,  it  had  not  before.  The  action  of  the  auxiliary  microbe,  in  this  case  the  bacillus  pro- 
digiosus, depends  upon  the  matters  secreted.  The  result  is  the  same  whether  we  employ  the 
living  cultures,  the  sterilized  cultures,  or  simply  the  glycerole  of  the  cultures,  that  is  what  has 
been  called  the  extract. 

This  power  of  one  microbe  to  modify  the  qualities  of  another  does  not  belong  especially  to 
the  bacillus  prodigiosus;  other  forms  possess  analogous  properties.  This  fact  has  been  estab- 
lished by  experiment,  by  injecting  the  soluble  matters  of  the  staphylococcus  aureus,  of  the  pro- 
teus  vulgaris  or  of  sterilized  extracts  of  putrefying  flesh.  The  facts  which  have  just  been  stated 
seem  to  have  a  general  application,  as  may  be  demonstrated  by  experiments  with  a  large  number 
of  different  forms.  For  instance,  Flilgge  and  Vissokovitch  have  shown  that  certain  soluble 
prodiicts  render  jDossible  the  development  in  the  organism  of  non-pathogenic  microbes.  Grawitz 
and  Bary  have  found  that  the  inoculation  of  the  staphylococcus  aureus  with  the  secretions  of 
bacillus  prodigiosus  intensifies  the  pus-producing  power  of  the  former.  Recently  Monti  has 
rendered  virulent  the  attenuated  cultures  of  the  pneumococcus  and  strejitococcus  by  injecting 
at  the  same  time  the  secretions  of  other  microbian  forms,  and  especially  of  the  proteus  vul- 
garis. 

These  soluble  matters  which  favor  infection  do  not  act  by  altering  locally  the  tissues  into 
which  they  are  introduced  ;  their  action  is  general  upon  the  whole  organism.  In  fact,  the 
better  method  where  we  wish  to  diminish  or  abolish  the  resistance  of  an  animal  to  invasion,  is 
to  inject  the  soluble  products  directly  into  the  blood.  In  this  way  we  obtain  the  effect  with 
doses  twenty  or  thirty  times  less,  and  much  more  rapidly  than  when  the  injection  is  made  at 
the  point  of  inoculation. 

The  experimental  facts  here  noted  agree  perfectly  Avith  the  results  furnished  by  clinical 
study.  Soluble  substances  similar  to  tJiose  secreted  by  the  microbes  under  cultivation  are  con- 
stantly produced  in  the  alimentary  canal.  M.  Bouchard,  who  has  studied  with  so  much  care 
the  auto-intoxications  dependent  upon  gastro-intestinal  putrefactions,  has  demonstrated  that 
the  putrid  poisons  absorbed  by  the  portal  vein  favor  a  great  number  of  infectious  inflamma- 
tions and  render  these  diseases  more  likely  to  terminate  in  suppuration.    They,  the  soluble 
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matters,  as  distinguislied  from  the  forms,  when  taken  into  the  system  produce  a  culture- 
medium,  so  to  speak,  favorable  for  the  development  of  pyogenic  bacteria,  and  especially  of 
the  staphylococcus  aureixs. 

It  would  seem,  therefore,  that  the  most  efficient  method  of  combating  the  infections  from 
this  microbe,  consists  in  diminishing  the  intestinal  putrefactions.  This  scientific  deduction  is 
in  harmony  with  the  well-known  clinical  fact  that  one  of  the  best  known  forms  of  treatment 
for  this  class  of  troubles,  is  by  the  use  of  insoluble  antiseptics.  By  this  means  M.  Bouchard- 
has  succeeded  in  arresting  promptly  the  most  intense  and  the  most  obstinate  forms  of  furun- 
cular  disease. 

(2)  If  an  animal  be  inoculated  with  the  secretions  of  certain  microbes,  as  for  instance  the 
bacillus  pyocyaneus  or  of  symptomatic  anthrax,  and  if  several  days  afterwards  the  same  animal 
be  inoculated  with  the  living  microbe,  the  previous  inoculation  having  been  sterilized,  there- 
will  be  no  infection,  the  animal  survives,  it  has  acquired  an  immunity,  in  other  words  it  has- 
been  vaccinated. 

If  instead  of  allowing  several  days  to  elapse  between  the  time  of  the  introduction  of  the 
secretions  of  the  microbe  and  the  living  bacterium,  the  two  are  introduced  at  the  same  time, 
the  animal  succumbs,  in  fact  death  is  produced  more  surely  and  more  rapidly  than  if  the  inocu- 
lation is  made  with  the  living  microbe  alone.  It  thus  appears  that  bacterian  products  have 
two  diametrically  opposite  effects  depending  upon  the  time  of  their  introduction  as  related  to  the 
inoculation  of  the  pathogenic  form. 

This  conclusion  clearly  follows  from  the  experiments  conducted  by  Bouchard  with  the 
bacillus  pyocyaneus.  He  says,  I  had  thought  that  immunity  would  be  obtained  more  quickly 
by  injecting  en  bloc  the  vaccinating  matters  at  the  beginning  of  the  malady,  than  by  waiting 
for  this  immunity  to  result  from  the  gradual  development  of  the  pathogenic  agent.  I  had  im- 
agined that  in  this  manner  one  would  be  able  to  diminish  the  duration  of  the  disease,  and  pos- 
sibly find  in  these  products  of  bacteria  a  remedy  for  the  infection  itself.  Experience  has  not 
justified  this  conjecture.  The  chemical  matters  produced  by  the  bacillus  pyocyaneus,  which 
cut  short,  or  prevent  the  disease  when  injected  a  few  days  or  a  few  weeks  before  the  inocula- 
tion of  the  bacillus  itself,  if  injected  at  the  same  time  as  the  living  form,  that  is  along  with  it. 
or  nearly  at  the  same  time;  instead  of  diminishing  the  intensity  of  the  infection  increases  it 
and  hastens  the  death  of  the  animal." 

The  result  is  similar  with  symptomatic  anthrax.  The  matters  secreted  by  the  microbe  of  this 
disease  confer  immunity  against  inoculation  practiced  several  days  afterwards.  If  introduced 
into  the  system  at  the  same  time  as  the  microbe,  they  favor  the  infection,  and  even  render  this 
bacterium  pathogenic  to  animals  ordinarily  refractory,  as  for  instance,  the  rabbit.  Considerable 
quantities  of  the  soluble  matter  secreted  by  this  microbe  injected  into  the  veins  of  the  rabbit 
produced  no  harm;  inoculation  of  the  animal  with  the  living  microbe  is  followed  by  no  morbid 
symptoms.  If  the  injection  of  the  secretions  into  the  veins  and  of  the  living  microbe  into  the 
muscles  be  practiced  at  the  same  time,  the  animal  dies  in  from  twenty-four  to  forty-eight  hours 
with  an  enormous  tumor,  in  fact  of  anthrax. 

This  fact  enables  us  to  understand  how  it  happens  that  the  inoculation  of  symptomatic 
anthrax,  in  the  case  of  the  rabbit  into  the  anterior  chamber  of  the  eye,  and  at  the  same  time 
into  the  leg  results  in  the  formation  of  a  gangrenous  tumor  in  the  leg.  Even  in  this  animal 
the  anterior  chamber  furnishes  a  culture  ]piedium  for  this  bacillus;  the  development  of  the 
microbe  in  the  anterior  chamber  results  in  the  formation  of  the  soluble  products  which, 
absorbed  into  the  blood,  renders  the  inoculation  into  the  muscles  virulent.  In  other  words  the 
resistance  is  abolished. 

In  relation  to  the  facts  just  stated  it  is  interesting  to  compare  the  results  obtained  by  M. 
Courmont.  In  carrying  out  his  experiments  upon  tuberculosis  in  the  cow,  he  found  that  the 
injection  of  the  secretions  of  the  microbe  into  the  tissues  in  advance  of  an  inoculation  with  the 
living  bacilli,  instead  of  producing  immunity,  increased  the  susceptibility  of  the  animal  to  the 
disease.  The  absorption  of  these  matters  or  their  introduction  produced  a  permanent  predis- 
position. 
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These  facts  relating  to  tuberculosis  are  almost  exactly  the  opposite  of  those  reported  by  M. 
Bouchard  concerning  the  maladies  above  named.  In  the  case  of  the  bacillus  pyocyaneus  and 
of  symptomatic  charbon  the  introduction  of  the  soluble  matters  secreted  by  these  microbes  pro- 
duce immunity;  in  the  case  of  the  tubercular  bacillus  on  the  other  hand,  the  introduction  of 
the  prodiicts  of  the  microbe  produces  a  permanently  increased  liability  to  tuberculosis. 

(3)  If  it  is  true  experimentally  that  microbian  products  favor  infection  by  modif^ang  the 
general  condition  of  the  animal,  we  ought  to  be  able  to  find  out  the  nature  of  this  modification. 
The  experiments  looking  toward  the  solution  of  this  problem  constitute  the  most  curious  and 
interesting  portions  of  the  memoir  of  M.  Bouchard.  He  commences  by  demonstrating,  first, 
that  the  soluble  i^roducts  do  not  favor  infection  by  so  changing  the  quality  of  the  tissues  or 
fluids  as  to  present  to  the  attenuated  microbe  a  culture  medium  in  which  it  regains  its  virulence. 

Attenuated  pneumococcus  or  streptococcus  introduced  into  sterilized  broth  of  putrefying 
flesh  readily  develop,  but  do  not  regain  their  pathogenic  qualities.  A  second  hypothesis  is 
suggested,  namely,  that  the  soluble  matters,  that  is  the  secretions,  are  poisonous  to  the  animal, 
and  therefore  diminish  its  resistance  to  the  infection.  "  In  oi'der  that  this  toxic  effect  may  be 
produced,  notable  quantities  of  thebacterian  poison  must  be  introduced,"  says  the  author.  He 
continues: 

"  In  a  majority  of  my  experiments  the  quantity  introduced  was  too  small  to  i)rodr;ce  any 
appreciable  effect  upon  the  general  condition  of  the  animal.  In  the  exj^eriments  of  Roger 
there  was  no  intoxication  from  the  injection  of  the  products  of  the  bacillus  prodigious,  though 
it  intensified  the  effects  of  the  bacillus  of  symptomatic  anthrax  ;  in  the  rabbit  there  is  in  fact 
no  infection,  the  animal  possessing  a  natural  immunity.  Poisoning  by  bacterial  products  then 
does  not  complicate  infection,  but  infection  is  rendered  possible  or  intensified  by  the  presence 
of  these  substances  in  consequence  of  some  influence  which  they  exert  over  the  processes  by 
which  the  organism  defends  itself  ordinarily  from  microbic  invasion. 

As  has  been  noted  in  a  former  number  of  the  Gazette,  it  is  probable  that  immunity  is  the 
result  of  multiple  conditions;  we  know,  however,  with  any  degree  of  precision  of  only  two  modes 
of  resistance  to  infection,  namely,  phagocytosis  and  a  chemical  alteration  of  the  secretions,  so 
that  they  resist  the  action  of  the  microbes  or  destroy  them.  Experience  seems  to  show  that  the 
presence  of  these  products  of  bacteria  does  not  modify  the  quality  of  the  blood  by  which  it 
destroys  microbes,  at  least  in  animals  vaccinated.  There  remains  only  the  other  hypothesis, 
that  is  that  these  products  which  favor  infection  do  so  by  arresting  the  diapedesis,  or  migration 
of  white  corpuscles,  and  consequently  jjreventing  phagocytosis  or  the  envelopment  and  digestion 
of  the  invading  agent.  Expeiiments  bearing  ujDon  this  last  proposition  were  conducted  as 
follows:  He  introduced  under  the  skin  of  an  animal  the  microbe  to  be  studied  inclosed  in  a 
small  cell  between  two  plates  of  glass.  Of  two  animals  operated  upon,  one  is  reserved  for 
comparison;  the  other  is  now  subjected  to  the  inoculation  of  the  secretions  of  bacteria  under 
the  skin  or  into  the  veins.  In  the  course  of  three  or  four  hours  the  glass  preparations  are 
withdraAvn  and  examined  with  the  microscope,  the  number  of  migratory  cells,  the  number  of 
the  microbes  inclosed  in  them,  and  the  number  of  free  microbes  in  the  two  cells  are  compared. 
The  results  of  these  experiments  have  been  extremely  definite.  The  soluble  products  have 
arrested  diapedesis,  and  their  action  has  been  especially  marked  when  injected  into  the  veins. 
It  will  be  remembered  that  this  mode  of  introducing  the  secretions  of  microbes  had  already 
been  found  to  have  the  most  prompt  and  certain  effect  in  intensifying  infection.  If  for  instance 
we  place  under  the  skin  of  a  rabbit  a  few  drops  of  a  culture  of  the  bacillus  pyocyaneus  contained 
in  a  cellule,  such  as  above  indicated,  we  shall  find  in  the  course  of  three  or  four  hours  that  there 
has  taken  place  a  very  active  migration  of  the  leucocytes,  and  that  the  destruction  of  the  bacilli 
is  rapidly  progressing.  But  if,  repeating  the  same  experiment,  we  inject  simultaneously  into 
the  vein  10  cubic  centimeters  of  the  soluble  products  of  the  same  microbe  the  diapedesis  is  not 
produced;  there  will  be  found  here  and  there  only  a  few  leucocytes.  The  results  are  similar 
with  the  bacillus  of  anthrax  and  with  the  staphylococcus  aureus;  the  sortie  of  the  leucocytes 
which  these  microbes  normally  stimulates  is  prevented  by  the  introduction  of  the  microbian 
secretions  effected  in  artificial  cultures.    We  have  here  the  results  reached  when  an  animal  is 
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inoculated  with  the  living  form,  and  at  the  same  time  receives  into  the  veins  the  formless 
product,  in  other  words  the  secretion  of  the  same  bacterium.  We  have  also  seen  that  the  soluble 
matters  of  one  microbe  introduced  into  the  system  favors-  infection  by  another  form.  M. 
Bouchard  has  demonstrated  that  the  secretions  of  one  species  are  capable  of  arresting  or  i^re- 
venting  the  diapedesis  which  another  species  tends  to  excite.  The  soluble  products  of  the 
bacillus  pyocyaneus,  for  instance,  prevents  the  leucocytes  from  attacking  the  bacillus  subtilis, 
the  attenuated  bacillus  of  anthrax  in  the  rabbit,  the  virulent  anthrax  in  the  dog,  etc.  In  all 
these  procedures  there  had  been  previous  experiments  with  water,  and  with  simple  bouillion, 
and  it  becomes  therefore  certain  that  the  results  were  dependent  upon  the  relation  of  the  living 
forms  and  the  non-living  product.  In  pursuing  still  further  these  experimental  researches  we 
are  able  to  gain  some  information  as  to  the  mechanism  by  which  the  unformed  products  of 
microbes  prevent  the  migration  of  leucocytes. 

Diapedesis  is  in  relation  to  the  state  of  the  blood-vessels;  it  is  very  active  when  the  arteries 
are  dilated;  it  is  diminished  or  arrested  when  the  arteries  are  contracted.  It  has  been  demon- 
strated during  studies  upon  the  streptococcus  of  erysipelas  that  section  of  portions  of  the  sym- 
pathetic which  are  distributed  to  the  point  of  inoculation  notably  increases  the  migration  of 
leucocytes  at  the  seat  of  the  operation.  Small  glass  cells,  such  as  described  above,  were  placed 
under  the  skin  of  each  ear;  on  one  side  the  superior  cervical  ganglion  was  destroyed.  At  the 
end  of  four  hours  it  was  found  that  the  leucocytes  upon  the  side  from  which  the  nerve  had  been 
removed  were  very  much  more  numerous,  in  fact  thirty  to  forty  times  more  numerous,  than 
upon  the  side  having  the  nerve  intact.  Vascular  constriction  has  an  effect  exactly  the  reverse, 
■diminishing  diapedesis,  and  it  is  by  producing  this  vascular  constriction  that  the  soluble  pro- 
ducts of  microbes  prevent  the  migration  of  the  round  cells  and  consequently  diminish  the  resist- 
ance of  the  animal  to  infection.  The  invaders  are  allowed  to  develop,  while  the  besieged  are 
/prevented  from  making  a  sortie  for  the  purpose  of  the  destruction  of  the  enemy. 

MM.  Charrin  and  Gamaleia  have  made  some  curious  experiments  bearing  upon  this  prob- 
lem. By  rubbing  the  ear  of  two  rabbits  with  croton  oil  and  then  injecting  into  one  of  them 
the  soluble  products  of  the  bacillus  pyocyaneus  a  marked  difference  was  observed  in  the  two 
^animals ;  in  the  one  not  treated  with  the  microbian  product  there  were  the  usual  results  of  the 
/agent — vascular  dilatation  and  dermatitis  with  swelling;  the  other,  treated  with  the  bacterian 
secretion,  maintained  its  normal  appearance  and  condition. 

This  action  of  microbian  products  is  transient;  at  the  end  of  a  few  hours  elimination  has 
been  accomplished  and  the  vessels  again  readily  dilate.  In  this  case  the  morbid  predisposition 
is  of  short  duration  ;  if  a  certain  time  elapses  between  the  introduction  of  the  solution  and  the 
inoculation  with  the  living  microbe,  twenty-four  hours  for  instance,  it  will  be  found  that  the 
resistance  of  the  animal  has  been  restored  to  its  normal  condition.  In  view  of  these  facts  it  is 
pertinent  to  ask,  how  does  the  injection  of  the  solution  favor  the  infection  ?  If  the  elimination 
lis  accomplished  in  so  short  a  time,  diapedesis  ought  to  take  place  and  the  bacteria  should  be 
destroyed,  it  may  be  said  in  answer,  that  while  the  soluble  matters  hold  in  check  the  migra- 
tion of  the  leucocytes  the  microbe  has  had  time  to  develop  and  to  produce  its  own  secretions, 
so  that  when  the  elimination  of  the  introduced  product  has  been  accomplished  the  contraction 
of  the  vessels  is  maintained  by  the  new  secretions  formed  in  the  tissues  or  fluids,  while  the  liv- 
ing form  continues  the  work  of  invasion  and  destruction. 

It  is  easy  to  understand  how  complex  fluids,  such  as  those  used  in  these  experiments,  may 
produce  qixite  different  effects.  Matters  which  favor  infection  act  promptly,^  but  are  only  ti'an- 
sient,  elimination  rapidly  taking  place;  substances  which  give  immunity  require  a  considerable 
time  to  produce  their  effects,  but  accomplish  a  permanent  modification  of  the  fluids  or  tissues. 
These  new  facts,  established  by  the  experiments  of  M.  Bouchard,  serve  to  explain  many  obscure 
points  in  the  history  of  infectious  diseases. 

The  soluble  matters  of  which  the  effects  have  been  so  thoroughly  studied  by  the  experi- 
menter commence  to  be  formed  as  soon  as  the  microbe  begins  to  develop ;  they  are  necessarily 
related  to  its  normal  vegetation.  If  these  matters  do  not  possess  the  property  of  contracting 
cthe  vessels,  diapedesis  will  take  place,  the  leucocytes  will  come  to  devour  the  invading  agent, 
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and  in  this  manner  prevent  general  infection.  If  the  substances  secreted,  on  the  other  hand,  do 
produce  contraction  of  the.  walls  of  the  vessels,  the  escape  of  leucocytes  is  prevented,  the 
microbes  develop,  multiply,  and  are  disseminated ;  they  are  pathogenic  precisely  because  they 
produce  a  secretion  which  has  this  action  upon  the  blood-vessels,  in  other  words  a  poison  to 
vascular  walls. 

It  would  apjDear  that  natural  immunity  must  result,  in  part  at  least,  from  the  fact  that  the 
blood-vessels  of  the  refractory  animal  are  not  responsive  to  the  microbian  products;  that  in  the 
presence  of  these  substances  the  vessels  retain  their  normal  properties  and  diapedesis  in  the 
presence  of  living  bacteria  takes  place,  and  consequently  the  destruction  of  the  invader  is 
accomplished.  Is  the  process  the  same  in  the  case  of  acquired  immunity,  that  is  to  say,  the 
resistance  conferred  by  vaccination? 

In  endeavoring  to  answer  this  question  we  find  a  new  element.  Introduced  into  an  organ- 
ism modified  by  vaccination,  the  bacterium  does  not  develop)  well ;  the  blood  and  tissues  do  not 
furnish  a  good  culture  medium,  or  pei'haps  we  should  say  the  blood  and  tissues  of  a  vaccinated 
subject  are  themselves  destructive  to  bacteria.  As  a  result  there  is  produced  by  the  invading 
microbe  only  a  minimum  quantity  of  soluble  products  and  it  is  unable  to  protect  itself  from 
the  army  of  migratory  cells.  These  come  to  attack  a  form  already  enfeebled  by  a  bad  soil  and 
unhealthy  surroundings,  and  as  a  result  the  foreign  agent  is  easily  overcome  and  destroyed. 
The  animal  resists  infection,  not  because  the  bacterian  products  have  not  the  power  to  act  upon 
the  vessels,  but  because  the  infecting  form  is  not  able  to  produce  its  normal  quantity  of  these 
products. 

We  have  here  briefly  analyzed  the  experiments  of  M.  Bouchard,  which  furnish,  in  part  at 
least,  an  explanation  of  the  phenomena  of  susceptibility — of  natural  immunity — and  of  acquired 
immunity,  that  is  by  vaccination.  Without  doubt  there  is  much  yet  to  be  done  before  these 
complicated  and  difficult  problems  shall  be  entirely  solved  ;  problems  which  up  to  the  time  of 
these  studies  seemed  to  defy  all  explanation.  Is  it  not  very  much  to  have  revealed  to  us  in 
part  the  mechanism  of  these  processes,  and  by  positive  and  well  established  facts  to  have 
established  a  general  law  which  accords  so  well  with  clinical  observations  and  the  results  of 
experiments? 


SKC'riON2. 
.  EEPOKTS  OF  OrnOIAL  COMMISSIONS  OONOEKNING  THE  FEEEAN  INOCULATIONS. 

REPORT  OF  THE  ROYAL  ACADEMY  OF  BARCELONA.* 

We  shall  occupy  ourselves  in  this  part  of  the  work  (Loc.  cit.)  in  making  known,  with  some 
criticisms  when  they  deserve  them,  the  opinions  which  scientific  bodies,  national  and  foreign 
commissions,  and  numerous  scientific  men  have  enunciated  concerning  our  labors— labors  which 
have  been  reported  in  monographs  and  brochures,  or  in  various  publications  and  in  official 
bulletins.  This  part  will  be  a  necessary  complement  of  our  book,  and  in  it  will  be  comprised 
the  judgment  of  our  critics  who,  on  account  of  their  position  or  the  importance  of  their  name, 
have  thought  it  to  be  their  duty  to  assist  in  the  solution  of  the  questions  involved. 

The  Royal  Academy  of  Medicine  of  Barcelona  is  the  first  which  deserves  our  attention. 
Before  it  our  labors  were  presented  by  the  municipality  of  the  same  citj^  which  had  commis- 
sioned us  a  few  months  before  to  study  the  cholera  in  Marseilles. 

The  academy  appointed  a  commission  composed  of  Doctors  Bertran,  Soler,  Carreras,  Gind, 
Rodriguez,  Mendez,  and  Roig  y  Soler  at  its  head.  These  gentlemen  dedicated  themselves  to 
the  laborious  task  of  testing  the  results  of  our  investigations  for  two  months. 

The  bactereological  laboratory  of  the  sons  of  Dr.  Carreras,  furnished  with  all  the  modern 

*From  Inoculacion  preventiva  contra  el  colera  morbo  asiatico,  por  J.  Ferran,  Valencia,  1886. 
S.  Mis.  n  47 
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apparatus  for  investigations  of  this  kind,  was  constantly  at  tlie  disposition  of  the  commission, 
and  these  gentlemen,  besides,  gave  their  intelligent  assistance. 

The  report  of  the  commission,  after  extended  discussion  and  approval  by  the  Academy, 
was  published  in  all  the  medical  periodicals  of  Barcelona. 

We  reproduce  below  only  its  conclusions,  because  by  publishing  the  entire  report  we 
would  have  to  repeat  much  concerning  the  technique,  morphology  and  action  of  the  comma 
bacillus  which  we  have  already  said  in  other  parts  of  our  book,  although  subsequent  researches- 
have  caused  us  to  correct  some  details. 

CONCLUSIONS  OF  THE  REPORT  OF  THE  ROYAL  ACADEMY  OF  MEDICINE  OF  BARCELONA. 

(1)  That  the  micro-organism  described  by  Finkler  and  Prior  and  foimd  in  the  sporadic- 
cholera  is  not  the  same  as  that  discovered  by  Koch  in  Asiatic  cholera. 

(2)  That  the  comma  bacillus,  as  described  by  Koch,  represents  only  one  of  the  phases  of 
a  micro-organism  whose  morphological  evolution  is  quite  complex. 

(3)  That  the  comma  bacillus  of  Perran,  obtained  in  Marseilles  and  cultivated  in  Tortosa. 
and  Barcelona,  is  identical  with  that  of  Koch  in  every  respect;  and  that  of  Van  Ermengem 
is  identical  to  both,  the  three  being  the  same. 

(4)  That  the  careful  and  conscientious  investigations  of  Per  ran,  tested  and  confirmed  as. 
previously  mentioned  by  the  commissions,  prove  without  any  doubt  that  this  parasite  in  its- 
complete  morphology  passes  through  the  following  phases:  Spiral  filament,  appearance  of 
spores  in  the  latter,  escape  of  these,  growth  of  the  same  and  differentiation  of  its  contents,  con- 
version into  a  muriform  body,  escape  of  a  cloud  of  protoplasm,  condensation  of  the  latter,  and 
the  formation  of  an  extremely  fine  spirillum,  which  is  the  thallus  of  new  vegetations, 

(5)  That,  moreover,  in  certain  stages  of  the  culture  there  are  constantly  bodies  called 
oogonia  and  oosphera  whose  role  should  be  further  studied,  as  also  other  less  constant  forms  ■ 
which  certainly  are  not  extraneous  to  the  microphite. 

(6)  That  independent  of  every  other  influence,  the  injections  of  the  fluid  cultures  have  a 
marked  pathogenic  action,  frequently  mortal  and  even  rapidly  so,  without  either  the  symp- 
toms or  the  autopsy  suggesting  any  other  affection  than  cholera. 

(This  conclusion  was  modified  in  the  following  manner: 

"(6)  That  aside  from  every  other  influence,  the  injections  of  the  liquid  cultures  are  fol- 
lowed by  a  marked  pathogenic  action,  frequently  and  rapidly  mortal;  and  by  reason  of  having 
to  do  with  an  inoculation  of  cholera  products,  and  by  reason  of  the  phenomena  observed  during  - 
life  and  after  death,  it  is  justifiable  to  admit  an  analogy  with  Asiatic  cholera.") 

(7)  That  in  this  infection  produced  by  means  of  hypodermic  injections  the  gastric  intes- 
tinal disturbances  and  the  sym]3toms  dependent  upon  them  are  wanting,  as  they  ought  to  be; 
the  symptoms  are  those  of  rapid  infection  with  a  very  accentuated  coldness,  convulsive  appar- 
ently painful  movement  and  cyanosis,  in  guinea-pigs. 

(8)  That  in  the  blood  a  micro  cythfemia  is  constantly  observed,  the  more  accentuated  the 
greater  the  dose,  besides  coci  and  disks  of  varioiis  sizes,  although  not  well  recognized.  This 
blood  reproduces  in  bouillon  and  in  gelatine  tubes  or  plates,  all  the  forms  which  characterize 
the  micro-organism  in  question,  and  which  are  themselves  propagable  through  interminable 
series  of  cultures. 

(9)  That  in  man  all  the  phenomena  occasioned  by  hypodermic  injection  exist,  but  a  lesser 
quantity  of  the  injection  material  causes  slighter  development  and  less  violence. 

(10)  That  these  facts  have  been  corroborated  in  large  part  by  Van  Ermengem  (oogonia, 
oospheran  and  the  symptoms  following  the  inoculation  with  much  serious  diarrhoea,  in  the  cases 
of  injection  into  the  duodenum — diarrhoea  in  which  there  are  comma  bacilli,  capable  of  being 
cultivated  in  series,  the  forty-second  having  been  reached  in  guinea-pigs,  always  causing  death). 

(11)  That  from  all  the  facts  related  the  scientific  conviction  follows  that  the  micro-organ- 
ism which  produces  cholera  has  been  discovered  and  described,  which  conclusion  well  estab- 
lished by  the  labors  of  Koch  alone,  and  supported  by  many  considerations,  has  to-day  received 
new  confirmation. 
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(13)  That  from  tlie  point  of  view  of  tlie  commission,  there  is  no  gx-eat  importance  in  de- 
termining tlie  taxonomic  situation  of  the  micro-parasite,  since  in  order  to  resolve  this  part  of 
the  question  certainly  and  definitely,  it  is  necessary  to  closely  st^^dy  the  forms  in  those  cult- 
ures not  yet  sufficiently  known,  and  to  fix  more  definitely  than  is  at  present  possible  the  classi- 
fication of  the  cryptogamic  plants. 

(13)  That  by  diminishing  the  dose,  or  attenuating  the  activity  of  the  cultures  through  the 
action  of  oxygen  or  of  time,  we  become  possessed  of  a  liquid  of  less  intense  action,  which  in 
spite  of  very  insignificant  disturbances  leaves  the  guinea-pigs  insusceptible  to  the  effects  of 
greater  doses  or  of  more  virulent  cultures. 

(14)  The  same  experiments  attempted  upon  man,  but  in  smaller  doses,  prove  that  preven- 
tion is  as  evident  as  in  the  animals. 

(15)  That  these  deductions,  as  respects  prophylaxis,  create  the  hope  that  the  means  of  avoid- 
ing cholera  has  been  discovered;  but  the  discovery  can  not  be  affirmed  without  testing  it  in  an 
epidemic. 

(16)  That  various  substances  markedly  noxious  to  man  do  not  retard  in  the  slightest  de- 
gree the  evolutions  of  the  microbe,  and  callabar  bean  even  favors  and  stimulates  them  very 
decidedly. 

On  scientific  grounds  the  commission  has  nothing  more  to  add.  We  have  endeavored  to 
be  brief,  although  the  subject  is  so  vast,  and  we  have  sought  to  let  the  facts  speak  rather 
than  words. 

But  before  closing  the  Academy  would  add: 

(1)  That  an  expressive  communication  has  been  sent  to  Dr.  Ferran  in  which  is  mani- 
fested the  high  estimation  in  which  the  Academy  holds  his  special  knowledge  in  micro- 
biology; that  they  nominate  him  corresponding  member,  since  by  his  residence  outside  of 
Barcelona  he  can  not  be  an  active  member;  and  that  they  have  handed  to  him  a  gold  medal 
with  a  personal  inscription  and  the  date  of  the  day  upon  which  they  voted  the  report. 

(3)  That  they  strongly  advise  the  nmnicipality  of  Barcelona  to  furnish  Dr.  Ferran  the 
assistance  necessary  for  the  prosecution  of  his  labors,  that  he  may  travel  if  necessary  in 
search  of  new  facts,  and  that  if  it  is  possible  they  may  create  a  special  laboratory  under  his 
direction  in  order  that  he  may  continue  his  stiidies  in  this  or  other  diseases,  etc. 

(3)  That  it  being  impossible  to  nominate  as  a  corresponding  member  of  the  Academy  his 
colaborator  in  these  discoveries.  Dr.  Pax;li,  because  he  does  not  meet  the  necessary  conditions,, 
the  corporation  manifests  towards  him  its  regret  for  not  being  able  to  do  so,  as  also  the 
esteem  in  which  the  Academy  holds  his  valuable  and  intelligent  co-operation. 

For  the  satisfaction  of  all  and  as  a  proof  of  having  performed  our  duty  the  commission 
states  that  all  the  objects  have  been  sterilized  at  once  after  they  became  useless  for  study,  and 
that  the  dead  guinea-pigs  were  as  a  measure  of  precaution  immersed  in  a  concentrated  solu- 
tion of  corrosive  sublimate  and  immediately  afterwards  destroyed  by  fire. 

All  of  which  we  have  the  pleasure  of  sxibmitting  for  the  approbation  of  V.  S.  I.,  in  fulfill- 
ment of  the  charge  which  was  placed  upon  us. 

Dr.  L.  Carreras.  Dr.  J.  Gine. 

Dr.  E.  Bertran.  Dr.  H.  RoiG. 

Dr.  Soler.  Dr.  R.  Rodriguez  Mendez,  President. 

Barcelona,  March  11,  1885. 

In  addition  to  the  foregoing  conclusions  we  think  it  advisable  to  publish  the  clinical 
observations  which  accompany  the  report  of  the  Royal  Academy  of  Medicine  and  Surgery  of 
Barcelona,  because  they  refer  to  the  individuals  inoculated  for  the  purpose  of  the  investiga- 
tions of  the  commission  of  this  Academy. 

1.— INDIVIDUALS  INOCULATED  WITH  THE  ARTIFICIAL  CULTURES  OF  THE  MICRO-ORGANISMS 

OF  CHOLERA. 

(a)  The  following  gentlemen  received  a  half  a  cubic  centimeter  of  the  culture  in  the. 
postero-inferior  part  of  each  arm  : 
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(Here  follow  the  names  of  six  physicians,  of  four  students  of  medicine,  and  of  three  others.) 

(b)  Two  physicians  (names  given)  received  a  half  cubic  centimeter  in  a  single  arm. 

(c)  Two  physicians  and  two  others  (all  the  names  given)  were  inoculated  by  the  gradual 
method,  without  occasioning  general  symjitoms. 

2.-INDIVIDUALS  INOCULATED  A  SECOND  TIME. 

Six  physicians  and  two  others  (the  names  given)  were  subjected  to  a  second  inoculation. 
The  second  injection  made  with  the  above  named  culture  did  not  produce  any  of  the 
general  symptoms  to  which  the  first  gave  rise,  and  the  local  phenomena  were  markedly  lessened. 

3.— CLINICAL  HISTORY  OF  THE  INDIVIDUALS  INOCULATED  FOR  THE  FIRST  TIME. 

Observation  1. — -The  23d  of  February,  1885, 1  submitted  to  inoculation  of  the  cholera  microbe. 
At  5  o'clock  p.  m.,  on  the  said  day,  Dr.  Jaime  Ferran  y  Clua  jierformed  upon  me  a  hyper- 
dermic  injection  of  the  cholera  virus — half  cubic  centimeter — in  the  posterior  part  of  each 
arm.  I  noticed  nothing  until  about  three  hours  after,  when  a  severe  pain  in  the  site  of  the 
injection  reminded  me  of  the  operation;  j^ain  which  gradually  increased  imtil  the  free 
action  of  the  superior  extremities  became  impossible,  and  which  radiated  to  the  tendinous 
insertion  at  the  olecranon  of  the  three  heads  of  the  triceps. 

At  11  p.  m.  I  retired  to  bed,  and  after  a  slight  chill  I  experienced  a  genuine  fever;  the  tem- 
peratiire  went  up  at  least  a  degree  and  the  pulse  reached  a  hundred.  Aching  of  the  bones  was 
general;  slight  pain  in  the  head,  abnormal  thirst  somewhat  intense,  urinary  secretion  slightly 
increased,  great  agitation,  and  complete  insomnia. 

At  8  in  the  morning  of  the  following  day,  the  24th,  I  arose,  the  previous  symptoms,  how- 
ever, continuing;  and  finding  that  this  condition  did  not  prevent  me  from  devoting  myself  to 
the  duties  of  my  profession,  I  passed  the  whole  morning  prostrated  and  in  a  better  condition  to 
keep  the  bed  than  go  into  the  street. 

At  1  o'clock  p.  m.  of  the  24:th  I  dined,  but  with  little  appetite,  and  during  the  afternoon; 
at  8  o'clock  p.  m. ,  the  general  symptoms  somewhat  abated  and  rapid  defervescence  began  at 
that  hour.  At  10  o'clock  the  fever  had  almost  entirely  disappeared,  so  that  when  I  retired  I 
soon  fell  asleep  and  passed  the  whole  night  in  a  profound  and  quiet  slumber. 

On  the  25th,  upon  rising,  there  were  no  remains  of  the  inoculation  except  the  pain  in  the 
arms,  which  continued  to  diminish  gradually  until  the  forty-eighth  hour  from  the  inoculation, 
■when  it  entirely  disappeared. — Prudencio  Serenana,  Barcelona,  March  11,  1885. 

Observation  2. — Inoculated  with  a  hyperdermic  syringe  in  the  posterior  part  of  both  arms. 
[Here  are  succinctly  described  the  jjrincipal  symptoms  of  the  inoculation.  ]  At  3  o'clock  I  began 
to  feel  a  severe  pain  in  both  arms,  which  progressively  increased  until  they  became  stiff;  sim- 
ultaneously with  this  pain  a  general  prostration,  intense  cold  with  involuntary  chattering  of 
the  teeth,  with  marble-like  coldness  in  the  hands  and  feet,  frontal  headache,  nausea,  two  move- 
ments of  the  bowels,  the  last  semi-diarrhoeal  (it  should  be  remarked  that  I  usually  suffer  from 
constipation,  not  having  a  movement  oftener  than  every  three  or  four  days);  acceleration  of 
the  pulse  to  96  beats;  these  symptoms,  which  I  allow  myself  to  denominate  concentration,  were 
augmented  up  to  twelve  hours  after  the  inoculation,  and  I  found  it  necessary  to  go  to  bed  on 
account  of  some  dismay;  this  condition  remaining  a  half  hour,  a  reaction  was  not  expected, 
and  this  corres]Donded  to  the  first  period;  intense  fever  developed;  the  jjulse  increased  to  125 
pulsations,  the  temperature  to  39°  C;  the  headache  became  more  intense;  great  thirst;  loss  of 
sense  of  taste;  light  delirium.  The  fever  lasted  from  twelve  to  eighteen  hours  from  the  inocu- 
lation, and,  this  terminated,  there  only  remained,  according  to  my  recollection,  the  pain  in  the 
arms  and  the  prostration,  which  finally  disappeared  in  five  days  after  the  inoculation. — Igna- 
cio  Llorens,  Barcelona,  March  11,  1885. 

Observation  3. — At  11  o'clock  in  the  morning  of  the  3d  instant.  Dr.  Jaime  Ferran  injected 
by  means  of  a  hyperdermic  syringe  a  half  cubic  centimeter  of  pure  culture  in  each  arm. 

The  pain  which  the  injection  caused  was  slight  in  the  right  arm,  and  a  little  more  sensible 
in  the  left;  however,  it  did  not  long  persist,  for  already  at  2  o'clock  (a  little  more  or  less)  it  had 
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completely  disappeared;  observing  no  special  phenomena,  I  was  able  to  eat  with  the  usual 
appetite  at  2  p.  m. 

A  little  after,  the  ijain  in  both  arms  re-appeared,  gradually  increasing  in  intensity  until 
movement  of  them  was  extremely  difficult;  these  painful  symptoms  were  re-enforced  by  some 
general  troubles  (frequency  of  pulse,  general  malaise,  headache,  aching  of  the  bones,  etc.).  I 
had  to  abandon  my  usual  occupations  and  keep  to  the  bed. 

These  phenomena  reached  their  height  at  dusk  and  jDersisted  during  the  whole  night, 
repeated  chills,  nausea,  copious  perspiration,  slight  crami:)S  in  the  calf  of  the  right  leg  j^resent- 
ing  themselves;  there  was  no  sign  of  diarrhoea. 

All  the  above-mentioned  symptoms  persisted,  although  with  a  very  slight  degree  of  intens- 
ity, during  the  whole  of  ith ;  nevertheless  it  is  right  to  admit  that  the  pain  in  the  arms  was  very 
severe,  movement  of  them  being  almost  absolutely  impossible,  on  account  of  which  I  was 
obliged  to  remain  in  bed. 

Upon  the  following  day  a  diminution  of  the  symptoms  was  marked ;  in  fact  the  chills, 
nausea,  cramps,  and  sweating  had  disappeared,  and  the  frequency  of  the  pulse,  headache,  and 
local  pains  at  the  site  of  the  injection  had  diminished. 

Little  by  little  the  said  phenomena  disaijpeared,  and  I  was  free  of  them  on  the  6th, 
excepting  a  slight  difhculty  in  certain  movements  of  both  arms,  which  persisted  almost  during 
the  whole  of  the  7th. 

Thus  are  briefly  related  the  effects  which  the  inoculation  of  the  comma  bacillus  produced 
with  me. — Dr.  Farriols  Anglada,  Barcelona,  March,  1885. 

Observation  4. — At  11  o'clock  a.  m.  of  the  -Ith  of  March,  1885,  a  half  a  cubic  centimeter  of 
the  fluid  culture  of  the  microbe  of  cholera  was  injected  into  each  arm  of  the  undersigned. 
Pulse  normal,  76  per  minute. 

Pain,  as  in  every  hypodermic  injection,  increased  little  by  little,  and  was  already  somewhat 
intense  at  3  o'clock  in  the  afternoon,  at  which  hour  it  had  extended  to  the  elbow  and  to  the 
upper  third  of  the  fore-arm,  but  was  not  felt  in  the  fibro-articular  tissue  of  the  elbow,  except 
in  the  subcutaneous  cellular  tissue;  headache,  which,  without  being  very  intense,  was  rather 
troublesome  by  reason  of  its  persistence  and  duration,  for  I  was  not  free  of  it  until  11a.  m.  of 
the  following  day  (the  5th),  upon  which  it  began  to  disappear  quite  rapidly,  there  being  sub- 
stituted for  it  a  heaviness  of  the  head,  which  lasted  the  whole  day. 

At  the  same  hour  when  the  headache  began,  I  commenced  to  feel  somewhat  cold  all  over 
the  body,  and  at  7  experienced  slight  chills.    Pulse,  108  per  minute. 

Nevertheless  niy  appetite  did  not  leave,  for  I  had  dined  at  1  and  taken  supjjer  at  8,  as 
upon  other  days. 

At  9  at  night  the  chills  returned,  and,  being  already  in  bed,  they  ceased  in  a  quarter 
of  an  hour,  a  very  intense  heat  being  substituted  for  them,  which  caused  me  to  move  contin- 
uously, although  the  pain  in  the  arms  protested  against  every  movement.  The  pulse  was  120 
to  130  per  minute.  This  lasted  all  night,  although  it  remitted  somewhat  at  3  o'clock  in  the 
morning. 

I  could  not  sleep  more  than  a  short  snatch  at  1  o'clock  in  the  morning — insomnia,  which 
also  appeared  to  me  might  be  due  entirely  to  the  pain  in  the  arms,  if  not  indeed  to  the  head- 
ache. 

During  the  whole  of  the  night  (from  the  4th  to  the  5th)  lips  very  dry,  tongue  pasty,  cov- 
ered by  a  light  coat;  some  thirst,  but  it  was  more  owing  to  necessity  of  moistening  the  lips 
than  a  desire  to  drink. 

Urine  scanty,  only  a  quarter  of  the  normal  quantity;  color  a  little  increased,  and  no  deposit 
of  any  kind  after  cooling.  I  do  not  consider  that  this  scarcity  may  be  due  to  the  fever,  because 
I  had  already  noted  it  the  same  evening  of  the  4th,  in  which  there  was  solely  a  slight  accelera- 
tion of  the  pulse.  Neither  sweating  nor  diarrhoea.  Was  it  due  to  the  action  of  the  active 
principle  of  the  culture  upon  the  medulla? 

On  the  morning  of  the  5th  a  passage  somewhat  diarrhoeal;  scarcely  any  fever;  the  pain  in 
the  arms  was  continued  with  much  intensity,  and  the  headache,  as  already  mentioned,  began 
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to  diminish,  in  a  notable  degree  at  11  a.  m.,  and  at  1  p.  m.  there  remained  only  a  heaviness  of 
the  head,  which  lasted  all  day. 

During  the  night  of  the  5th  to  the  6th  there  was  no  pain  in  the  arms.  I  slept  soundly  all 
night. 

Afterwards  there  remained  nothing  more  than  the  pain  in  the  arms,  which  diminished  to 
such  a  degree  that  by  the  third  day  I  could  already  move  them  with  some  freedom,  and  by  the 
fifth,  it  had  disappeared  entirely,  a  slight  itching  only  remaining,  which  lasted  up  to  to-day. — 
Quirico  J.  Eapadaler,  Barcelona,  March  11,  1885. 

Observation  5. — The  phenomena  which  I  observed  after  having  myself  inocu.lated  with 
the  comma  bacillus  were  the  following: 

In  three  hours  from  the  inoculation  I  experienced  at  the  site  of  the  small  wound  a  con- 
tinuous and  sharp  pain,  which  increased  in  a  gradual  manner,  and  which  reached  its  maximum 
of  intensity  between  four  and  five  hours;  localized  at  first  in  the  thoracic  members  it  was  not 
slow  in  extending  over  the  whole  body,  but  was  always  more  intense  in  the  first  location,  and 
was  accompanied  by  a  muscular  relaxation,  which  made  it  impossible  for  me  to  put  forth  any 
strength. 

In  the  nervous  system  I  observed,  or  I  thought  I  observed,  that  there  was  some  diminution 
of  general  sensibility;  very  marked  insomnia,  which  continued  until  the  morning  of  the  fol- 
lowing day. 

At  the  same  time  that  the  pain  began  I  experienced  intense  and  frequent  chills,  which  recurred 
at  short  intervals,  accompanied  by  profuse  perspiration  until  4  o'clock  in  the  morning.  The 
chills  ceased  three  hours  after  they  began. 

In  the  digestive  apparatus  nothing  abnormal  observed. 

My  companions  said  that  they  had  noticed  that  my  face  was  swollen. 

All  the  phenomena  were  diminishing  from  the  hour  indicated,  and  in  such  a  manner  that 
in  forty-eight  hours  my  condition  was  normal. — Miguel  Nebot  Mesquida,  Barcelona,  March, 
1885. 

Ohservation  6. — It  was  about  7  p.  m.  when  Dr.  Ferran  vaccinated  me.  At  9  p.  m.  I 
already  felt  uneasy;  a  heaviness  in  the  arms  which  troubled  me  much,  until  at  10  I  could  not 
do  anything  with  them,  such  was  the  pain  which  they  caused  me,  it  being  much  greater  when 
there  was  any  movement,  for  I  could  not  even  extend  them.  At  11  p.  m.  I  experienced  a  palpita- 
tion of  the  heart,  which  only  disturbed  me  by  the  darting  pains  which  it  from  time  to  time 
•occasioned  me,  although  they  were  not  very  severe ;  at  the  same  time  respiration  was  a  little 
difficult,  there  being  a  tendency  to  more  profound  iiaspirations;  besides  all  this  the  pains  in  the 
arms  went  on  increasing,  and  at  the  same  time  I  counted  my  pulse  twice,  finding  the  beats  86 
per  minute  each  time. 

At  half  past  11  p.  m.  I  went  to  bed,  sleeping  until  1  a.  m.,  when  I  awoke  (which  does  not 
happen  to  me  usually),  experiencing  until  5  a.  m.  a  slight  insomnia,  quiet  and  comfortable 
while  I  made  no  movement,  at  which  hour  I  again  went  to  sleep. 

It  is  not  to  be  thought  of  that  my  inability  to  sleep  was  due  to  the  fear  of  having  been 
injected  with  comma  bacilli,  for  I  was  quiet,  and  quite  gratified  at  having  the  honor  of  being 
among  the  first  vaccinated  in  Barcelona.  I  make  this  declaration  in  order  to  remove  the  idea 
that  the  cause  of  insomnia  was  fear,  for  there  were  many,  including  Dr.  Ferran,  who  asked 
me  that  question. 

I  remained  all  the  morning  in  bed,  on  account  of  being  unable  to  make  any  movements  of 
my  arms  without  great  pain,  and  on  account  of  my  whole  body  being  bathed  in  a  copious  warm 
perspiration;  Iliad  no  fever,  as  a  friend  told  me,  a  third-year  student  of  medicine  who  had  visited 
me.  In  the  afternoon  I  arose,  dined  with  my  usual  appetite,  and  passed  the  rest  of  the  day 
comfortably,  excepting  that  at  5  p.  m.  I  was  seized  for  a  few  minutes  with  chills  and  pains  in  the 
arms,  which  did  not  cease,  not  being  able  to  perform  adduction  or  abduction  with  them,  for  I 
thought  that  the  axillary  glands  were  infarcted.  I  passed  the  whole  night  in  slumber,  and 
the  following  day  all  the  pain  somewhat  diminished. 

During  this  term  I  had  experienced  neither  vomiting,  diarrhoea,  nausea,  or  cramps;  ia 
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"view  of  these  lalter  statements  I  would  ask  if  predisposition  for  this  disease  was  absent. — Juan- 
net  Cardona,  Barcelona,  March,  1885. 

Observation  7. — At  3  p.  m.  of  the  lltli  of  March,  1885,  being  in  the  vaccination  hall  of  Dr. 
Juan  Gind  y  Pentagas,  Dr.  Jaime  Ferran  y  Clna  injected  into  the  lower  posterior  third  of 
■each  arm  one  half  cubic  centimeter  of  his  culture  of  perosnospera-Ferrani. 

Subsequently,  in  order  to  try  the  experiment  for  the  first  time,  whether  there  might  be 
antagonism  between  the  two  viruses,  I  inoculated  myself  in  the  anterior  superior  third  of  each 
arm  with  vaccine  lymph. 

There  were  present  Dr.  Prudencio  Seranana;  the  sons  of  Dr.  Gind;  a  student  of  medicine, 
Mr.  Eduardo  Padros ;  and  some  other  alumni  of  the  same  faculty. 

Up  to  G  p.  m.  I  observed  nothing  else  than  a  very  slight  pain  produced  by  the  puncture  of 
the  hypodermic  needle ;  biit  from  that  hour  I  commenced  to  feel  a  certain  heaviness  in  the 
■arms,  rise  of  temperature,  Avhich  went  on  increasing  up  to  7  p.  m. ,  at  which  hour  the  pulse  was 
9G  per  minute. 

At  8  p.  m.  I  observed,  and  it  seemed  strange  to  me,  a  marked  fall  of  temperature,  followed 
by  coldness  in  the  extremities;  the  pulse  was  80  per  minute. 

At  quarter  p^ist  8  p.  m.  1  experienced  chills,  and  the  pulse  fell  and  became  almost  thready. 
I  ate  my  supper  as  usual. 

At  9  p.  m.  the  temperatvire  again  I'ose;  the  pain  in  the  arms  became  intense;  I  again  felt 
pain  in  the  stomach  and  intestines,  which  had  been  already  experienced ;  at  G  a.  m.  I  had  a 
;slight  headache,  the  eyes  hot,  general  malaise,  pulse  108  and  thready. 

At  10  a.  m.,  as  usual,  I  took  coffee. 

At  10:30  a.  m.  the  temperature  had  diminished  slightly,  the  pulse  being  100;  the  general 
malaise  continued ;  the  pain  in  the  arms  increased  and  I  noted  the  return  of  pain  in  the  intestines, 
but  without  desire  to  defecate. 

At  11  p.  m.  the  same  symptoms  with  chills,  with  pulse  lowered  and  headache. 

At  13  o'clock  noon  the  same  symptoms,  general  malaise,  congestion  of  the  eyes  and  head, 
the  face  much  flushed,  much  drowsiness,  and  I  experienced  much  thirst,  and  drank  luuch. 

I  went  to  bed  and  slept  profoundly  until  8  p.  m. :  I  turned  again  to  sleep,  but  I  arose  at 
10  p.  m.  to  look  around,  for  the  pain  rendered  my  arm  liseless  ;  the  chilliness,  the  general  ma- 
laise, and  the  fever  had  disappeared  ;  only  the  pain  in  the  thoracic  extremities  remained,  and 
I  experienced  a  sense  of  debility  as  great  as  that  observed  in  the  convalescence  from  a  severe 
•disease. 

At  quarter  past  lip.  m.  the  pulse  was  88  and  thready. 

At  half  past  11  p.  m.  Drs.  Gine  and  Luis  Carreras  examined  my  blood  with  the  microscope 
they  saw  a  few  very  small  granules. 

At  1  o'clock  p.  m.  of  the  12th,  general  malaise  without  chills,  the  arms  painful,  pulse  84,  a 
subepidermic  stinging  pain  in  various  parts  of  the  body. 

At  5  p.  m.  same  symptoms  continued  with  increase  of  temperatiire;  pulse  108,  and  very 
slight  intestinal  pains. 

At  half  past  G  p.  m.  the  same  symptoms  continued  ;  I  had  no  appetite,  nor  thirst,  nor 
-desire  for  tobacco. 

At  11  p.  m.  pulse  96,  but  the  temperature  had  notably  fallen. 

I  went  to  bed  and  noticed  that  I  had  hypersemia  with  considerable  injection  of  the  con- 
junctiva ;  inflammation  of  the  arm. 

At  the  puncture  made  during  the  vaccination  nothing  particular  was  noticed  ;  it  was  very 
natural,  since  it  was  only  thirty-six  hours  since  the  introduction  of  the  lymph. 

I  arose  at  9  o'clock  on  the  morning  of  the  13th,  and  felt  perfectly  well ;  I  was  able  to  clothe 
myself  alone,  and  the  pulse  marked  only  68  per  minute. 

At  3  o'clock  in  the  afternoon,  I  continued  in  good  health  and  the  pain  in  the  arms  was 
scarcely  perceptible.— Claramount  y  Purest,  Barcelona,  March  13.  18S5. 

Observation  8.— Eduardo  Bertran  Rubia,  aged  -±6;  medium  height;  ordinarily  vigorous; 
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functions  normal,  without  preceding  disease  or  diathesis  of  any  kind.  Submitted  himself, 
February  23,  1885,  to  a  hypodermic  injection  of  a  pure  culture  of  comma  bacilli. 

The  culture  was  in  bouillon  (the  source  of  the  bacilli,  Dr.  Van  Ermengem  of  Brussels); 
it  was  rich,  at  the  maximum  of  its  virulence,  recently  removed  from  the  incubator  (this  clini- 
cal history  is  another  proof :  which  demonstrates  that  already  in  the  control  experiments  I 
employed  the  culture  at  its  maximum  virulence,  a  fact  which  those  who  seek  for  the  sup- 
posed secret  of  attenuation  should  have  fixed  in  their  minds,  and  which  was  published  in  the 
report  made  by  the  Royal  Academy  of  Barcelona)  ;  previously  examined  by  the  microscope,  it 
was  ascertained  that  the  culture  was  composed  of  comma  bacilli  or  of  spirilli,  without  mix- 
ture with  any  other  species  of  germs  or  living  elements. 

The  syringe  and  its  canulawere  sterilized  with  scrupulous  care;  quantity  injected,  one- 
half  centimeter;  region,  the  posterior  portion  of  the  left  arm  at  the  juncture  of  the  lower  third 
with  the  middle  third;  time,  1  p.  m. 

At  3  p.  m.  pain  began  in  the  region  of  the  puncture;  gradual  increase  of  tension  of  the 
tissues;  local  increase  of  temperature. 

At  7  p.  m. ,  the  pain  is  tensive  and  lacerating ;  tumefaction  and  increased  heat  in  the 
part  cousiderahle;  much  difficulty  in  the  movements  of  the  arm.  The  left  hand  began  to 
grow  cold  at  the  same  time  that  the  local  symptoms  of  inflammation  rapidly  increased. 

At  8  p.  m.,  chills,  malaise,  uneasiness;  slight  coldness  of  the  extremities,  with  some 
cyanosis  in  them;  soon  there  began  a  marked  febrile  action  which  increased  until  dawn,  when 
defervescence  set  in,  terminating  in  a  genuine  stage  of  sweating.  Altogether  it  closely 
resembled  an  attack  of  intermitting  fever.  The  extremities  alwaj^s  continued  cold,  particu- 
larly the  left.  At  the  beginning  of  the  hot  stage  I  had  a  profuse  diarrhceal  stool,  but  with- 
out any  choleriform  character;  maximum  temperature  during  the  attack  39.5  0.;  pulse  120 
(taken  at  the  radius). 

During  the  whole  of  the  following  day  the  local  symtoms  continued  in  all  their  intensity, 
even  with  somewhat  increased  intensity.  At  the  same  hour  as  of  the  previous  day,  and  in  the 
same  manner  and  with  an  equal  duration,  an  access  of  fever  was  observed,  but  without 
diaridioeal  stool,  and  with  less  pyretic  intensity. 

Maximum  temperature  38.5  degrees  C;  pulse  110. 

Upon  the  third  day  I  had  no  febrile  attack. 

Microscopic  examination  of  the  blood,  on  the  second  day,  showed  the  infection  of  that 
humor  by  considerable  mimbers  of  granules;  microglobulie  was  miich  less  perceptible  than 
in  other  persons  inoculated  at  the  same  time  with  the  same  culture. 

The  local  symptoms  continued,  but  with  gradual  although  slow  diminution  during  eight 
days  (which  is  exceptional).  Resolution  of  the  infarct  was  complete,  and  without  suppura- 
tion, as  in  all  other  cases  under  observation. 

During  the  personal  observation,  whose  details  I  have  given  in  their  order,  I  did  not 
change  my  usual  food  in  any  manner,  nor  my  duties  nor  habits,  neither  did  I  take  any  medi- 
cine; I  desired  not  to  alter  or  to  disturb  the  spontaneity  of  the  phenomena  observed. — E. 
Bertran  y  Rubio. 

Observation  9. — The  lith  day  of  last  February,  at  4  o'clock  in  the  afternoon,  I  submitted 
to  inoculation  with  microbes  of  Asiatic  cholera,  the  hypdoermic  injection  being  performed 
by  Dr.  Ferran  at  the  humeral  insertion  of  the  i-ight  deltoid,  and  received  a  half  a  cubic  centi- 
meter of  a  culture  of  the  comma  bacillus. 

I  did  not  permit  the  same  operation  upon  my  left  arm  because  of  the  sharp  pain  felt  upon 
the  introduction  of  the  canula  of  the  syringe,  which  in  its  entrance,  perhaps,  wounded  some 
nervous  filament.    This  pain  disappeared  in  a  quarter  of  an  hour. 

At  5  p.  m. ,  or  an  hour  after  performing  the  injection,  I  began  to  feel  in  the  external  and 
posterior  part  of  the  right  arm  a  severe  pain,  increase  of  heat,  and  a  sensation  of  induration 
of  the  cellular  tissue,  symptoms  which  were  accentuated  momentarily  until  I  was  obliged  tO' 
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hold  the  arm  fixed,  the  fore-arm  semi-flexed  and  the  hand  resting  upon  the  breast  in  order 
to  avoid  every  movement  and  not  to  exasj^erate  the  pain. 

At  the  time  of  the  injection  my  pulse  beat  seventy-two  times  per  minute,  as  noted  by  Drs. 
Juan  Gind  and  Prudencio  Sareilana.  At  a  quarter  to  G  p.  m.  Dr.  Giralt  counted  ninety-four 
beats  to  a  minute  of  the  radial  pulse,  and  at  that  hour  a  slight  headache  began. 

Notwithstanding  this  semi-abnormal  condition  I  ate  a  heai'ty  supper  that  night  and  went 
to  bed,  without  noticing  anything  else  noteworthy,  but  was  slow  to  fall  asleep,  wakening  from 
time  to  time,  which  is  not  my  custom,  being  besides  prompted  to  lighte]i  the  bed  covering  oil 
account  of  the  great  heat  which  I  felt. 

On  the  following  day,  the  15th,  all  the  general  symptoms  had  disaj^peared,  but  not  the  local 
pain,  which,  at  times  severe,  mild  at  others,  had  extended  oVer  the  whole  postei'ior  part  of 
the  arm,  and  whenever  I  attempted  extension  of  the  fore-arm  I  felt  it  as  far  as  the  insertion 
of  the  triceps  in  the  olecranon.  This  pain  lasted,  decreasing  each  day,  for  five  days.  At 
the  invitation  of  Dr.  Ferran,  I  submitted  on  the  4th  instant  to  a  second  inoculation,  which  did. 
not  occasion  other  phenomena  than  the  local  ones  previously  described,  but  these  were  of  less 
intensity  and  less  duration,  not  preventing  me  from  undertaking  a  long  journey  that  same 
day. — Eugenio  Jaquez,  Barcelona,  March  12,  1885. 

Observatio7i  10. — On  the  5th  of  March,  at  11  a.  m..  Dr.  Ferran  inoculated  four  drops  in  to- 
me, two  in  each  arm,  of  the  attenuated  virus  of  cholera.  During  the  first  six  hours  I  noted 
nothing,  but  at  5  p.  m.  besides  the  liveliest  local  pains,  I  experienced  a  slight  general  malaise, 
rise  of  temperature  but  little  pronounced,  and  loss  of  appetite  to  such  an  extent  that  I  could 
scarcely  eat  supper.  The  following  day,  after  a  night  comparatively  tranquil,  I  was  well, 
but  by  the  afternoon  the  same  slight  fever  preceded  by  chills  recurred. 

On  the  third  day  the  pains  in  the  arms  diminished.  On  the  fourth  they  disappeared,  and 
no  infarct  appeared  at  the  site  of  the  punctures. — Antonio  Formica-Corsi,  Barcelona,  March 
13,  1885. 

Observation  11. — On  the  5th  of  the  present  month  my  friend,  Dr.  Ferran,  of  Tortosa,  gave 
me  a  hypodermic  injection  in  each  arm,  of  two  drops  of  his  attenuated  culture  of  the  perono- 
spora  barcilonte,  for  the  prevention  of  Asiatic  cholera. 

The  operation  took  place  at  11  a.  m.,  and  at  3  p.  m.,  lying  down  in  my  study,  I  felt, 
although  I  did  not  expect  it,  a  certain  general  malaise,  which  caused  me  to  count  my  pulse, 
which  was  beating  some  ten  or  twelve  times  more  frequently  than  normal.  I  did  not  measure 
the  temperature  for  I  did  not  then  have  my  thermometer  at  hand,  but  I  presume  that  it  was 
a  degree  or  a  little  more  above  my  normal,  which  is  36°.  5  C.  I  experienced  some  anxiety  and 
a  sensation  which  suggested  localized  chills  in  the  head  or  neck.  These  phenomena  did  not 
prevent  me  from  continuing  my  studies,  for  my  head  remained  clear,  and  they  disappeared 
three  hours  later  without  leaving  more  traces  than  a  marked  anorexia,  which  persisted  two 
days. 

The  local  phenomena  were  few:  lively  pain  the  first  and  second  days,  tolerable  the  third, 
insignificant  the  fourth,  and  none  at  all  on  the  fifth;  no  induration  of  the  subcutaneous  cellu- 
lar tissue  with  the  exception  of  some  slight  swelling  and  increased  firmness  of  the  external 
portion  of  the  triceps  muscle,  due  without  doubt  to  the  i)uncture  of  the  needle  of  the  syringe. 

I  noted  nothing  afterwards  which  I  could  conscientiously  attribute  to  the  slight  infection 
produced. — M.  Cabis  y  Balmaha,  Barcelona,  March  13,  1885. 

4.— CLINICAL  HISTORY  OF  THE  INDIVIDUALS  INOCULATED  A  SECOND  TIME. 

Observation  1. — On  the  4th  of  March,  or  nine  days  after  the  first  inoculation,  Dr.  Ferran 
injected  at  the  same  places,  that  is,  in  the  posterior  portion  of  each  arm,  and  by  the  same 
method  a  half  cubic  centimeter  of  cholera  virus.  The  injection  was  performed  at  11  o'clock  in 
the  morning,  and  it  did  not  awaken  in  my  economy  any  general  phenomena,  all  of  the  func- 
tions continuing  to  be  performed  with  the  most  perfect  regularity.  At  night  I  slept  tranquilly. 

Not  so  with  respect  to  the  local  phenomena.   At  the  points  of  puncture  from  the  moment 
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of  the  injection  a  severe  pain  hegan,  with  exacerbations  upon  the  slightest  movement,  pain 
which  was  increased  in  intensity  during  the  space  of  twenty-four  hours,  and  gradually  subsided 
in  as  many  more. 

The  site  of  the  inoculation  remained  somewhat  painful,  and  even  to-day,  by  pressure  upon 
the  lower  part  of  the  triceps,  I  feel  a  disagreeable  sensation  which  reminds  me  of  the  site  of 
the  punctures. — Prudencio  Sarenaiia,  Barcelona,  March  11,  1885. 

Observation  2. — The  14th,  15th,  16th,  and  17th  of  the  month  of  March  passed  without  any 
development  from  the  vaccine  lymph,  which,  as  I  have  already  said,  I  inoculated  myself  with 
on  the  11th,  at  the  same  time  as  the  inoculation  of  a  culture  of  the  peronospora  ferrani. 

On  the  18th,  in  the  histological  laboratory  of  Dr.  Carreras,  the  naturalist,  Dr.  Ferran  re- 
inoculated  me  with  the  microbe  of  cholera,  injecting  a  half  cubic  centimeter  of  his  peronospora 
into  the  posterior  aspect  of  the  fore-arms. 

According  to  custom,  the  distinguished  micro-biologist  injected  an  equal  dose  of  the  same 
culture  into  my  confrere  and  friend,  Edouardo  Padros. 

This  person,  who  was  inoculated  for  the  first  time,  experienced  something  similar  to  what 
I  perceived  in  myself  after  my  first  inoculation  with  the  peronospora  feri"ani. 

I,  on  the  contrary,  did  not  exj^erience  anything  else  than  a  sharp  pain  in  the  fore-arms, 
which  prevented  me  from  working  for  a  day. 

On  the  22d  the  vaccine  lymph  had  not  yet  given  any  signs  of  life.  The  incisions  were  com- 
pletely cicatrized.  Was  it  that  the  necessary  conditions  of  life  were  not  present?  I  think  so. 
For  among  all  of  my  companions  who  vaccinated  themselves  on  that  same  day  the  same  hap- 
pened to  them. 

With  respect  to  this,  however,  it  may  not  be  believed  by  the  single  experiment  performed 
on  myself  that  the  virus  of  cholera  and  that  of  vaccinia  may  be  antagonistic. — Luis  Clara- 
munt  Furest,  Barcelona,  March  27,  1885. 

Observation  3. — See  the  last  paragraph  of  observation  9. 

Observation  4. — On  the  13th  of  March,  eight  days  after  the  first  inoculation.  Dr.  Ferran 
inoculated  me  with  eight  drops  (double  the  quantity  first  given)  of  the  choleraic  virus,  half  in 
each  arm.  The  inoculation  was  performed  at  quarter  after  4  in  the  afternoon,  two  hours 
after  having  dined.  Notwithstanding  this  I  only  noted  a  slight  pain  in  each  arm  in  an  hour  and 
a  half,  but  especially  in  the  right,  which  was  also  more  painful  at  the  first  inoculation  ;  this 
pain  increased  without  acquiring  much  intensity,  for  it  was  easily  bearable  at  6  o'clock.  I 
observed  no  other  phenomenon,  for  I  supped  heartily  with  my  usual  appetite,  and  experienced 
no  general  symptoms.  To-day,  the  14tli,  upon  rising  I  scarcely  felt  any  remains  of  the  pain 
in  the  arms. — Antonio  Formica-Corsi,  Barcelona,  March  14,  1885. 


REPORT  ON  THE  ATTEMPTS  AT  CHOLERAIC  VACCINATION  MADE  IN  SPAIN  BY  DR.  FERRAN. 

By  Brouardel,  Carrin,  and  Albarran.* 

Mr.  Minister:  Within  the  last  few  weeks  great  attention  has  been  excited  by  the  attempts 
at  anti-choleraic  inoculation  made  in  Spain  by  Dr.  Ferran.  The  medical  and  political  press 
have  reproduced  and  discussed  the  information  obtained  regarding  his  method,  as  well  as  the 
results  of  the  published  statistics.  A  few  persons  have  made  lively  criticisms,  while  others 
find  in  these  attempts  a  legitimate  hope  justified,  namely,  that  of  applying  to  certain  infectious 
diseases  peculiar  to  man  the  prophylactic  methods  employed  with  such  success  by  M.  Pasteur 
against  some  infectious  diseases  peculiar  to  certain  species  of  animals  and  against  others  com- 
mon to  both  man  and  animals. 

Among  the  Consulting  Commission  of  Hygiene  and  the  members  of  the  Academy  of  Medi- 
cine we  have  met  with  the  expression  of  these  divers  sentiments.  Some  physiscians  of  the  South 
had  written  to  several  of  us  to  ask  if  there  was  sufficient  justification  to  prepare  to  practice  vacci- 

*  Presented  to  the  French  Minister  of  Commerce  by  Drs.  Brouardel,  Charrin,  and  Albarran. — Bulletin  de 
1  'Academie  de  Medecine,  No.  27,  Seance  du  7  Juillet,  1885. 
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nation  according  to  the  method  of  Dr.  Ferran.  A  commission  of  the  Royal  Academy  at  Bar- 
celona had  given  a  favorable  opinion  of  the  morphology  described  by  Dr.  Ferran  without 
venturing  an  opinion  on  the  value  of  preventive  vaccination,  too  little  practiced  at  that  time. 
The  drift  of  opinion  was  clearly  in  favor  of  the  attempts  of  Dr.  Ferran. 

On  the  16th  of  June  the  special  choleraic  Committee  of  the  Consulting  Commission  of 
Hygiene  was  assembled,  and  it  unanimously  decided  that  none  of  its  members  had  obtained 
sufficient  information  on  the  methods  adopted  and  results  obtained  by  Dr.  Ferran  to  decide 
whether  these  inoculations  could  be  authorized  in  France ;  it  also  unanimously  decided  that 
there  was  justification  for  sending  a  commission  to  Spain  to  make  an  investigation.  One  of 
the  members,  M.  L.  Pasteur,  remarked  that  in  siich  an  obscure  question  as  that  of  inoculation 
of  weakened  virus  a  preconceived  judgment  would  be  unwise,  that  even  if  the  investigation 
demonstrated  that  the  disease  produced  by  Dr.  Ferran's  inoculations  should  not  be  attenuated 
■cholera,  one  could  not  without  investigation  affirm  that  these  inoculations,  whatever  might 
be  the  nature  of  the  injected  liquid,  are  incapable  of  producing  immvinity  against  cholera. 

The  next  day,  Mr.  Minister,  I  had  the  honor  to  address  you  a  report,  from  which  I  repro- 
duce the  following  passages : 

"June  17,  1885. 

"  Mr.  Minister  :  Within  the  last  two  months  Dr.  Ferran  has  been  making  in  Spain 
.attempts  at  a  new  mode  of  preservation  against  cholera — that  of  choleraic  vaccination.  It  is 
true  that  there  is  still  much  obscurity  regarding  the  nature  of  the  liquid  injected,  its  effects, 
the  innocuousness  or  the  harmfulness  of  the  inoculation.  Nevertheless,  the  statistics  published 
have  been  up  to  the  present  pretty  favorable. 

"It  is  possible  that  the  commission  may  have  to  declare  an  opinion  on  the  value  of  these 
preventive  inoculations;  and  if  the  cholera  invades  France  again,  public  opinion  will  not 
pardon  us  if  we  have  not  decided  upon  the  efficacy  or  non-efficacy  of  choleraic  vaccination. 

"M.  Bouley,  president  of  the  Academy  of  Science,  requested  you  to  send  to  Spain  one  of 
his  pupils.  Dr.  Gibier;  you  immediately  accorded  to  our  young  conf  rere  the  mission  that  he 
sought. 

"But  the  responsibility  which  rests  upon  the  Consulting  Commission  of  Hygiene  and  its 
president  as  to  tlie  prophylatic  measures  to  be  taken  to  prevent  the  invasion  of  France  by 
foreign  diseases  and  to  limit  their  spread  after  invasion,  imposes  the  duty  of  judging  for 
ithemselves  of  the  value  of  the  measures  to  be  recommended  for  future  employment. 

"If,  Mr.  Minister,  you  are  of  this  opinion,  I  have  the  honor,  with  the  accord  of  the  Con- 
-sulting  Commission  on  Hygiene,  to  reqiiest  that  you  may  have  the  kindness  to  direct  a  com- 
mission of  three  persons  to  proceed  to  Spain  and  gather  information  on  the  nature  of  the 
vaccination  liquid  employed,  the  effects  of  the  inoculation,  and  the  degree  of  prevention. 

"P.  Brouardel,  President." 

You  did,  Mr.  Minister,  the  same  day  authorize  a  scientific  commission  to  proceed  to  Spain 
to  study  the  attemj^ts  at  choleraic  vaccination  undertaken  by  Dr.  Ferran. 

You  designated  as  a  member  of  that  commission  the  president  of  the  Consiilting  Com- 
mission of  Hygiene,  M.  Roux,  of  the  Normal  School  laboratory,  and  M.  Albarran  Joaquin, 
resident  physician  in  the  hosj^itals  of  Paris.  For  reasons  explained  later,  Mr.  Roux  felt  com- 
pelled to  decline  the  mission,  and  was  succeeded  by  Dr.  Charrin,  chief  of  the  laboratory  of 
■general  pathology  of  the  faculty  of  medicine. 

After  supplying  ourselves  with  the  materials  necessary  for  the  accomplishment  of  the 
mission  with  which  we  were  charged,  in  order  to  test  the  experiments  of  Dr.  Ferran,  and  in- 
stitute new  ones,  if  it  seemed  worth  while,  we  left  Paris  the  27tli  of  June. 

On  arriving  at  Valencia  we  placed  in  the  hands  of  Dr.  Ferran  the  personal  letter  of  Mr. 
Pasteur. 

Here  is  a  copy  of  that  letter  : 

"Paris,  June  26,  1885. 
"Dear  Doctor:  Our  minister  of  commerce  has  decided  to  send  to  Spain  a  commission 
to  follow  your  operations  and  learn  the  results.    I  greatly  regret  not  being  able  to  accompany 
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it.  But  you  will  be  satisfied  with  its  composition.  Dr.  Brouardel,  .who  is  in  charge,  and 
whose  labors  and  eminent  abilities  and  judgment  are  known  to  you,  is  accompanied  by  two 
very  distinguished  young  doctors,  thoroughly  up  in  microscoj)ic  studies,  Messrs.  Charrin  and 
Albarran. 

"What  you  will  particularly  appreciate  is  the  great  sjjirit  of  impartiality  which  animates 
them.  You  will  easily  realize  this  when  I  add  that  Dr.  Roux,  of  my  laboratory,  at  first  intended 
to  constitute  part  of  this  commission,  but  he  has  been  scrupuloiTS  to  such  a  degree  as  to  decline 
the  honor,  becaiise  he  did  not  desire  it  to  be  said  that  the  commission  included  a  man  who  had 
formed  an  opinion  regarding  the  question  of  cholera.  Mr.  Brouardel  yielded  to  the  scruples 
of  Dr.  Roux,  scrui3les,  in  my  opinion,  exaggerated,  but  that  only  proves  the  desire  here  to  go 
to  you  for  the  purpose  of  studying  everything  without  previous  convictions. 

"You  will  receive  these  gentlemen  with  a  desire  to  lay  the  whole  truth  before  them. 

"For  my  part,  this  is  how  I  look  at  the  question :  You  are  the  object  of  the  raillery  of 
some,  the  hostility  of  others,  and  the  infatuation  of  a  large  number  You  are  reproached  with 
errors  committed  concerning  the  morphology  of  the  bacilli.  They  say  that  you  have  with  your 
cultures  succeeded  in  killing  animals  easily  by  hypodermic  injections,  which  in  other  hands 
has  been  very  difficult,  exceptional,  even  impossible.  All  that,  in  my  opinion,  is  of  very  little 
importance.  They  commence  already  to  recognize  that  you  have  observed  facts  of  morphol- 
ogy which  escaped  others  who  have  studied  the  bacilli  of  Koch,  as  well  as  Koch  himself. 
What  is  of  the  first  importance  to  be  known  is,  whether  you  prevent  the  cholera  in  the  inocu- 
lated persons. 

"  Help  our  mission  to  arrive  at  a  decision  on  this  subject.  You  can  do  that  by  enabling 
them  to  form  their  own  statistics.  You  can  place  under  their  eyes  the  proofs  of  prevention 
through  the  effects  of  your  inoculations,  both  on  man  and  on  animals. 

"Nevertheless,  although  rigid  statistics  are  desirable,  I  entreat  you  particularly,  besides 
the  preventive  experiments  that  I  speak  of,  to  submit  your  cailtures  to  the  examination  of 
these  gentlemen,  and,  if  possible,  to  send  a  few  to  my  laboratory  by  their  hands. 

"  Dr.  Roux  is  not  only  a  good  judge  of  this  matter,  but  he  has  perfected  microscopic  pho- 
tography to  such  a  point  that  his  ]3hotographs  are  of  great  clearness,  even  at  1500  diameters. 

"Accept,  again,  dear  doctor,  the  assurance  of  my  high  consideration  and  my  best  wishes- 
for  the  success  of  your  enterprise.  The  question  of  attenuated  virus  is  yet  so  mysterioiis  that 
no  one  is  justified  in  throwing  stones  at  you  because  of  their  preconceived  ideas  or  d  priori 
arguments.    Facts  alone  must  be  invoked  in  order  to  pass  judgment  upon  your  method. 

"I  have  the  greatest  confidence  that  our  French  mission,  through  your  kindness,  will  be- 
able  to  unravel  the  truth." 

"L.  Pasteur." 

Immediately  after- the  arrival  at  Valencia,  on  the  morning  of  the  30th  of  June,  we  pro- 
ceeded to  the  house  of  Dr.  Ferran.  We  gave  him  the  letter  from  Mr.  Pasteur.  After  having 
read  it,  Dr.  Ferran  declared  to  us: 

(1)  That  he  refused  to  explain  the  process  he  employed  to  produce  attenuation  of  the 
cholera  virus; 

(2)  That  he  authorized  the  commission  to  examine  in  his  laboratory  his  vaccinal  liquid,, 
but  that  he  objected  to  a  single  drop  leaving  his  laboratory  or  being  carried  away; 

(3)  He  proposed  to  the  commission  to  obtain  for  themselves  matter  from  choleraic  dejec- 
tions; to  prejjare  from  it  a  pure  culture,  and  then  give  him  a  flask  of  it  thus  prepared,  this 
flask  to  be  placed  in  a  box  sealed  with  wax.  For  three  days  this  flask  should  remain  in  the 
hands  of  Dr.  Ferran,  the  commission  not  to  be  allowed  to  watch  his  operations.  Finally,  the 
flask  should  be  given  back  to  the  commission;  then  in  its  presence  and  with  this  liquid  vac- 
cinations should  be  performed. 

During  the  same  interview,  to  the  objections  that  we  presented  Dr.  Ferran  made  the  fol- 
lowing replies: 

"  I  wish  to  preserve  my  secret;  in  giving  it  to  you,  I  see  what  I  give  you,  but  I  do  not  see 
what  guarantee  jo\x  give  in  return." 


CHOLERA  IX  EUROPE  AND  INDIA. 


749 


Mr.  Ferran  compared  himself  to  a  manufacturer  who,  having  found  a  process  for  pre- 
paring sulphate  of  quinine  at  25  centimes  a  kilogramme, ■svould  not  be  obliged  to  divulge  his 
mode  of  preparation.  , 

He  finally  asked  us  to  projDose  to  the  minister  of  commerce  to  negotiate  with  him  con- 
cerning the  conditions  under  which  he  would  surrender  his  secret.  We  naturally  refused  to 
undertake  any  such  a  mission.  We  were,  we  told  him,  on  a  scientific  mission  and  not  a  com- 
mercial one. 

After  this  first  interview  we  retired  to  deliberate;  the  conversation  having  been  in  Span- 
ish, and  two  of  us  not  understanding  that  language,  some  of  the  details  might  have  been 
poorly  interpreted. 

The  deliberation  was  short;  none  of  us  had  any  hesitation;  we  could  not  accej^t  the  three 
propositions  of  Dr.  Ferran,  even  forgetting  momentarily  his  strange  resjjonses. 

We  found  ourselves  in  the  presence  of  a  doctor  having  a  secret  remedy  and  sjjeculating 
by  it.    But  what  struck  us  most  was  the  exceptional  character  of  this  remedy. 

When  a  person  devises  a  secret  remedy  it  is  *to  be  supposed  that  its  harmlessness,  once 
established,  the  projirietor  would  not  subject  it  to  important  modifications;  is  that  the  case 
here?  Not  at  all.  Those  of  us  who  are  acquainted  with  the  difficulties  accompanying  the 
preparation  of  bacterial  cultures,  the  delicacy  of  the  process,  and  the  precision  necessary 
during  every  stage  of  the  operations,  know  tliat  in  order  to  prodixce  a  virus  attenuated  to  a 
definite  degree,  numerous  experiments,  repeated  efforts,  are  necessary.  The  principal  i:)oint  is 
to  know  whether  the  liquid  remains  a  virus  or  has  become  a  vaccine,  and  to  obtain  a  regularity 
and  permanency  of  the  attenuation.  Now,  this  constancy  is  so  difficult  to  obtain  that  during 
his  first  years  Mr.  Pasteur  himself  encountered  frequent  deceptions.  Who  then  can  say,  unless 
we  know  in  all  its  details  the  mode  of  preparation  of  choleraic  vaccine  employed  by  Dr.  Fer- 
ran, that  it  will  remain  always  the  same? 

These  remarks  appear  to  us  all  the  more  necessary  because,  according  to  the  admissions  of 
Dr.  Ferran,  each  new  provision  of  vaccine  requires  a  repetition  of  the  process  of  weakening; 
that  his  weakened  virus  does  not  reproduce  itself,  but  that  each  time  we  must  go  back  to  the 
source. 

If  the  vaccine  be  not  lasting  will  not  modifications  of  it  occur  by  accident?  Now,  it  must 
not  be  forgotten  that  it  is  not  animals  that  are  inoculated;  it  is  men.  Is  there  among  us  a 
single  doctor,  having  at  his  disposition  the  vaccine  of  Dr.  Ferran,  ignorant  of  its  mode  of 
preparation,  incapable  to  judge  of  its  value,  who  would  dare  accept  the  responsibility  of  prac- 
ticing or  counseling  anti-choleraic  vaccination? 

We  thus  had  to  judge  of  the  value  of  a  secret  remedy ;  but  although  chemistry  fur- 
nishes the  means  of  testing  and  analyzing  remedies,  for  this  vaccine,  on  the  contrary,  there 
was  no  other  proof  than  the  results  of  inoculation  itself.  As  a  commission  we  could  not  accept 
the  offer  of  Dr.  Ferran  to  verify  what  he  proposed  to  show  us,  inasmuch  as  all  the  time  the 
operation  woiild  be  a  mystery  to  us.  Our  mission  was  to  decide  whether  the  anti-choleraic 
inoculations  of  Dr.  Ferran  could  be  authorized  in  France.  Before  seeing  Dr.  Ferran  we  had, 
in  common,  determined  upon  a  programme  which  can  be  stated  in  a  few  words:  To  follow  step 
by  step  each  of  the  operations  of  Dr.  Ferran  from  the  collection  from  the  choleraic  dejections 
up  to  the  time  of  the  inoculations;  to  make  all  such  control  experiments  and  others  that  might 
be  called  for;  then  to  perform  oiirselves  the  same  operations  frequently  until  we  should  arrive 
at  identical  and  constant  results. 

We  did  not  expect  to  be  able  to  submit  to  the  minister  of  commerce  and  the  Consulting 
Commission  of  the  Academy  a  final  report  as  to  the  authorization  in  France  of  Dr.  Ferran's 
method  of  anti-choleraic  inoculation  until  we  had  applied  every  test,  submitted  everything  to 
the  criticism  of  our  colleagues,  and  then  requested  the  savants  to  make  a  definite  decision. 

On  the  other  hand,  not  desiring  that  any  of  the  reasons  upon  which  our  judgment  was 
based  should  be  later  the  subject  of  dispute  on  the  -part  of  Dr.  Ferran,  we  decided  to  com- 
municate to  him  the  dispatches  and  letters  that  we  addressed  to  the  minister  of  commerce. 

Having  formed  this  resolution,  we  again  proceeded  to  Dr.  Ferran's  and,  after  vainly  striv- 
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ing  to  persuade  liiro  to  recede  from  his  original  refusal,  we  read  the  following  declaration  to 
him: 

"The  French  commission,  sent  by  the  minister  of  commerce  had  for  its  object  'to  go 
aud  study  in  Spain  the  attempts  at  choleraic  vaccination  undertaken  by  Dr.  Ferran.'  The 
commission  holds  that,  in  order  to  appreciate  the  value  of  these  attempts,  all  the  processes 
employed  by  Dr.  Ferran  to  obtain  the  weakening  of  the  inoculating  virus  must  be  communi- 
cated without  reserve.  It  could  not  assume  the  responsibility  of  giving  its  approbation  to 
this  prophylatic  method  if  there  was  a  detail  reserved  in  the  process  of  culture  and  weaken- 
ing. If  Dr.  Fei'ran  persists  in  his  reservations,  the  commission  will  address  to  the  French 
minister  of  commerce  the  following  telegram: 

"Dr.  Ferran  refuses  to  ex]Dlain  the  real  processes  by  which  he  obtains  his  vaccinal  liquid. 
To  justify  this  refusal  he  invokes  his  personal  interest.  The  scientific  question,  therefore,  can 
not  be  solved. 

"It  remains  only  to  test  the  results  of  the  statistics  (details  by  letter). 

"  This  dispatch  has  been  communicated  to  Di\  Ferran.    Please  advise  Dr.  Pasteur  of  it. 

"Brouardel." 

Mr.  Ferran  requested  us  to  erase  from  the  telegram  the  following  phrase:  "To  justify 
this  refusal  he  invokes  his  personal  interest."  He  declared  that  he  himself  desired  to  explain 
the  reasons  of  his  refusal.  It  was  then  agreed  that  the  phrase  should  be  stricken  out,  that  we 
should  the  next  morning  hand  him  a  more  explicit  letter  to  the  minister  of  commerce,  and 
that  Dr.  Ferran  should  add  his  individual  reply  to  this  letter. 

Here  are  these  contents  of  these  two  letters: 

"July  1,  1885. 

"Mr.  Minister:  In  a  letter  of  the  17tli  of  Jime,  speaking  for  the  special  cholera  commit- 
tee, composed  of  members  of  the  Consulting  Commission,  I  had  the  honor  to  write  you: 

"  'Within  the  last  few  months  Dr.  Ferran  has  been  making  in  Spain  attempts  at  a  new 
mode  of  preservation  against  cholera — that  of  choleraic  vaccination.  It  is  true  that  there  is  still 
much  obscurity  regarding  the  nature  of  the  liquid  injected,  its  effects,  the  innocuousness  or 
the  harmf ulness  of  the  inoculation.  Nevertheless,  the  statistics  published  have  been  up  to  the 
present  favorable.' 

"I  added  that  if  later  on  France  were  again  invaded  by  the  cholera  it  would  be  the 
duty  of  the  committee  to  be  satisfied  regarding  the  prophylatic  value  of  choleraic  vaccination 
and  to  be  prepared  to  counsel  or  discourage  its  employment. 

"By  order  you  the  same  day,  Mr.  Minister,  appointed  a  scientific  commission  to  pro- 
ceed to  Spain  to  study  the  attempts  at  choleraic  vaccination  attempted  by  Dr.  Ferran,  and 
you  designated  as  members  of  this  commission  the  president  of  the  Consulting  Commission  on 
Hygiene  and  Messrs.  Charrin  and  Albarran. 

"Our  eminent  colleague,  Mr.  Pasteur,  very  kindly  gave  us  a  letter  for  Mr.  Ferran,  in 
which  he  designated  the  particular  points  of  the  investigation.  Mr.  Ferran  had  many  times 
proclaimed  his  admiration  for  the  discoveries  of  Mr.  Pasteur,  and  we  therefore  thought  that 
he  would  hasten  to  furnish  to  him  whom  he  called  his  "master"  the  means  of  judging  of  the 
value  of  his  own  works. 

"But  such  has  not  been  the  case.  At  our  first  interview  Mr.  Ferran  informed  us  that  he 
particularl}^  desired  to  preserve  his  secret  method  of  attenuating  the  choleraic  virus.  He 
refused  to  give  us  a  few  cubic  centimeters  of  his  vaccinal  liquid,  taken  at  the  moment  of 
vaccination,  to  study  alone  and  at  leisure  the  character  and  nature  thereof. 

"  The  commission  holds  that  it  can  not  decide  what  is  the  value  of  the  inoculations  prac- 
ticed by  Mr.  Ferran  if  it  does  not  know  in  every  detail  the  process  employed  for  the  culture 
and  attenuation  of  the  virus,  and  if  it  is  not  possible  to  follow,  itself,  all  the  researches  and 
experiments  on  animals  that  seem  necessary.  It  could  not  give  its  approbation  to  this 
method  and  counsel  its  adoption  if  there  should  be  details  intentionally  reserved  and  if  the 
preparation  of  the  attenuated  virus  should  be  kept  secret. 
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"We  have  therefore  informed  Mr.  Ferran  that  his  refusal  broiight  an  end  to  onr  mission. 

"We  have  requested  him  to  tell  us  why  he  did  not  wish  to  divulge  the  details  of  a  proc- 
ess which,  according  to  him,  almost  with  certainty  protects  from  the  epidemic  every  person 
who  submits  to  an  inoculation;  we  have  remarked  to  him  that  we  do  not  know  of  a  single 
instance  where  a  savant  has  refused  to  render  piiblic  from  the  day  of  putting  it  into  practice 
any  means  of  cure;  we  have  observed  to  him  that,  admitting  the  value  that'  he  claims  for  his 
process,  he  could  not  with  the  aid  of  his  assistants  be  able  to  vaccinate  a  kingdom,  and  that 
consequently  in  refusing  to  furnish  to  his  colleagues  the  means  of  suppressing  an  epidemic, 
he  assumed  a  terrible  responsibility.    He  remained  unshaken. 

"  We  have  vainly  endeavored  to  discover  the  cause  of  his  refusal.  We  have  proposed  to 
submit  to  him  this  letter,  as  also  the  dispatch  that  we  had  the  honor  to  address  you  yesterday, 
and  Mr.  Feri'an  will  himself  add  the  motive  of  his  refusal.  In  proceeding  thus,  we  avoid  ulterior 
discussions  on  explanations  which  might  be  considered  as  personal  to  us. 

"Be  assured,  Mr.  Minister,  of  our  sentiments  of  respect. 

"P.  Brouardel. 

"Charrin. 

"J.  Albarran." 

REPLY  OF  DR.  FERRAN. 

"  Valencia,  Spain,  July  2,  1885. 

"  To  the  Minister  of  Commerce.  Paris. 

"Respected  Sir:  In  accordance  with  the  high  duties  of  your  position,  your  excellency 
has  appointed  a  commission,  composed  of  Drs.  Brouardel,  Charrin,  and  Albarran,  to  study  my 
preventive  inoculations  against  cholera.  Satisfied  that  I  will  receive  from  your  excellency 
kind  attention  for  the  considerations  that  I  desire  to  lay  before  you,  I  desire  to  give  an  account 
of  my  relations  with  the  commission. 

"  This  letter  is  accompanied  by  another  from  Drs.  Brouardel,  Charrin,  and  Albarran,  that 
I  deem  it  indispensable  to  explain  in  some  essential  particulars. 

"The  principal  complaint  addressed  to  the  eminent  consideration  of  your  excellency  by 
the  doctors  named  is  that  I  preserve  the  secret  of  the  process  of  attenuating  the  choleraic  virus 
which  converts  it  into  vaccine;  and  this  needs  to  be  explained,  for,  if  in  reality  there  is  a 
reservation  on  my  jjart,  that  reservation  is  conditional  and  can  be  easily  justified.  It  is  quite 
necessary,  Mr.  Minister,  to  be  acqxiainted  with  the  conditions  of  scientific  life  in  Sixain,  and  the 
conditions  peculiar  to  this  question,  to  appreciate  at  their  full  vahie  the  causes  of  my  refusal. 

"I  begin  by  affirming  my  belief  that  in  regard  to  my  method  of  the  jrrophyJaxis  of  the 
cholera,  there  are  comprised  two  separable  and  distinct  matters — the  one,  that  which  really  inter- 
ests humanity,  is  the  efi^ect  of  choleraic  vaccination;  the  other  relates  to  the  process  of  prepar- 
ing the  vaccine.  The  first  includes  a  knowledge  of  the  vaccine  liquid  in  its  composition,  the 
nature  and  morphology  of  the  comma  bacillus  which  it  contains  in  pure  culture,  the  demonstra- 
tion of  the  ijhysiological  effects  which  it  produces  upon  man,  conviction  as  to  the  harmlessness 
of  the  vaccination,  and  lastly,  the  study  of  the  immunity  they  confer  or  of  their  prophylactic 
action. 

"  The  second  matter  is  completely  independent  of  the  first.  After  each  one  has  assured 
himself  that  my  liquid  is  nothing  else  than  a  pure  culture  of  the  cholera  microbe,  prepared 
after  the  Pierre  Miquel  process,  he  has  a  perfect  knowledge  of  its  nature;  as  perfect  as  any 
doctor  can  have  of  the  nature  of  sulphate  of  qtiinine  or  of  chlohydrate  of  morphine  which  he 
employs  without  knowing  the  process  by  which  the  chemist  has  obtained  these  salts.  And 
this  has  all  the  greater  force,  since  I  do  not  ref  use  to  allow  microscopic  and  chemiccd  examina- 
tion of  my  vaccine  liquid  in  my  laboratory,  which  has  been  done  by  the  commission  a^^pointed 
by  the  Spanish  Government  to  inspect  my  laliors,  that  commission  being  obliged  to  admit  that 
my  liquid  contained  no  element  foreign  to  a  pure  culture  of  the  comma-hcicillus  in  bouillon. 
There  is  more,  Mr.  Minister,  and  I  particularly  call  the  attention  of  your  excellency  to  this:  I 
invited  Drs,  Brouardel,  Charrin,  and  Albarran  to  themselves  collect  comma-bacilli  from  chol- 
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eraic  dejections,  and  from  them  to  prepare  cultures  in  bouillon  of  their  own  preparation,  and 
•to  confide  this  bouillon  to  me  in  a  flask  sealed  with  wax,  in  order  that  I  convert  it  into  -vaccine 
which. shoiild  be  used  in  inoculating  persons.  After  that,  then,  what  most  interests  the  world 
is  to  know  whether  the  inociilations  practiced  with  this  vaccine,  obtained  from  the  cultures  of 
the  commission,  are  or  are  not  inoffensive,  and  lastly,  what  is  still  more  interesting,  whether, 
from  carefully  collected  statistics,  the  truth  concerning  their  prophylactic  action  can  be  de- 
duced. Does  not  your  excellency  believe  this  to  be  the  matter  of  the  greatest  importance 
which  my  labors  present? 

"Besides,  from  the  accompanying  letter  addressed  to  joxvc  excellency,  it  is  evident  that 
in  the  decree  signed  by  your  excellency  the  17th  of  June,  creating  the  commission,  the  latter 
had  no  other  orders  than  to  go  to  Spain  to  study  the  cdtempts  ai  choleraic  vaccinaiion  made  by 
Dr.  Ferrcm,  and  I  honestly  believe  that  these  attempts  can  be  studied  in  a  serious  and  useful 
manner  with  the  knowledge  of  the  nature  of  my  ciiltiires,  the  examination  and  verification  of 
the  results  of  which  I  refuse  to  no  one  in  my  own  laboratory. 

' '  This  being  the  case,  how  is  it  that  the  worthy  and  illustrious  commission  does  not  begin 
its  study  and  verification  in  the  laboratory  and  in  the  infected  villages,  rather  than  in  obsti- 
nately insisting  on  knowing  of  what  consists  my  mode  of  attenuation  of  the  cholera  microbe. 
Is  it  insisted  that  this  knowledge  is  at  all  necessary  to  determine  the  prophylactic  action  of  the 
vaccine?  Ah,  Mr.  Minister,  we  must  then  deny  to  all  physicians  the  possibility  of  accepting 
the  therapeutic  efficacy  of  quinia,  if  they  do  not  know  how  the  bark  from  which  it  is  produced 
is  gathered  and  packed  in  the  Andes. 

"  The  doctors  who  compose  this  commission,  af)pointed  by  your  excellency,  add,  in  oppos- 
ing my  position,  that,  being  bearers  of  a  letter  from  Mr.  Pasteur,  in  which  he  cites  the  points 
on  which  they  should  particularly  direct  their  labors,  they  thought  that  I  would  hasteii  to 
give  him,  whom  I  call  'master,'  the  means  of  judging  of  the  value  of  my  works,  and  they  say . 
.such  is  not  the  case. 

"Well,  what  says  Mr.  Pasteur,  my  venerated  master,  and  the  only  person  from  whom  I 
have  received  in  all  my  troubles  any  moral  support,  and  who,  to  begin  with,  is  the  only  one 
who  has  the  right  to  demand  anything  of  me?    Mr.  Pasteur  says: 

"  'What  is  first  desired  to  be  known  is  whether  you  prevent  the  cholera  in  the  inoculated 
persons.  Aid  our  mission  to  arrive  at  a  decision  on  this  subject.  You  can  do  that  by  furnish- 
ing them  the  means  of  themselves  making  statistics.  I  entreat  you  particularly^,  besides  the 
experiments  relating  to  prevention  that  I  speak  of,  to  submit  your  cultures  to  the  examination 
■of  these  gentlemen,  and,  if  possible,  to  send  a  few  to  my  laboratory. 

"  'The  question  of  attenuated  virus  is  yet  so  mysterious  that  no  one  is  justified  in  throw- 
ing stones  at  you  because  of  their  preconceived  ideas  or  a  priori  arguments.  Facts  alone  must 
be  invoked  in  order  to  pass  judgment  upon  your  method.' 

"Your  excellency  sees  that  the  eminent  microbiologist,  whom  I  venerate  and  respect, 
■entreats  me  only  to  sxibmit  my  cultures  to  the  examination  of  the  commission,  and  this  I  am 
not  only  disposed  to  do  as  many  times  as  is  desired,  but  I  have  already  done  it  for  these  doc- 
tors in  my  laboratory.  As  to  the  facts,  your  excellency  will  comprehend,  they  are  to  be 
found  by  observation  in  the  infected  villages  where  the  commission  can  determine  practically 
whether  my  choleraic  vaccine  is  or  is  not  prophylactic.  It  is  only  after  having  examined  and 
•established  its  efficacy,  now  undoubted  according  to  me,  that  the  matter  of  knowing  the 
process  that  I  have  discovered  for  weakening  the  cholera  microbes  should  be  agitated.  Is  it 
pretended  that  I  shoxdd  mahe  known  the  secret  of  the  process  of  attenuation?  To  do  that  I 
must  find  myself  in  very  different  circumstances  from  those  which  now  surround  me. 

"Perhaps  it  will  be  objected  that  my  attitude  is  not  quite  that  followed  by  scientific  men; 
but  I  would  reply  that,  except  in  a  few  similar  cases  which  might  be  met  with,  since  every- 
thing in  this  world  is  dependent  upon  something  else,  so  my  silence  is  dependent  upon  the 
•  circumstances  under  which  I  am  situated. 

"After  having  devoted  myself  for  a  long  time  to  microbiological  studies,  the  municipality 
■of  Barcelona  commissioned  me  to  study  the  cholera  at  Marseilles  and  Toulon.    As  I  became 
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acquainted  with  new  forms  of  comma-bacilli  of  Koch,  with  their  pathogenic  and  prophylactic 
action,  I  hastened  to  communicate  this  to  the  municipality  that  had  honored  me  with  its  con- 
fidence and  to  the  Government  of  my  country.  The  latter,  whicli  ought  to  have  been  interested 
on  account  of  humanity  and  national  pride,  replied  by  silent  contempt.  I  have  had  no  support 
from  that  side.  The  cholera  having  made  its  appearance  in  this  Province  (Valencia),  I  have 
been  compelled  to  do  everything  myself,  aided  only  by  my  indefatigable  collaborator,  Pauli, 
and  by  a  professor  of  the  faculty  of  medicine,  Dr.  Gimeno.  I  have  inoculated  several  thou- 
sand persons  without  receiving  at  the  beginning  any  pecuniary  profit.  After  all  this,  and  after 
my  previous  labors,  in  which  I  had  sacrificed  my  tranquillity,  health,  practice,  and  the  modest 
resources  of  an  obscure  village  doctor,  when,  by  the  extreme  imj)ortance  of  my  discovery  I  was 
entitled  to  the  assistance  of  my  Government,  I  obtained  from  it  only  an  unjustifiable  prohibition 
to  continue  my  inoculations  (withdrawn  after  the  report  of  the  commission  sent  officially  to 
investigate  my  work)  and  I  became  the  brunt  of  attack  of  a  hostile  Minister  of  State,  who 
has  employed  against  me  all  sorts  of  arms — conduct  all  the  more  unjustifiable  since  long  before 
this  the  Royal  Academy  of  Medicine  at  Barcelona  had  published  a  favorable  report  of  my 
work. 

"  I  do  not  refuse  absolutely  and  forever  to  abandon  my  reserve.  If  the  Government  of 
my  country  had  been  like  that  of  Germany,  which  hastened  to  recognize  in  his  obscurity  and 
to  splendidly  recompense  Robert  Koch  for  the  discovery  of  the  spores  of  the  bacillus  of  anthrax, 
or  if  it  had  imitated  that  of  France,  always  ready  to  encourage  that  which  is  iiseful  by  extend- 
ing a  generous  hand,  my  method  should  not  be  hidden  from  any  one,  and  no  one  woiild  com- 
plain of  my  reserve,  for  then  I  would  have  assurance  of  the  legitimate  enjoyment  of  my  dis- 
covery; for  it  must  be  acknowledged,  Mr.  Minister,  that  all  the  glory  in  the  world  would  not 
be  sufficient,  in  case  of  my  death,  to  free  my  children  from  the  misery  of  poverty. 

"  In  conclusion,  Mr.  Minister,  I  desire  to  make  it  clear  that  I  do  not  oppose  the  examination 
of  my  cultixre  liquids  and  of  all  the  inoculation  experiments  and  statistics  that  the  honorable 
Commission  appointed  by  your  Excellency  would  like  to  make;  that  I  believe  I  have  correctly 
responded  to  the  spirit  and  the  letter  of  your  decree  of  the  17th  of  last  June,  by  which  the 
Commission  was  instituted;  and,  lastly,  that  I  am  disjjosed  to  fulfill  the  requests  and  respond 
to  the  wishes  that  Dr.  Pasteur  specifically  expresses  in  the  letter  invoked  by  Drs.  Brouardel, 
Charrin,  and  Albarran. 

"Deign  to  accept,  Mr.  Minister,  the  assurance  of  my  most  respectful  sentiments. 

"Jaime  Fekran." 

We  will  not  discuss  at  length  this  response:  we  will  only  remark  that  Mr.  Ferran  persists 
in  refusing  to  communicate  to  us  the  means  by  which  he  obtains  the  attenuation  of  the  cholei'aic 
virus,  that  he  equally  refuses  to  allow  us  to  examine  the  inoculation  liquid  outside  of  his  lab- 
oratory. As  to  the  motives  invoked  to  justify  his  conduct,  however  softened  their  expression, 
they  contain  the  kernel  of  those  which  he  stated  in  oi;r  first  interview. 

We  could  not,  under  these  conditions,  form  a  definite  judgment  regarding  the  process 
extolled  by  Dr.  Ferran.  Our  ojfficial  mission  could  not  obtain  the  result  desired.  But  we 
considered  that  it  was  our  duty  to  gather  all  information  possible  in  order  to  obtain  an 
opinion  on  the  probable  value  of  the  processes  employed,  as  of  the  result  of  the  choleraic 
inoculations. 

We  said  therefore  to  Dr.  Ferran  that,  although  our  mission  was  terminated,  we  desired 
that  he  should  show  us,  as  colleagues  simply,  that  which  he  desired  to  lay  before  us.  He 
then  conducted  us  into  his  laboratory. 

We  there  met  his  collaborators,  the  principal  of  whom  are  Messrs.  Pauli,  Pasc^ual,  a 
lawyer,  an  obstetrician,  and  a  young  doctor.  Here  is  a  list  of  the  material  found  in  his  lab- 
oratory: Two  microscopes,  both  void  of  special  illumination;  an  objective  No.  5  (old  Nachet), 
which,  combined  with  a  No.  3  ocular,  produces  the  greatest  magnifying  power  that  Dr.  Ferran 
can  obtain;  an  incubator,  composed  of  a  rectangular  wooden  box,  in  the  center  of  which  burns 
a  low  gas  jet;  this  incubator  is  without  any  regulator.  Mr.  Ferran,  in  response  to  our  ques- 
tions, declared  that  he  possessed  no  instrument  capable  of  regulating  the  temperature.  The 
S.  Mis.  9^  48 
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laboratory  lacked  all  tlie  usual  coloring  materials.  Mr.  Ferran,  who  from  a  morphological 
point  of  view  describes  such  extraordinary  things,  scorns  the  staining  methods,  the  utility  of 
which  all  microbiologists  without  exception  employ.  If  we  add  to  the  above  a  certain  number 
of  gas  jets,  metallic  screens,  flasks,  a  few  bottles  of  beef  bouillon — certain  samples  of  which 
appeared  to  us  quite  sterile — we  will  have  given  an  exact  idea  of  the  scientific  apparatus  of 
the  laboratorj^  of  the  doctor  of  Tortosa. 

Dr.  Ferran  was  desirous  of  showing  us  some  preparations.  *  The  first,  made  by  the  means  of 
a  drop  of  water  taken  from  a  culture,  contained  a  very  limited  number  of  spirilli  of  variable 
length  the  character  of  which  it  woiild  be  difficult  to  recognize  on  account  of  the  imper- 
fect means  of  examination.  In  the  course  and  at  the  end  of  the  spirilli  existed  a  certain  num- 
ber of  spherical  bodies  which  Dr.  Ferran  told  us  were  magnificent  examples  of  endogenous 
spores.  One  of  the  spirilli  was  uniformly  beaded;  Ferran  pretended  that  this  appearance  was 
due  to  the  quantity  of  spores  that  it  contained.  In  a  second  preparation  we  were  able  to  recog- 
nize the  existence  of  a  certain  number  of  mobile  organisms,  more  or  less  resembling  com- 
ma-bacilli. 

The  vaccinal  liquid  is  yellowish,  peculiar,  very  cloudy,  and  recalls  the  appearance  of  old 
cultures.  Mr.  Ferran  permitted  us  to  examine  a  preparation  obtained  from  the  fliiid  that  he  told 
us  was  his  vaccine.  We  saw  in  it  numerous  round  bodies,  some  bacilli  more  or  less  resembling 
comma-bacilli,  and  little  straight  rods.  Microbiologists  are  well  acquainted  with  these  rounded 
elements  which  are  encountered  at  the  extremities  or  in  the  course  of  certain  bacilli.  We 
asked  Dr. '  Ferran  why  he  considered  them  spores;  he  replied,  without  furnishing  a  single 
preparation  to  justify  it,  that  these  bodies  pa^  sed  by  successive  development  into  the  form  of 
muriform  bodies  from  which  sprang  a  projection  of  protoplasm  constituting  spirilli.  When 
the  coiling  of  the  spirilli  is  little  marked  their  segmentation,  according  to  Dr.  Ferran,  gives  birth 
to  strait  bacilli. 

All  these  examinations  were  made  with  but  a  moderate  illumination,  an  enlargement  of 
from  700  to  800  diameters,  whilst  a  magnification  of  from  1,000  to  1,400  diameters  is  that  ordi- 
narily employed  to-day  when  it  is  desired  to  study  the  morphology  of  microbes  (?).  Besides, 
we  repeat,  all  coloring  was  absolutely  wanting. 

As  Dr.  Ferran  could  not  show  us  the  different  phases  of  the  morphology  that  he  had  de- 
scribed, phases  which  according  to  him  everybody  can  easily  reproduce,  we  entreated  him  to 
retrace  theoretically  the  various  evolutions  of  the  comma-bacilli  as  he  understood  them.  We 
recognized,  from  his  own  admissions,  tliat  he  had  modified  his  opinions  and  that  he  no  longer 
attributed  to  the  oogonium,  the  oospliere,  and  to  ilia  polinide ,  the  role  that  he  had  assigned  to 
them  in  his  first  memoir.  He  then  revealed  to  us  the  state  under  which  he  believes  the 
comma-bacilli  xjresent  themselves  in  the  water  or  the  soil,  but  without  ever  having  established  it. 

We  also  asked  Dr.  Ferran  why  he  could  not  permit  us  to  see  the  special  forms  that  he  had 
described.  He  replied  that  he  had  jDreserved  no  preparations,  that  he  possessed  at  that  time 
no  culture  capable  of  demonstrating  the  morphological  details,  but  that  if  we  wished  to  wait 
five  or  six  hours  he  could  show  iis  muriform  bodies.  Others,  more  fortunate  than  we,  have 
been  enabled  to  see  these  muriform  bodies,  which  were  interpreted  by  some  Barcelona  doctors 
the  same  as  Dr.  Ferran,  but  were  considered  by  Mr.  Mendoza,  of  Madrid,  as  simple  crystals. 

In  short,  in  regard  to  the  morphology,  we  obtained  nothing  but  partial  promises;  in  short, 
all  that  which  we  were  ourselves  enabled  to  see  was  nothing  new,  and  all  that  which  in  Dr. 
Ferran's  description  was  new,  we  were  not  able  to  see. 

We  then  approached  the  experimental  side  of  the  question.  As  with  the  morphology,  he  told 
us  that  we  had  only  to  experiment  ourselves.  At  the  time  we  were  in  the  laboratory,  there 
were  neither  animals  undergoing  experiments,  nor  animals  ready  for  experiments.  To  our 
remarks.  Dr.  Ferran  replied  that,  having  finished  the  scientific  portion  of  his  labor,  he  busied 
himself  only  with  the  practical  question,  namely  vaccination.  Questioned  regarding  the 
symptoms  that  the  animals  jaresented  after  the  hypodermic  inoculations,  he  added  that  after 
inoculation  of  a  minimum  of  two  cubic  centimeters,  the  guinea-pigs  died  in  a  few  hours,  pre- 
senting lowered  temperature  and  shivering,  without  diarrhoea  or  vomiting, — no  sign  of  cholera. 
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those  ahove-inentioned  being,  as  all  experimentors  know,  common  to  many  forms  of  septicaemia. 
In  the  blood  of  the  guinea-pigs,  according  to  Dr.  Ferran's  statements,  could  be  demonstrated  a 
large  number  of  round  elements  that  he  considered  as  micrococci;  but  there  are  seen  neither 
spirilli  nor  comma-bacilli.  If,  however,  one  turns  to  tlie  experiments  of  the  Committee  of 
the  Academy  of  Barcelona,  published  in  No.  6,  volume  VIII  of  the  "Gazette  Medicale  Cata- 
lane,"  it  is  seen  that  the  blood  of  the  guinea-pigs  is  full  of  spirilli,  commas,  and  several  other 
liardly  recognizable  bodies.  Moreover,  Dr.  Ferran,  according  to  his  first  communication,  was 
formerly  able  to  recognize  muriform  bodies  in  the  blood  of  the  guinea-pigs,  an  opinion  already 
abandoned  by  him  at  the  time  of  the  report  of  the  Academy  of  Barcelona. 

In  short,  numerous  variations  in  the  opinions  of  Dr.  Ferran  concerning  results  of  experi- 
ments and  morphology  can  be  proven. 

Passing  on  to  the  study  of  the  vaccine,  we  again  found  that  Dr.  Ferran  refused  to  indicate 
his  process  of  attenuation,  that  he  also  refused  to  allow  us  to  take  away  any  of  the  vaccine  for 
the  purpose  of  submitting  it  to  our  own  tests,  demanding  that  these  tests  take  place  in  his 
laboratory. 

To  our  great  astonishment,  he  declined  to  reveal  his  motives  for  this  action.  However, 
Mr.  Ferran,  who  did  not  wish  to  give  away  the  slightest  amount  of  his  vaccinal  liquid,  could, 
according  to  his  admissions,  manufacture  two  cubic  meters  of  it  per  day. 

On  Wednesday,  the  1st  of  July,  he  vaccinated  in  our  presence  twenty  sisters  of  the  Con- 
vent of  the  Little  Sisters  of  the  Poor.  This  is  how  he  proceeded:  He  brought  his  vaccinal 
liquid  in  a  special  Ferran  flask,  badly  stoppered,  allowing  the  contents  during  the  journey  to 
several  times  impregnate  the  cotton-wool  and  rubber  which  stopped  the  flask.  Arrived  at 
the  hospital,  Mr.  Ferran  poured  his  vaccine  into  an  unlieated  glass  furnished  by  a  sister. 
From  that  glass  he  rapidly  filled  a  syringe  with  one  cubic  centimeter,  having  a  single  large 
needle,  the  ordinary  capillary  needles,  according  to  him,  l)reaking  too  easily.  He  injected 
this  by  pricking  the  upper  back  part  of  the  arm,  from  above  downward,  neither  taking  the 
precaution  of  forcing  out  the  air  introduced  in  the  syringe  with  the  liquid,  or  of  heating  the 
point  of  the  needle.  Each  person  received  a  cubic  centimeter  of  the  fluid  in  each  arm.  Dr. 
Ferran  told  us  that  in  one  minute  he  vaccinated  four  persons  by  eight  injections.  The  per- 
sons inoculated  thus,  present  in  the  following  twenty-four  or  forty-eight  hours  phenomena  of 
a  peculiar  uneasiness,  stiffness,  and  lassitude,  with  thermic  variations.  There  is  neither  vomit- 
ing nor  diarrhoea.  No  more  than  with  the  animals  is  there  a  symptom  resembling  cholera. 
In  the  blood  of  the  persons  vaccinated,  neither  sjoirilli  nor  commas  are  discovered.  In  the 
dejections  there  are  no  comma-bacilli.  In  conclusion,  we  will  say  that  the  Madrid  commis- 
sion consider  these  inoculations  as  harmless.  We  have  ourselves  been  able  to  realize  that  the 
persons  inoculated  presented  the  next  day  no  grave  symptoms. 

Before  proceeding  to  the  examination  of  the  results  of  statistics,  we  visited  the  cholera 
patients  at  the  Convent  of  the  Little  Sisters  of  the  Poor,  where  inoculations  had  been  practiced 
the  evening  before,  and  to  the  temporary  cliolera  hospital,  where  we  were  conducted  by  the 
mayor  of  Valencia  and  Dr.  Gomez,  professor  of  hygiene  of  the  University  of  Valencia.  We 
made  an  autopsy  and  determined  that  the  causes  of  death  were  certainly  those  of  cholera. 

We  asked  Dr.  Ferran  to  tell  us  in  what  cities  and  villages  he  had  practiced  inoculations 
and  Avhich  we  shoiild  especially  visit.  At  his  direction,  we  went  to  Alcira,  a  town  situated  37 
kilometers  southwest  of  Valencia;  to  Carcagenta,  a  town  situated  7  kilometers  southwest  of 
Alcira;  Alberique,  6  kilometers  west  of  Alcira;  and  Algimesi,  5  kilometers  north  of  Alcira. 

The  statistics  obtained,  such  as  are  published,  are  not  unfavorable  to  the  practice  of  anti- 
choleraic  vaccination.  But  before  giving  you  the  figures  some  remarks  are  necessary.  The 
information  that  we  are  about  to  give  was  furnished  us  by  the  mayors  of  the  towns  and  the 
governors  of  the  provinces,  who  placed  themselves  at  our  disposition  with  a  pjromptitude  and 
kindness  for  which  we  are  obliged,  and  for  which  we  publicly  thank  them. 

All  informed  us  that  as  to  authentic  information  regarding  population  no  reliahle  statistics 
existed  in  Spain.  Certain  imposts  resembling  our  octroi  duties  are  subject  to  a  very  notable 
increase  as  the  number  of  inhabitants  increases.    Therefore,  the  figures  of  the  official  census 


756 


CHOLERA  IN  EUROPE  AND  INDIA. 


are  always  below  the  reality.  For  example,  for  Alcira  the  official  figures  are  16,000,  while 
the  real  figures  are  from  20,000  to  23,000  ;  for  Algimesi  the  official  figures  are  7,856,  while  the 
real  figures  are  about  10,500. 

These  facts  are  confirmed  by  Dr.  Gordillo  Lozano,  who  in  a  pamphlet  on  the  mortality  of 
Madrid,  appearing  in  1885,  says  (page  170):  "One  of  the  principal  reasons  which  cause  the 
mortality  of  IVIadrid  to  be  exaggerated,  as  compared  with  other  capitals,  is  that  the  official  census 
of  the  inhabitants  is  200,000  less  than  the  real  census.  "  Now  the  figures  of  the  official  census 
are  not  400,000;  there  then  is  a  mistake  of  one-third  respecting  the  statistics  of  the  Capital.  It 
does  not  appear  that  the  reported  niimber  of  deaths  due  to  cholera,  are  more  exact. 

While  going  to  Alcira  we  found  ourselves  in  the  same  coach  as  the  colonel  of  the  4:7th  of  the 
line  (regiment  of  Tetuaa)  and  two  officers  of  his  regiment.  These  gentlemen  did  not  know 
who  their  companions  were,  or  that  one  of  them  understood  Spanish.  The  colonel  is  the  com- 
mandant of  the  sanitary  cordon  which  surrounds  the  province  of  Valencia.  He  stated  in  our 
presence  to  one  of  the  officers  that  he  had  just  imposed  a  fine  of  125  francs  on  one  of  the  mayors 
of  the  infected  villages  for  the  following  reason  :  He  suspected  the  declarations  of  this  mayor 
regarding  the  subject  of  mortality  under  his  administration;  in  the  evening  (in  Spain  inter- 
ments take  place  at  night  during  the  e]3idemics)  he  posted  two  of  his  men  near  the  cemetery 
with  orders  to  count  the  number  of  the  dead;  the  next  morning  they  informed  the  colonel  that 
there  had  been  that  night  seven  interments;  the  colonel  went  to  the  mayor,  who  declared  there 
had  been  only  two  interments.    Here  the  mistakes  regarding  the  number  of  deaths  was  trij)le. 

The  same  day  we  went  to  Carcagente.  The  mayor  received  us  in  the  presence  of  some  of 
the  members  of  the  municipality  and  two  physicians,  Drs.  Martinez  and  Costa.  To  our  ques- 
tions he  declared  that  although  there  were  from  6  to  8  deaths  from  cholera  per  day  at  Carcagente, 
not  more  than  three  were  reported,  lest  the  village  should  be  considered  as  infected,  and  con- 
sequently quarantined. 

The  difi'erence  is  excessive,  and  no  one  can  tell  which  deaths  are  reported,  which  are  sup- 
pressed, and  whether  the  errors  favor  the  inoculated  or  the  non-inoculated. 

Before  judging  the  value  of  the  published  statistics,  we  must  recognize  that  we  are  ignoi"ant 
of  the  true  number  of  the  population  and  of  the  deaths,  and  that  the  difference  between  official 
declarations  and  the  fact  is  that  a  reliable  deduction  is  impossible.  These  grounds  of  sus- 
picion apply  to  all  the  death  statistics  of  Spain,  but  there  are  two  others  which  relate,  par- 
ticularly to  the  statistics  of  Dr.  Ferran. 

The  first  is  this:  The  statistics  of  choleraic  inoculations  and  re-inoculations  are  found 
exclusively  in  the  hands  of  the  partisans  of  Dr.  Ferran.  I  hasten  to  add  that  this  is  not  his 
fault,  for  at  one  time  the  Spanish  Government  had  forbidden  his  inoculations.  They  con- 
tinued, however,  more  or  less  clandestinely,  and  the  Government  has  given  in  and  the  practice 
has  been  resumed.  At  the  same  time,  it  seems  that  Dr.  Ferran  for  some  reason  does  not  desire 
to  communicate  his  statistical  collections  to  the  governmental  authorities,  for  the  governor  of 
the  Province  of  Valencia  told  us  in  the  presence  of  the  mayor  of  that  city,  that  the  statistical 
representative  of  the  Government  having  demanded  the  names  of  the  persons  inoculated  they 
had  been  refused,  but  that  he  proposed  to  again  demand  them  of  Dr.  Ferran. 

Finally,  while  Dr.  Ferran  has  assured  us  that  at  the  beginning,  the  vaccinations  were 
gratuitous,  it  should  be  stated  that  to-day  a  very  large  number  (I  pan  not  say  how  many,  not 
having  the  official  figures)  are  paying.  The  prices  vary  from  5  francs  to  12^  francs.  Many  of 
the  believers  in  vaccination  come  to  Valencia  from  the  surrounding  country;  the  vaccination 
house  is  always  full  and  the  personnel  is  organized  so  that  the  operations  take  place  rapidly. 
Now,  we  know  that  it  is  particularly  the  poorer  population  that  pays  a  large  tribute  to  the 
cholera  epidemics.  Five  or  10  francs,  besides  the  expenses  of  travel,  rej^resents  a  very  large  sum. 
There  is  therefore,  by  the  fact  that  vaccinations  are  paid  for,  a  natural  selection,  which  increases 
the  number  of  persons  vaccinated  who  are  in  easy  circumstances  and  which  gives  deceptive 
statistics. 

It  is  easy,  after  these  remafks,  to  comprehend  what  the  value  of  the  published  statistics 
is.  We  believe  it  to  be  our  duty  however  to  give  the  statistics  which  have  been  furnished  us. 
Each  one  can  judge  for  himself. 
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Alcira. — All  information  was  furnished  us  1)y  Dr.  Estruch,  one  of  the  most  ardent  par- 
tisans of  Dr.  Ferran.  The  detailed  table  that  he  promised  us  had  not  arrived  at  the  time  of 
our  departure.  We  publish,  therefore,  the  notes  that  he  furnished  us  during  our  visit  at 
Alcira. 

The  official  population  is  16,000,  the  probable,  23,000.  Of  the  non-inoculated,  minimum, 
5,500;  maximum,  12,500.  Of  the  non-inoculated  there  -were  430  attacked*  according  to  official 
numbers.  The  number  of  deaths  reported  was  169.  There  were  10,500  persons  inoculated. 
Thirty-seven  of  these  were  attacked  and  7  died.  Of  those  re-inoculated  35  were  attacked  and 
6  died.f 

Alherique. — The  population  officially  is  5,000;  the  minimum  of  the  non-inoculated,  4,000.  Of 
the  non-inoculated,  192  were  attacked^  and  73  died.  There  were  938  inoculations;  of  this  number 
10  were  attacked  and  2  died.  Of  the  number  of  re-inoculated  which  was  large,  3  were  attacked, 
now  under  treatment.  This  information  Avas  furnished  officially  by  the  mayor.  They  are 
taken  from  the  death  reports  of  the  doctors.  If  the  deceased  had  been  inoculated  the  fact  was 
recorded  on  the  back  of  the  report.  The  writing  of  this  indorsement  was  not  the  same  as  that 
of  the  report,  and  no  signature  attached.  The  doctors  of  Alberi(pie,  we  have  been  told,  vouch 
for  the  veracity  of  the  statistics  published  in  the  newspapers  of  Valencia. 

Algeviesi. — The  official  population  was  7,856,  the  probable,  10,500.  The  official  number  of 
non-inoculated  6,600,  the  probable  number,  9,300.  Of  this  number  484  were  attacked  and  208 
died.  There  were  1,200  inoculations;  of  this  mimber  21  were  attacked  and  5  died.  There  were 
632  reinoculations;  1  was  attacked. 

The  mayor  of  Algemesi  writes  us  that  these  statistics  are  in  conformity  with  the  reports 
furnished  by  the  doctors  of  the  town.  One  of  the  5  persons  who  were  vaccinated  and  died, 
was  attacked  only  three  days  after  vaccination.  The  mayor  told  us  moreover  that  a  family  of 
6  persons  were  all  vaccinated  except  1,  and  that  one  took  the  cholera  and  died;  he  could  not 
enlighten  us  regarding  the  previoiis  health  of  that  person. 

At  Carcagente,  they  were  not  able  to  give  the  number  of  those  attacked.  They  told  us 
that  out  of  165  inoculated  none  were  attacked.  But  a  re-inocixlated  woman,  who  was  a  servant 
at  the  house  of  Mr.  Pelayo  in  Alcira,  died  at  Carcagente  from  a  lightning  attack  of  cholera. 
In  a  family  of  5  persons,  3  had  themselves  vaccinated;  the  other  2  died  of  the  cholera.  These 
2  persons  were  suffering  from  phthisis,  and  their  state  of  health  prevented  them  from  being 
vaccinated. 

The  known  statistics  are  not  yet  numerous,  and  it  maybe  asked  whether  those  unfavorable 
to  the  doctrine  are  published.  Thus,  the  governor  of  Valencia  informed  us  that  at  Masanasa  07 
out  of  100  vaccinated  had  been  attacked  by  the  cholera.  These  statistics  would  aj^pear,  they 
told  us,  in  a  Valencian  newspaper  of  the  3d  or  4th  of  July. 

In  reading  these  tables,  that  which  strikes  us  the  most  is  the  number  of  re-inoculated 
attacked  and  dying.  According  to  Dr.  Ferran's  doctrine,  those  who  are  inoculated  the  first 
time  possess  only  relative  immunity;  those  re-inoculated  possess  almost  absolute  immunity. 
Now,  in  these  statistical  tables,  we  find  39  attacks  among  the  re-inoculated  and  7  deaths.  The 
doctrine  seems  therefore  fallacious;  for  the  re-inoculated,  the  immunity  appears  to  be  only 
relative  and  not  absolute. 

To  summarize  :  Scientific  knowledge  of  the  value  of  the  methods  employed  by  Dr.  Ferran 
to  obtain  the  attenuation  of  the  choleraic  virus,  and  a  satisfactory  examination  of  the  vaccine 
employed  by  him  are  rendered  impossible  by  his  refusal  to  reveal  them.  The  opinions  of  Dr. 
Ferran  on  the  morphology  of  the  bacillus  and  on  the  study  of  the  blood  of  vaccinated  ani- 
mals have  stiffered  mimerous  changes.  The  scientific  apparatus  of  his  laboratory  is  far  from 
supplying  the  necessities  to  overcome  the  difficulties  of  bacteriological  investigations.  The 
vaccinal  injections  practiced  upon  men  and  animals  develop  no  symptoms  which  suggest  any 
form  of  attenuated  cholera.    It  is  true  that  the  inoculations  upon  men  appear  harmless.  But 

*  The  figures  430  should  be  reduced  56,  that  many  being  attacked  before  the  inoculations  began.    The  epidemic 
began  in  April,  the  first  inoculations  in  May. 
f  One  inoculated  died  at  Carcagente. 

X  We  do  not  know  how  many  were  attacked  before  the  inoculations  began. 
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the  death  statistics  of  Spain  possess  faults  which  render  them  absolutely  worthless.  The 
true  number  of  the  ijopulation  is  unknown;  the  number  of  deaths  due  to  cholera  is  concealed. 
For  particular  reasons  the  statistics  which  the  partisans  of  Dr.  Ferran  publish  are  still  more 
suspicioiTS.  Moreover,  re-inoculation  does  not  insure  certain  immunity  against  attacks.  None 
of  the  arguments  invoked  in  f^vor  of  this  doctrine  stand  criticism;  therefore,  the  proof  of 
the  prophylactic  value  of  the  anti-choleraic  inoculations  practiced  by  Dr.  Ferran  is  not  estab- 
lished. 

But  it  is  not  right  that  the  error  of  one  of  the  warm  partisans  of  the  germ  theory  should 
be  reflected  upon  the  doctrine  itself.  An  imprudence  is  not  enough  to  compromise  its  future. 
We  are  convinced  that  the  discovery  of  the  attenuation  of  a  virus  is  and  will  remain  one  of 
the  most  brilliant  examples  of  the  progress  of  medical  science  to  the  end  of  the  century;  but 
in  order  to  not  encumber  science  by  badly-formed  conceptions,  infatuation  should  be  avoided 
even  more  than  opposition. 

When  one  encounters  a  person  who  wishes  to  pass  from  theory  to  practice  and  make 
prophylactic  application  of  inoculations  for  human  diseases,  he  must,  before  accepting  these 
propositions,  subject  the  method  and  procedure  to  the  most  rigorous  tests.  Jenner  hesitated 
nine  years  before  daring  to  inoculate  James  Phipps,  the  14th  of  May,  1796.  We  have  all  been 
witnesses  of  the  long  hesitation  and  incessant  labor  of  Dr.  Pasteur  before  he  dared  affirm  the 
value  of  attenuation  of  virus,  and  yet  he  had  operated  upon  animals  and  had  repeated  his  ex- 
periments constantly.  To  undertake  such  labors  it  is  necessary  that  the  complete  and  absolute 
honesty  of  the  man  be  beyond  discussion,  for  here  honesty  is  more  important  than  anywhere 
else.  This  consists  in  ignoring  nothing  that  can  compromise  the  life  of  his  fellow  man,  in  pos- 
sessing a  complete  technical  instruction,  and  in  offering  nothing  without  having  first  submitted 
it  to  every  test.  The  nearer  the  problems  relate  to  human  life  the  more  perfect  the  scientific 
method  must  be,  the  better  must  the  savant  be  armed. 

Dr.  Ferran  seems  not  to  have  imderstood  the  importance  of  these  truths,  and  he  abandons 
the  field  of  experiments  and  scientific  studies  too  soon  in  order  to  enter  upon  that  which  he 
calls  "the  jDractical.  " 

Accept,  Mr.  Minister,  the  assurance  of  our  most  respectful  considerations. 

Brouardel. 
Charrin. 
J.  Albarran. 

Paris,  July  b,  1885. 


THE  FRENCH  AND  BELGIAN  COMMISSIONS  CRITICISED  BY  FERRAN* 

Two  French  commissions  came  to  Spain  to  study,  upon  the  spot,  our  work  of  cholera 
vaccination.  The  first  was  M.  Gibier,  who  received  his  commission  from  the  Minister  of 
Commerce;  with  him  was  associated  M.  Van  Ermengem,  sent  by  the  Belgian  Government  for 
the  same  object,  wlio  is  a  micro-biologist  with  whom  we  have  had  scientific  relations,  and 
who  has  taken  occasion  to  complain  of  the  futility  and  barren  results  of  his  journey.  After- 
wards the  same  French  minister  thought  that  the  matter  possessed  more  importance  than  up 
to  that  time  had  been  recognized  in  it,  and,  desiring  at  the  same  time  to  surround  the  matter 
with  greater  authority,  appointed  a  second  commission,  composed  of  M.  Broiiardel,  professor 
of  medical  jurisprudence  of  the  faculty  of  Paris,  M.  Charrin,  and  Sr.  Albarran,  a  young 
(South)  American  who  had  finished  his  studies  at  the  said  school  of  medicine,  and  who  was  a 
friend  of  and  personally  related  to  M.  Brouardel. 

For  a  rare  exception,  Frenchmen  who  for  nearly  a  centiiry  have  furnished  us  their  ideas 
and  their  customs,  their  books  and  the  results  of  their  labors,  came  to  Spain  to  study  some- 
thing which  by  its  novelty  had  surprised  them,  and  by  its  importance  had  attracted  their 
attention.  Such  a  thing  was  very  unusual,  and  by  reason  of  its  infrequency,  perhaps,  the 
French  commissioners  came  with  a  mind  not  altogether  prepared  to  receive  without  prej- 
udice the  information  which  they  sought. 


*  From  La  Inoculacion  Preventiva  contra  El  Colera  Morbo  Asiatico  por  J.  Ferran.    Valencia,  1886. 
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The  results  of  the  Brouardel  mission  have  been  much  discussed  during  the  past  year  in 
the  national  and  foreign  press,  and  in  atheneums  and  academies;  our  conduct,  and  that  of 
the  French  commissioners,  has  been  so  widely  criticised  with  much  heat  and  intemperance 
that  perhaps,  therefore,  there  has  been  nothing  left  to  discuss,  or  perchance  explain,  although 
we  find  ourselves  obliged  to  treat  again  of  the  same  subject.  There  is  little  to  add  to  that 
which  at  the  time  was  said  in  defense  of  our  attitude  against  the  onslaughts  and  haughtiness 
of  M.  Broimrdel  and  his  associates  of  the  commission. 

The  charge  given  by  the  Minister  of  Commerce  to  the  said  gentlemen  was  explicitly 
expressed  by  the  decree,  of  June  17,  in  which  he  appointed  them.  In  this  it  is  declared 
that  there  is  institixted  "  a  scientific  commission  with  the  object  of  going  to  study  in  Spain  the 
attempts  at  choleraic  vaccination  undertaken  by  Dr.  Ferran."  Moreover,  in  a  letter  addressed 
to  us  by  M.  Pasteur,  of  which  the  same  M.  Brouardel  was  the  bearer,  the  illustrious  bacteriolor 
gist,  besides  other  things,  said  :  "What  is  necessary  to  know  before  all  is,  if  cholera  is  pre- 
vented in  the  persons  who  are  inoculated.  Aid  our  distinguished  commissioners  to  arrive 
at  a  just  conclusion  concerning  this  point.  Do  this  by  procuring  them  the  means  of  forming 
their  own  statistics,  jjresent  them  with  the  i^roofs  of  the  non-recurrence  of  the  effects  of  your 
inoculations  as  well  in  man  as  in  animals.  At  present  so  mysterious  is  the  question  of 
attenuated  virus  and  of  vaccination  that  no  one  is  authorized  to  throw  the  first  stone,  justi- 
fying himself  by  preconceived  notions  and  a  priori  reasoning.  The  facts  alone  should  be 
relied  upon  for  judgment  of  your  method.'' 

The  jjrecise  and  well  determined  charge  of  the  French  Government,  the  lucid  suggestions 
of  Mr.  Pasteur,  the  constant  practice  in  similar  cases,  and  the  courtesies  of  society  reqiiired 
that  Mr.  Brouardel  and  his  associates  of  the  commission  should  have  accommodated  the  course 
of  their  investigations  to  the  desires  of  him  whose  procedure  they  came  to  examine,  and  should 
have  caused  them  to  follow  the  programme  proposed  by  ourselves,  more  acquaiiited  than  they 
with  the  method  which  it  was  advisable  to  follow  in  order  to  make  a  fruitful  study.  It  is  at  least 
the  custom  established  and  observed  by  men  of  science  in  their  constant  relations.  But  the 
French  commissioners  thought  otherwise.  Haughty  and  egotistical  even  from  the  commence- 
ment, they  had  very  little  faith  in  the  truth  of  our  method  and  of  the  results  of  the  vaccination, 
or  they  came  doubtless  disbelieving  that  in  a  humble  corner  of  a  country  thought  little  of  by 
the  foreigner  because  it  is  little  known  there  could  be  found  a  remedy  for  a  disease  so  terrible 
as  cholera,  to  the  study  of  which  so  many  savans  had  already,  without  success,  devoted  their 
labor.  It  is  certain  that  from  the  first  Mr.  Brouardel  and  his  companions  clothed  all  their 
actions  with  a  inarked  air  of  superiority  and  with  a  mortifying  suspiciousness  more  proj^er  to 
masters  who  refused  to  believe  in  the  merit  of  the  pupil  rather  than  play  the  part  of  comi^anions 
animated  with  a  noble  desire  of  knowing  that  of  which  they  were  ignorant.  Their  questions 
in  the  form  of  exactions  were  so  put  as  to  inquire  for  the  purpose  of  censuring  more  than 
for  the  purpose  of  learning.  We  expected  to  receive  a  scientific  commission  which  had  come 
to  study  the  attempts  at  vaccination,  and  we  met  with  a  hostile  jury  which  rather  a])peared 
to  be  interested  in  finding  a  cartse  or  pretext  for  censure  and  attack  than  in  manifesting  a 
desire  to  encounter  a  truth  which  would  excite  apx^lause. 

Instead  of  submitting  themselves  reasonably  to  the  programme  of  investigation  presented 
by  us  the  French  commissioners  had,  the  first  day,  the  pretension  to  impose  upon  us  their  own, 
to  lay  down  for  us  the  direction  of  the  exiDeriments  and  to  fix  the  mangier  and  the  order  in 
which  we  must  submit  to  their  examination.  Having  been  commissioned  to  study  they  began 
by  presuming  to  teach;  and  as  if  these  pretensions  were  not  sufficiently  irritating  they  brf)ught 
the  French  consul  in  Valencia  with  them  in  order  that,  as  Mr.  Brouardel  confessed  in  the 
Parisian  press,  he  might  serve  as  a  witness  for  them  in  the  interviews  and  might  testify  to  our 
words.  Such  conduct  could  not  be  suffered  without  protest,  and  with  those  who  in  this  man- 
ner thus  forgot  the  consideration  and  the  respect  which  men  of  science  deserve  among  each 
other,  we  could  not  establish  relations,  at  least  in  the  ofticial  manner  with  which  it  was  pre- 
tended that  we  should  hold  them. 
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The  stiffness  between  them  and  us  was  from  the  first  very  visible  and  increased  in  propor- 
tion as  their  exactions  were  more  disagreeable,  for  our  self-respect  was  wounded;  our  refusals 
became  more  positive.  The  reports  of  some  authorities,  and  especially  of  the  civil  governor 
of  the  province,  Sr.  Botella — to  whose  malevolence,  plainly  manifested  toward  us,  was  added 
the  injustice  and  puerility  of  the  municipal  inspector  of  health,  Don  Constantino  Gromez — con- 
tributed to  the  frigidness  of  our  scientific  relations  and  stimulated  the  hostility  of  the  French 
commission.  (See  the  report  of  Mr.  Brouardel.)  The  governor,  in  abuse  of  his  official  position 
which  caused  him  to  appear  more  respectable  in  the  eyes  of  the  French  commission  than  he 
really  was,  furnished  them,  as  they  themselves  confessed,  statistical  data  concerning  the  mor- 
tality in  the  villages  inoculated,  which,  according  to  the  documents  that  we  publish  in  the 
appendix  of  this  book,  were  in  complete  opposition  to  the  truth.  The  inspector  of  health,  by 
•  making  use  of  the  confidence  which  reports  given  by  those  who,  like  himself,  filled  an  official 

position  during  the  epidemic  must, inspire,  contributed  in  his  turn  to  the  constant' persecutions 
of  our  work.  With  such  assistance  the  mission  intrusted  by  the  French  Government  to  Mr. 
Brouardel  necessarily  was  without  result.  They  constantly  intimated  to  the  latter  and  his 
companions  that,  far  from  being  respectable  and  conscientious  men  who  were  laboring  for  the 
establishment  of  a  useful  discovery,  we  were  scientific  merchants  practicing  by  credulity.  Dis- 
belief and  suspicion  were  a  barrier  which  very  soon  raised  itself  betAveen  them  and  us.  They 
occupied  themselves  with  extreme  suspicion  instead  of  observing,  analyzing,  and  studying 
dispassionately;  and  we  persisted  in  declining  to  be  the  pupils  of  those  whom  we  could  not  in  any 
manner  consider  as  our  masters.  This  is  the  explanation  of  the  fiasco,  with  which,  thanks  to 
the  unjustifiable  superciliousness  of  the  Frenchmen,  their  mission  ended. 

Their  first  exaction  was  that  we  should  make  known  to  them  the  discovery  of  what  they 
called  the  secret  of  our  virus.  They  made  this  a  condition  preliminary  to  entering  upon  the 
study  of  the  results  of  the  inoculation.  In  chapter  'ZO  of  our  book  *  we  have  explained  very 
clearly  that,  far  from  being  a  secret,  our  virus  could  and  ought  to  be  known  since  the  months 
of  March  and  April  (1885)  by  scientific  men  really  careful  to  study  all  that  related  to  our 
method.  After  reading  the  facts  set  forth  in  the  said  chapter  it  is  difficult  to  understand 
how,  four  or  five  months  after  the  report  of  the  Royal  Academy  of  Medicine  of  Barcelona, 
and  the  note  presented  to  the  Academy  of  Sciences  at  Paris,  were  published,  the  Frenchmen 
commissioned  to  study  the  choleraic  vaccinations  arrived  without  having  previously  endeav- 
ored to  collect  all  the  data  possible  concerning  the  subject  which  they  came  to  examine.  Does 
this  not  indicate  a  remarkable  want  of  foresight  and  propriety  in  men  truly  scientific?  Was 
it  not  ridiculous  to  come  to  Spain  on  the  30th  of  June  in  seai-ch  of  a  secret  which  had  been  made 
public  on  the  loth  of  April  in  France? 

Such  demands  surprised  us  and  wounded  our  personal  pride;  but,  determined  to  draw  Mr. 
Brouardel  and  his  companions  from  the  error  in  which  they  found  themselves,  we  wished, 
nevertheless — before  arranging  with  them  the  manner  "of  furnishing  them  the  means  of  form- 
ing their  own  statistics  " — as  the  illustrious  Mr.  Pasteur  suggested  to  us  in  his  letter — to  first 
make  them  understand  that  the  secret  which  they  sought  had  for  some  time  been  in  their  own 
house.  Then  the  French  commissioners  especially  showed  their  haughtiness.  In  no  manner 
would  they  desist  from  their  demand,  as  a  condition  necessary  to  the  commencement  of  their 
investigations  and  their  discovery  of  the  secret.  In  vain  we  suggested  to  them  the  examina- 
tion of  our  cultures,  which  a  month  and  a  half  before  the  first  commission  appointed  by  the 
Spanish  Government  had  examined  microscopically.  In  vain,  repeating  the  words  of  Mr. 
Pasteur,  we  told  them  that  "  only  the  facts  should  be  relied  upon  for  the  judgment  of  our 
method;''  that  the  epidemic  unfortunately  by  its  ravages  furnished  us  material  and  oppor- 
tunity to  test  the  efficacy  of  the  inoculation  ;  urged  that  they  themselves  perform  on  a  large 
scale  vaccinations  with  cultures  of  the  comma  bacillus  which  they  could  examine  and 
analyze  at  their  pleasure ;  that  this  would  furnish  them  with  a  broad  and  solid  basis  for  an 
eloquent  series  of  statistics,  and  that  afterwards  the  hour  would  arrive  and  there  would  be  time 
for  giving  themselves  up  fully  to  work  in  the  laboratory.  The  programme  of  the  French  com- 
missioners was  rigid  and  inflexible,  and  they  persisted  in  imposing  it  upon  us,  sacrificing  to 
their  obstinacy  the  mission  with  which  the  French  minister  of  commerce  had  charged  them. 

*Loc.  cit. 
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Humiliated  greatly  by  the  disregard  of  the  consideration  due  to  a  confrere  of  whom, 
instead  of  courteously  requesting,  the  demand  was  made  to  give  up  "  without  reserve  "  the 
methods  employed  in  obtaining  the  "  attenuation  of  the  virus,"  their  obstinacy  began  by 
irritating  us.  From  that  moment  our  refusal  to  accede  to  the  pretensions  of  the  French  com- 
mission were  distinct  and  absolute.  Perhaps  we  did  wrong  in  leaving  them  to  go  on  igno- 
rantly  believing  in  a  secret  wliicli  had  no  existence;  perhaps  we  did  not  act  proi:)er]y  in  si)eak- 
ing  of  it  to  the  minister;  but  then  we  thought  that  the*  ridicule  under  which  the  commis- 
sioners might  have  fallen  when  upon  their  return  they  found  the  explanation  of  our  procedure, 
which  the  Academy  of  Sciences  of  Paris  had  published  on  the  15th  of  April,  might  be  a 
chastisement  of  their  tenacity  and  i^ride.  If  we  were  mistaken,  it  was  not  altogether  our 
fault;  and,  moreover,  our  part  in  it  was  justified  by  the  troubles  with  which  we  were  sur- 
rounded on  all  sides  by  the  excitement  occasioned  by  the  opposition  that  wo  met  with,  the 
persecutions  of  which  we  were  the  object,  the  daily  labor  and  responsibility  of  vaccinating 
thousands  of  persons,  and  the  pretensions  of  those  who,  forgetting  the  imusual  circumstances, 
desired  us  to  abandon  all  and  devote  ourselves  tranquilly  and  patiently  as  in  normal  times  to 
painstaking  studies  of  morphology,  and  to  the  careful  work  of  the  laboratory,  an  accotint  of 
which  we  had  months  before  published  in  the  national  and  foreign  periodicals  so  extensively 
that  only  the  careless  or  stupid  were  incapable  of  comprehending  them. 

If  the  French  commissioners  had  had  a  real  desire  to  know  the  truth  they  would  have 
sacrificed  to  this  desire  every  other  sentiment;  they  would  have  endeavored  to  have  lessened 
asperities  by  suavity  instead  of  creating  them;  they  would  have  accepted  the  programme  pre- 
sented by  us;  they  would  have  convinced  themselves  of  the  irrationality  of  suspecting  con- 
cealments and  mysteries  where  there  was  nothing  more  than  ai:)plication  of  scientific  principles 
known  by  every  one,  and  they  would  have  returned  to  their  country  with  the  satisfaction  of 
having  accomplished  something  for  science  and  for  humanity,  and  not  with  indignation  at 
having  been  treated  with  injustice  and  pretentiousness. 

(What  these  same  gentlemen  said  in  their  report  presented  to  the  Minister  of  Commerce 
seems  to  be  false,  namely,  that  "with  respect  to  the  vaccinations  there  is  no  better  proof  than 
the  result  of  the  vaccination  itself."  If  they  thought  this,  why,  instead  of  setting  up  their 
demands,  which  they  made  so  obstinately,  did  they  not  endeavor  to  study  on  the  ground  of 
the  epidemic  itself  the  results  of  the  inoculation  in  the  thousands  of  persons  who  had  sub- 
mitted to  it,  and  in  the  thousands  who  demanded  to  be  subjected  to  it?  The  knowledge  that 
the  liquid  which  served  for  the  inociilation  was  prepared  by  this  or  by  that  method  would  not 
have  caused  them  to  see  better  whether  the  vaccination  prevented  an  attack  of  cholera  or  not; 
the  latter  was  really  what  interested  them,  what  Pasteur  desired  to  be  ascertained,  and  what 
the  French  Government  had  charged  them  to  discover.) 

On  the  30th  of  June  the  French  commissioners  arrived  at  Valencia;  on  the  3d  of  July 
they  left  that  city,  and  on  the  5th  of  the  same  month  they  signed  at  Paris  their  report  addressed 
it  to  the  Minister  of  Commerce.  A  mission  more  rapidly  accomplished,  treating  of  a  subject  so 
important,  can  not  be 'conceived.  After  the  rupture  of  their  relations  with  us,  it  would  have 
been  natural  for  them  to  have  abstained  from  all  investigations,  since  already  the  mission 
which  had  brought  them  in  an  official  character  to  Spain  had  ended  with  our  refusal.  Under 
these  circumstances  they  ought  to  have  returned  immediately  to  Paris  and  made  known  to  the 
minister  distinctly  and  laconically  what  had  been  the  cause  of  their  early  return.  Far  from 
doing  this,  they  thought,  as  they  themselves  say  in  their  report,  that  it  was  their  duty  to  col- 
lect the  greatest  amount  of  data  possible,  in  order  to  form  an  opinion  concerning  the  probable 
value  of  the  procedures  employed,  and  concerning  the  result  of  the  anti-choleraic  inoculations; 
and  they  devoted  themselves  to  a  collection  of  these  data  before  proceeding  to  Paris,  notwith- 
standing that  they  had  already  ascertained  in  their  letter  to  the  Minister  of  Commerce,  dated 
at  Valencia  the  1st  of  July,  that  "they  could  not  decide  upon  the  value  of  the  inoculations  prac- 
ticed by  Dr.  Ferran  without  being  acquainted  in  all  their  details  with  the  procedures  employed 
in  making  the  culture  and  the  attenuation  of  the  virus."  They  decided  at  once  to  form  an 
opinion  concerning  the  prohdble  value  of  the  procedures  employed,  and  concerning  the  restdt  of 
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the  inoculations,  in  spite  of  not  knowing  the  manner  of  obtaining  the  virus;  they  themselves 
came  to  recognize  the  reason  of  our  recommendation  to  them  as  a  preferable  method  of  study, 
that  they  begin  at  this  result  in  the  villages  experiencing  the  epidemic  before  commencing 
their  work  in  the  laboratory.  The  strangest  thing  in  this  is  that  all  the  investigations  made 
en  passant  by  the  French  commissioners  after  our  refusal  were  placed  officially  before  the 
Minister  of  Commerce,  through  the  medium  of  the  report,  as  if  they  had  not  been  officially 
brought  to  an  end,  since  the  commission  should  not  have  acted  as  still  in  existence  after  the 
moment  in  which  it  renounced  its  charge  by  breaking  their  scientific  relations  with  us.  And 
what  investigations!  And  what  a  manner  of  collecting  the  greatest  possible  number  of  data! 
In  the  three  days  during  which  they  visited  pur  laboratory  they  could  inform  themselves  of 
the  class  and  number  of  persons  who  daily  came  to  be  vaccinated,  and  of  the  price  and 
profit  of  our  labor;  they  passed  in  review  our  collaborators,  giving  this  title  to  all  of 
those  whom  they  saw  associated  with  us  a  single  time;  they  prosecuted  the  examination  of  our 
cultures,  and  by  the  use  of  the  microscope  saw  in  them  spirilli  and  moving  organisms  which 
resembled  more  or  less  the  comma  bacillus;  they  made  an  inventory  of  our  means  of  investiga- 
tion which  they  found  with  us,  poor  and  insufficient;  they  passed  judgment  upon  the  mor- 
phology described  by  us,  the  stiidy  of  which  had  occupied  two  months  at  the  Academy  of 
Barcelona;  they  criticised  our  experiments  upon  the  animals;  they  were  present  with  us  at  the 
vaccination  of  the  Little  Sisters  of  the  Poor;  they  inspected  the  provisional  cholera  hospital; 
they  performed  autopsies;  they  visited  in  a  few  hours  various  villages — the  inoculated  Alcira, 
Carcajente,  Alberique,  and  Algemesi — in  order  to  test  the  results  of  the  inoculation;  moreover, 
they  found  the  census  defective,  the  statistics  and  the  statements  of  the  physicians  exagger- 
ated or  false;  they  were  also  able  to  collect  upon  their  return,  in  a  railway  train,  important 
revelations  from  the  colonel  of  the  47th  regiment  (!)  concerning  the  mortality  of  the  cholera 
patients. 

And  this  in  three  days !  Really,  the  French  commission  could  not  be  accused  of  slight 
diligence  and  little  activity!  But  should  they  be  censured  harshly  for  their  liglitness,  which 
was  unbecoming  of  serious  men,  and  for  their  statements  and  faithful  reflex  of  their  indigna- 
tion? That  report  of  observations  made  without  official  authority  is  no  more  than  a  tissue  of 
passionate  exaggerations,  a  fantastic  relation  of  flying  observations,  of  judgments  precipitately 
formed,  and  of  facts  collected  without  order  or  arrangement,  and  without  that  serene  and 
impartial  tranquillity  which  passion  does  not  disturb. 

It  was  necessary,  however,  to  justify  the  fiasco  of  the  mission,  which  was  due  to  haugh- 
tiness and  stupidity,  and  they  found  no  means  of  doing  that  better  than  violent  attack  and 
insult;  and  those  gentlemen  of  such  broad  and  solid  understanding,  pretending  to  judge  of  the 
merit  of  our  work,  performed  their  examination  of  the  cholera  vaccination  in  three  days  only 
by  means  of  the  reports  of  our  enemies,  and  the  data  which  the  latter  could,  prompted  by 
indignation  and  the  desire  for  revenge  rather  than  by  the  spirit  of  observation,  furnish  them. 

Concerning  MM.  Gibier  and  Van  Ermengem  we  have  little  to  say.  They  came  with 
almost  the  same  disposition  as  did  the  Brouardel  mission.  They  were,  however,  neither  so 
haughty  nor  exacting.  Upon  leaving  they  left  us  a  series  of  questions,  all  of  which  we 
answered,  sending  the  reply  to  Paris,  as  we  had  agreed.  Of  the  opinion  of  the  said  gentlemen 
we  can  affirm  nothing,  because  up  to  the  j)resent  they  have  not  deigned  to  send  us  any  period- 
icals or  brochures  in  which  they  may  have  published  it.  Rumors  have  reached  us  of  opinions 
annunciated  by  Van  Ermengem  contrary  to  our  jDoint  of  view  and  to  the  facts  observed  by  us. 
If  this  be  true  we  are  sorry  for  the  Belgian  professor,  becaiise  in  that  he  will  have  given  still 
another  proof  of  his  lightness  and  inconsequence. 

[Under  the  next  succeeding  caption  I  reproduce  a  criticism  of  the  Van  Ermengem  Commis- 
sion by  one  of  the  colleagues  of  Dr.  Ferran.  The  remarks  of  this  Spanish  gentleman  are 
introduced  here  in  pursuance  of  my  endeavor  to  lay  both  sides  of  this  dispute  before  tlie 
American  readers  who  may  desire  to  have  the  information, — e.  o.  s.] 
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WRITTEN  QUESTIONS  PRESENTED  ON  THEIR  DEPARTURE  FROM  SPAIN  BY  GIBIER  AND  VAN 
ERMENGEM,  RESPECTIVELY  FRENCH  AND  BELGIAN  COMMISSIONERS  TO  INVESTIGATE 
THE  FERRAN  INOCULATIONS  AND  WRITTEN  REPLIES  THERETO  BY  FERRAN* 

First  question.  In  what  does  your  virus  consist  ? 

Answer.  This  first  question  was  answered  some  time  since  in  one  of  the  notes  which  I  tliree 
months  ago  presented  to  the  Academy  of  Sciences  of  Paris,  bearing  date  31st  of  March,  which 
was  read  before  that  learned  body  on  tlie  lotli  of  April.  In  said  note  was  explained  the  pro- 
cedure which  I  follow  in  order  to  obtain  the  virnlent  culture  of  the  comma  bacillus  for  the 
purpose  of  using  it  as  a  vaccine  ;  and  at  the  end  of  the  note  I  j)laced  myself  at  the  disposition 
of  the  illustrious  academy  in  order  to  repeat  my  experiments  before  them.  Up  to  this  date  I 
have  received  neither  reply  nor  acknowledgment.  Some  time  ago,  therefore,  an  account  of  my 
procedure  was  in  France. 

Second  question.  In  what  does  the  attenuation  of  your  cultures  consist  ? 

Answer.  The  culture  of  the  comma  bacillus  whicli  we  use  as  a  prophylactic  fluid  produces 
attenuated  effects  in  connection  with  the  cellular  tissue  into  which  it  is  introduced  by  means 
of  hypodermic  injections.  That  is  to  say,  my  choleraic  vaccine  possesses  an  a,nalogy  with  that 
of  charbon  symptomatique,  and  that  of  muermo,  whose  pathogenic  or  prophylactic  action  de- 
pends, more  than  aiiything  else,  upon  the  part  of  the  body  into  which  it  is  introduced. 

Moreover  the  cholerigenous  microbe  is  attenuated  in  the  culture  media  in  proportion  to 
the  richness  of  the  latter  and  in  proportion  to  the  chemical  substances  elaborated  therein  dur- 
ing the  life  of  the  same  microbe. 

Third  question.  Hoiv  do  you  hnow  that  your  cidtures  are  attenuated  ? 

Answer.  The  answer  to  this  question  is  explained  in  the  former  replies. 

Fourth  question.  How  long  does  the  attenuation  last  ? 

Answer.  I  have  no  data  for  the  solution  of  that  question. 

Fifth  question.  Can  you  produce  different  degrees  of  aUenuation  ? 

Answer.  Yes.  And  they  depeu'I  upon  the  quantity  of  the  culture  fluid,  upon  the  density 
or  richness  of  the  latter  in  microbes,  and  upon  time. 

Sixth  question.  How  do  you  produce  experimental  cholera  in  animals  ? 

Answer.  I  produce  experimental  cholera  in  guinea-pigs  by  the  m.ethod  which  I  described 
in  the  note  ]^resented  to  the  Academy  of  Sciences  of  Paris  above  referred  to. 

Seventh  question.  How  do  you  know  that  it  is  cholera  ? 

Answer.  As  I  do  not  inject  into  the  guinea-pigs  anything  else  than  a  pure  culture  of  the 
comma  bacilli — ^that  is  to  say,  of  the  cholerigenous  microbe — all  of  the  phenomena,  including 
death,  followed  by  the  injections  of  the  said  culture  should  be  interpreted  as  manifestations  of 
cholera;  at  least  this  should  be  the  interj^retation  of  all  bacteriologists  who  admit  the  comma 
bacillus  as  the  specific  cause  of  Asiatic  cholera. 

Besides,  the  symptoms  observed  in  the  guinea-pigs,  the  description  of  which  I  have  pub- 
lished, conform  with  the  pathological  phenomena  of  the  said  disease  in  man.  The  dift'erences 
which  exist  are  explained  bj^  differences  of  organism.  Two  different  (sijecies  of)  animals 
respond  in  a  different  manner  to  the  action  of  the  same  specific  cause. 

The  virus  of  muermo  does  not  produce  in  the  dog  anything  more  than  an  ulcer  which  soon 
heals;  the  anthrax  virus  does  not  kill  fowls  if  their  temperature  is  not  artificially  lowered. 

Furthermore,  in  the  sj)ecific  diseases,  opinions  concerning  etiology  will  be  based  upon  the 
morbid  characteristics,  rather  than  resemblances  of  symptomology  in  different  species  of  ani- 
mals. 

Eighth  question.  Have  you  succeeded  in  producing  an  immunity  of  much  duration  in  the 
animals  ? 

Answer.  Yes.    At  least  four  months  can  be  coiinted  upon. 

Ninth  question.  What  are  the  local  and  general  symptoms  which  you  observe  in  individ- 
uals inoculated  ? 

Answer.  They  are  described  in  the  said  note  presented  to  the  Academy  of  Sciences  of  Paris. 


*  From  actas  de  la  discusion  habida  en  El  Ateneo  acerca  de  la  question  Ferran.    Madrid,  1885. 
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Tenth  question.  Have  you  examined  the  Wood,  the  perspiration,  the  milk,  the  urine,  and  the 
dejecta  of  inocidated  iiidiv  iduals  f 

Answer.  Yes.  Neither  the  perspiration,  nor  the  urine,  nor  the  milk,  nor  the  dejecta,  con- 
tain comma  bacilli;  in  the  blood  of  the  inoculated,  a  very  few  small  granules  are  met  with  con- 
cerning the  signification  and  cultivation  of  which  I  do  not  have  sufficient  data  upon  which  to 
base  conclusions. 

Eleventh  question.  Ha  ve  you  ever  met  tvith  accidents  as  a  result  of  the  inoculations  9 

Answer.  Never  when  I  have  personally  performed  the  injections.  There  are  up  to  the 
present  time  more  than  25,000  individuals  inoculated  in  whom  the  number  of  hypodermic  in- 
jections is  more  than  50,000;  only  a  few  phlegmons  (none  severe)  have  supervened  when  the 
operation  has  been  performed  by  negligent  assistants. 

These  phlegmons  have  not  reached  a  dozen  all  told,  and  they  have  been  produced,  un- 
doubtedly, because  carelessness  in  sterilizing  the  syringe  has  allowed  the  culture  of  the  comma 
bacilli  to  become  contaminated  by  pyogenous  germs. 

Twelfth  question.  Are  the  accidents  which  you  point  out  to  be  interpreted  as  unfavorable  to 
the  method  f 

Answer.  No.  By  comparing  the  50,000  hypodermic  injections  of  cultures  of  the  comma 
bacillus,  with  as  many  others  performed  with  any  medicament  whatever,  including  pure  water, 
the  truth  of  my  negation  will  be  obvious. 

General  accidents  my  inoculations  have  never  produced;  all  the  general  phenomena  ob- 
served have  been  those  which  I  assign  to  the  physiological  action  of  the  vaccine  fluid,  and  are 
those  to  which  I  refer  in  my  reply  to  the  ninth  question. 

REPORT  CONCERNING  AN  INVESTIGATION  OF  THE  FERRAN  VACCINATIONS. 
By  GiBiER  AND  Van  Ermengem,  1885. 

Drs.  Paull  Gibier  and  Van  Ermengem  (Compt.  rend,  des  scien.  T.  CI.  No.  7,  17th  August 
1885),  presented  a  note  of  their  experimental  researches  of  cholera  before  the  French  Acad- 
emy of  Sciences ;  they  constituted  a  commission  sent  to  Spain  for  the  purpose  of  examining 
and  reporting  upon  the  anti-choleraic  inoculations  of  Ferran.  The  note  is  couched  in  the  fol- 
lowing language: 

Sent  to  Spain  by  our  respective  Governments  (Van  Ermengem  by  Belgium,  Gibier  by 
France),  to  study  the  method  of  anti -choleraic  vaccination  of  Dr.  Ferran,  and  to  report  upon 
this  question  we  desire  to  state  that  we  have  arrived  at  conclusions  practically  identical. 

In  order  to  discuss  this  method  in  a  scientific  manner,  we  would  remark,  that  it  is  neces- 
sary to  wait  before  forming  a  definite  judgment  until  we  may  possess  arguments  based  upon 
facts,  that  is,  upon  the  results  of  experiments  made  upon  animals.  Upon  our  return  from 
Spain  we  set  to  work;  to-day  we  are  in  a  fair  way  to  prove  that  the  subcutaneous  injection  of 
cultures  of  the  comma  bacilli  do  not  protect  the  animals  experimented  upon.  The  following 
is  in  effect  what  we  have  learned : 

A  series  of  guinea-pigs  received  subcutaneously  two  cubic  centimeters  of  virulent  cult- 
ures of  the  comma  bacilli  upon  the  12th  and  13th  of  July  last.  Three  weeks  after  this  inocu- 
lation, the  effects  resulting  therefrom  having  completely  disappeared,  we  injected  into  these 
same  animals  a  quantity  of  culture  fluid,  sometimes  into  the  stomach,  and  by  way  of  the 
mouth,  according  to  the  method  of  Koch,  sometimes  into  the  duodenum,  after  incision  of  the 
abdominal  walls;  these  animals  died  with  clinical  and  anatomical  symptoms  of  cholera. 
Microscopic  examination  by  plate  cultures,  revealed  an  enormous  quantity  of  comma  bacilli 
in  the  intestinal  contents. 

In  communicating  this  short  note  we  intend  to  take  account  only  of  facts;  we  shall  not, 
therefore,  follow  Dr.  Ferran  in  the  numerous  contradictions  found  in  his  different  communi- 
cations. We  should  remark  that  our  inoculations  have  been  made  with  non-attenuated  cult- 
ures, obtained  from  the  laboratory  of  Ferran;  notwithstanding  this,  of  twenty  aniinals  inocu- 
lated under  the  skin,  four  only  died  as  a  result  of  the  injection;  the  others,  during  three  or 
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four  days,  showed  considerable  disturbances  which  gradually  and  finally  disappeared.  These 
febrile  disturlmnces  were  due  certainly  to  the  presence  of  living  formed  elements,  which, 
until  they  disappeared,  acted  upon  the  tissues;  for  no  effect  was  observed  after  inoculation  f)f 
three  or  four  times  the  quantity  of  the  same  fluid  in  which  the  bacilli  had  been  killed,  by  sub- 
jecting them  for  24  hours  to  a  temperature  of  65  degrees  C. 

We  have  not  observed  those  gangrenes,  nor  those  lardaceous  abscesses  which  Ferran 
described. 

Neither  in  the  blood,  nor  in  the  intestines  of  the  guinea-pigs  which  succumbed  to  the 
subcutaneous  injection,  was  any  trace  of  the  bacillus  of  cholera  to  be  found.  On  the  other 
hand,  at  the  point  of  inoculation,  large  numbers  of  them  could  be  seen  at  the  end  of  three 
days.    Death  in  these  cases  appeared  to  be  due  to  the  intensity  of  local  disturbances. 

It  should  be  observed  that  the  dose  of  3  ciibic  centimeters  of  hypodermic  injection  in  a 
guinea-pig  corresponds  according  to  the  weight  of  the  animal,  to  a  quantity  which  would  be 
slightly  less  than  half  a  liter  of  viriilent  fluid  for  a  man  of  medium  weight.  Notwithstand- 
ing this,  the  immunity  conferred  by  this  inoculation  is  nil,  for  the  pig  is  an  animal  which 
takes  cholera  with  difficulty;  is  not  then  the  conclusion  justifiable  that  with  man  it  ought  to  be 
the  same  ? 


REPORT  UPON  THE  ANTI-CHOLERAIC  VACCINATION  OF  FERRAN. 
GjEtano  Rummo,  of  Italy* 

Doctor  Rummo  ends  his  report  to  the  Italian  Minister  of  Public  Instruction  concerning  the 
Ferran  inoculations  with  the  following  conclusions  : 

(1)  Ferran  does  not  use  all  the  indispensable  precautions  while  practicing  the  hypodermic 
inoculations. 

(2)  The  local  and  general  efi^ects  of  the  inoculation  (pain,  redness,  oedema,  fever)  do  not 
correspond  to  the  symptomology  of  cholera,  but,  on  the  contrary,  present  the  picture  of  a 
slight  septicsemia,  similar  to  a  certain  traumatic  form  of  the  latter  affection. 

(3)  TJie  blood  of  the  inoculated  does  not  contain  comma  baccilli. 

(4)  The  vaccination  in  man  does  not  protect  from  cholera. 

The  statistics  furnished  by  Ferran  and  his  assistants  show  absence  of  real  control,  which, 
however,  the  official  commission  has  been  able  to  rectify. 

(5)  The  vaccine  of  Ferran  is  not,  indeed,  a  culture  fluid  of  ^invariable  constitution;  at 
times  it  is  an  impure  culture  of  comma  bacilli,  and  at  times  a  fluid  containing  numbers  of 
micro-organisms,  among  which  the  comma  bacillus  exists  in  small  numbers  or  is  entirely 
absent. 

(6)  In  either  case  the  subcutaneous  injection  of  this  vaccine  material  does  not  protect 
against  the  ingestion  into  the  stomach  of  pure  cultures  of  comma  bacilli,  made  after  known 
methods.    Its  protective  power  is  therefore  nil. 

(7)  These  diverse  vaccines  injected  imder  the  skin  of  the  guinea-pig  even  to  the  amount 
of  several  cubic  centimeters  produced  no  genuine  choleriform  symj^tom.  According  to  their 
composition  and  the  amount  injected  they  cause  at  one  time  phlegmons  and  eschars  and  at 
another  time  they  remain  inoffensive. 

The  divers  micro-organisms  of  this  vaccine,  isolated  and  injected,  possess  different  morjiho- 
logical  qualities  and  pathological  properties  ;  in  quite  considerable  doses  some  of  them  cause 
death. 

(8)  Altogether  the  Ferran  vaccine  can  not  be  regarded  as  a  simple  impure  culture  of  the 
comma  bacillus.  The  comma  bacilli  of  the  vaccine  bouillon  do  not  behave  like  the  ordinary 
comma  bacilli  in  peptone  gelatine. 

(Hypothetically  it  may  be  said  either  that  the  multiplication  of  other  micro-organisms 
hinders  their  development,  or  that  the  vaccine  bouillon  is  subjected  to  a  special  unknown 
treatment. ) 


*  Relazione  suUa  vaccinazione  anti-colerica  del  dott.  Ferran.— Giorn.  internaz.  d.  sci.  mad.  Napoli.    1885.  fasc.  9-10, 
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Two  reasons  speak  in  favor  of  the  latter  supposition  :  (a)  The  guinea-pig  which  ingests  ten 
cubic  centimeters  of  the  vaccine  bouillon  becomes  sick,  but  recovers,  whilst  of  the  other  ani- 
mals which  take  this  dose  of  the  pure  culture  of  the  comma  bacilli  all  succumb  ;  (&)  The  slow 
development  in  the  peptone  gelatine,  the  "meschina"  form  of  the  comma  bacilli  contained  in 
the  vaccine  bouillon,  and  the  absence  of  forms  of  rapid  development,  such  as  the  spirilli. 

In  the  present  state  of  science  and  popular  experience  concerning  vaccination  an  anti- 
choleraic  vaccination  is  not  impossible,  and  there  is  no  reason  to  regard  the  matter  as  unfounded. 
The  method  of  Ferran,  therefore,  is  faulty,  not  in  principle  but  in  application  and  in  the  pre- 
cipitancy with  which  he  has  announced  as  demonstrated  that  which  was  not  so. 


THE  FIRST  COMMISSION  APPOINTED  BY  THE  SPANISH  GOVERNMENT* 

A  few  days  after  the  commencement  of  the  prophylactic  inoculations  in  Alcira  (May,  1885) 
the  Minister  of  the  Interior,  Sr.  Romero  Robledo,  to  whom  we  had  telegraphed  five  months 
before  from  Tortosa,  giving  him  an  account  of  our  discovery  of  vaccination  against  cholera, 
without  his  having  taken  the  ti'ouble  to  reply  to  us,  found  it  necessary  to  appoint  a  commission 
to  proceed  to  the  province  of  Valencia  in  order  to  report  upon  the  nature  of  the  reigning  epi- 
demic f  and  upon  the  truth  concerning  our  labors.  He  had  been  impelled  to  this  by  public 
opinion,  influenced  by  the  news  daily  published  in  the  press,  and  in  particular  by  a  most  elo- 
quent discourse  pronounced  in  the  chamber  of  deputies  by  Sr.  Emilio  Castelar,  and  another 
pi'onounced  in  the  senate  also  by  the  le  irned  professor  of  the  faculty  of  medicine  of  Madrid, 
and  senator  for  the  University  of  Barcelona,  Sr.  Juan  Magaz. 

The  commission  appointed  by  the  minister  was  composed  by  Don  Francisco  Alonso 
Rubio,  president  of  the  royal  council  of  health,  professor  of  medicine,  and  a  physician  who 
had  been  a  member  of  the  royal  house  of  deputies,  a  person  prudent,  discreet,  of  correct  judg- 
ment, and  vast  information;  of  Don  Aureliano  Maestre,  of  San  Juan,  professor  of  the  faculty 
of  medicine  of  Madrid,  and  a  distinguished  histologist;  of  Don  Alejandro  San  Martin,  also  a 
professor  of  the  same  faculty,  and  one  of  the  most  distinguished  members  of  the  profession  in 
Spain;  and  of  Don  Antonio  Mendoza,  director  of  the  bacterological  laboratory,  which  the 
provincial  legislature  of  Madrid  instituted  in  San  Juan  de  Dios.  To  this  commission  wias  added 
Don  Eduardo  Garcia  Sola,  professor  of  medicine  in  Granada,  who  had  been  commissioned  on 
account  of  his  experience  in  micro-biology  by  the  legislature  of  that  province.  Later  the 
commission  was  joined  also  by  the  chief  military  physician,  Don  Anacleto  Cabezas,  sent  by 
the  minister  of  war,  and  Don  Vicente  Cabello,  of  the  superior  council  of  health  of  the  navy 
by  the  minister  of  that  department,  but  both  of  them  without  voice  or  vote — the  first  a  studious 
micro-biologist  and  the  second  an  acknowledged  hygienist.  (Later  in  Valencia  the  president 
of  the  Academy  of  Medicine  of  that  city,  Sr.  Elias  Martinez,  was  added  to  the  commission.) 

Don  Francisco  Alonso  was  president  of  the  commission,  and  Don.  F.  Castellote  acted  as 
secretary,  a  man  nothing  but  a  politician,  enjoying  the  whole  confidence  of  the  minister. 

The  hostility  of  the  minister  to  our  work  made  itself  manifest  from  the  very  first:  it  was 
either  because  the  discourse  of  Castelar  wounded  his  amour  jJroiyre  by  criticising  his  official 
inactivity;  or  because  we  had  publicly  expressed  ourselves  against  the  system  of  quarantine 
and  of  the  ridiculous  sanitary  cordons,  which  were  his  only  measures  and  hope  against  cholera;  or 
because  he  was  influenced  by  the  official  leaders  of  science  in  Madrid,  envious  that  anything 
should  have  been  done  in  a  corner  of  Spain  of  which  they  had  not  dreamed;  or  because  badly 
informed  by  the  civil  governor  of  Valencia,  our  declared  enemy  on  account  of  matters  which 
we  will  relate  in  another  place. 

*  From  Ferran's  La  Inoculacion,  Loc  lit. 

t  The  disease  was  Asiatic  cljolera,  declared  so  without  equivocation  or  circumlocution  by  the  board  of  health  of 
Jativa  in  the  month  of  March.  The  governor  of  Valencia,  Sr.  Botella,  knew  it  perfectly  well,  as  did  also  the  min- 
isters, as  was  natural,  for  whom  it  was  not  convenient  to  make  it  public  on  account  of  political  reasons.  For  this 
reason  he  denied  in  parliainent  that  cholera  existed  and  ordered  us  to  vaccinate  at  Calcutta ! 
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The  commission  reached  Valencia,  where  they  encountered  in  the  highest  civil  authority 
a  constant  obstacle  of  the  worst  kind.  Every  difficulty  was  raised  on  the  part  of  the  governor 
against  the  work  of  investigation.  Many  days  wei-e  lost  in  the  capital  by  tlie  fault  of  the  latter, 
who  received  from  the  minister  orders  and  instructions  which  both  jH-etended  the  coniniis- 
sioners  ^themselves  had  suggested,  but  which  emanated  solely  from  the  secretary,  who  alone 
represented  the  hostile  spirit  of  Sr.  Romero  Robledo,  being  the  soul  of  all  those  dark  intrigues 
with  which  at  the  very  beginning  he  undertook  to  i)lay  uijon  men  of  science.  It  was  sufficient 
for  the  commission  to  speak  of  an  infected  town  to  have  the  governor,  under  the  i)retext  that 
the  epidemic  was  committing  ravages  in  it,  order  immediately  a  cordon.  Museros  is  an  example 
of  this,  where  the  epidemic  caused  numerous  victims,  and  whose  vicar  came  witli  tears  in  liis 
eyes  to  beg  the  president,  Don  Francisco  Alonso,  that  he  would  bring  us  and  the  commission 
immediately  to  inoculate  the  inhabitants.  Sr.  Alonso  Rubio,  moved  by  these  j^rayers,  promised 
the  vicar  to  do  so  on  the  following  day,  but  on  the  following  day  we  did  not  go  because  Sr. 
Botella  ordered  a  rigid  cordon  around  the  village.  On  the  other  hand,  we  had  been  on  the 
foregoing  day  at  Puig,  and  when  we  arrived  there  in  the  afternoon  train  neither  the  mayor, 
nor  the  secretary,  nor  the  physician,  nor  the  inhabitants  knew  one  word  of  our  visit  and  of 
our  intention,  and  yet  the  night  before  the  governor  had  j^romised  to  announce  our  journey; 
the  telegram  of  advice  arrived  an  hour  after  we  found  ourselves  in  the  village,  making  asses 
of  ourselves  and  shamefully  humiliating  the  commission. 

Finally  the  commissioners  received  in  a  few  days  orders  to  proceed  themselves  to  Jativa, 
where  there  were  scarcely  any  cases  of  cholora.  Sr.  Garcia  Sola,  perhaps  already  wearied 
with  such  treatment  of  a  scientific  commission  by  people  who  ought  in  every  way  to  have 
facilitated  their  work,  went  to  Madrid  without  learning  scarcely  anything.  Telegram  after 
telegram  from  the  minister  arrived  at  Jativa;  an  early  report  was  urged.  They  complained 
in  Madrid  that  the  commission  with  its  investigations  was  spending  too  much  in  feasting. 
Orders  came  exaggerating  the  urgency,  and  Comyiissioners  Alonso  Mtestre  and  San  Martine, 
who  were  the  sole  ones  left  in  Jativa,  finally  departed  for  the  capital.  ( Sr.  Mendoza  remained 
in  Valencia  in  order  to  study  the  morphology  of  the  microbe,  according  to  himself,  in  order 
that  he  might  discover  the  vaccinif eroias  position  of  the  comma  bacillus,  as  El  Mercautil  ingen- 
iously said.) 

According  to  the  foregoing  it  was  impossible  that  the  commission  in  three  weeks  could 
arrive  at  a  solution  of  the  difficult  problem  which  they  were  directed  to  study. 

It  is  not  strange  then  that  they  did  not  do  more.  In  its  endeavors  it  displayed  earnest  desires 
and  noble  intentions;  if  anything  were  lacking  it  was  the  energy  sufficient  to  |)rotest  against 
the  secretary,  the  governor,  and  the  minister,  and  stand  wp  for  the  resijectability  of  men  of 
science  and  for  the  independence  of  the  commission. 

Nevertheless  the  commission  arrived  at  conclusions  which  read  as  follows: 

CONCLUSIONS  OF  THE  FIRST  OFFICIAL  COMMISSION  APPOINTED     TO  STUDY  THE  PROPHYLAX- 
IS OF  ASIATIC  CHOLERA  BY  THE  METHOD  OF  DR.  FERRAN. 

(1)  The  disease  prevailing  in  the  villages  of  the  province  of  Valencia  is  Asiatic  cholera  in 
disseminated  foci. 

(3)  The  present  epidemic  is  more  contagious  than  infectious,  because  in  almost  all  the 
villages  there  is  a  belief  that  it  has  been  imported  by  persons  proceeding  from  infected  points. 

(3)  The  fluid  prepared  by  means  of  the  cultures  of  Dr.  Ferran  contains  comma  bacilli,  as 
shown  by  the  microscope. 

(4)  The  inoculation  is  harmless  as  far  as  public  health  is  concerned,  since  the  effects,  local 
as  well  as  general,  produced  by  the  inoculation  are  slight,  and  commonly  disappear  in  forty- 
eight  hours. 

(5)  The  statistics  collected  up  to  the  present  by  the  inoculators  appear  to  favor  the  pro- 
cedure; but  they  are  as  yet  few,  and  are  not  official,  as  they  should  be  for  the  formation  of  a 
definite  judgment  concerning  the  preventive  value  of  the  inoculations. 
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(6)  The  commission  is  of  tlie  opinion  that  the  experiments  by  Dr.  Ferran  should  be  con- 
tinued, but  watched  by  a  representative  of  the  Government,  in  order  to  prevent  abuses  and  to 
collect  regular  statistics. 

(7)  The  inoculations  should  be  allowed  to  be  made  by  no  one  else  than  Dr.  Ferran,  or  under 
his  direction,  and  should  be  gratuitous  for  the  poor. 

The  commission  understands  that  these  are  the  only  means  of  bringing  to  a  definite  solu- 
tion the  difficult  problem  which  they  have  been  charged  to  solve. 

Finally,  the  commission  can  not  do  less  than  respectfully  represent  to  the  Government  of 
His  Majesty  that  Dr.  Ferran  is  a  man  of  science,  probity,  and  good  faith;  that  he  may  be 
mistaken,  but  his  good  intentions  can  not  be  doubted;  that  he  has  undertaken  the  study  of  this 
question  with  a  constancy  and  zeal  so  admirable,  that  they  entitle  him  to  the  protection  of  the 
Goverment  and  the  gratitude  of  humanity. 

Madrid,  June  23,  1885. 

Francisco  Alonso,  ihe  President. 
F.  Castellote,  the  Secretary. 

AURELIANO  MaESTRE  DE  SaN  JuAN, 

Eduardo  Garcia  de  Sola. 
With  the  reservations  set  forth  in  the  adjoining  special  report. 

Alejandro  San  Martin. 

conclusions  of  the  special  report  subscribed  by  dr.  alejandro  san  martin. 

(1)  The  suspected  disease  raging  in  Valencia  should  be  now  regarded  as  disseminated 
Asiatic  cholera.  This  last  qualification  and  those  which,  according  to  a  certain  epidemiological 
doctrine,  follow  with  it,  explain  that  the  epidemic  in  Valencia  is  less  infectious  than  former 
epidemics;  but  it  should  not  on  that  account  be  called  contagious  in  the  strict  epidemiological 
meaning  of  that  word. 

,  (2)  The  later  statistics  of  the  anti-choleraic  inoculation  do  not  appear  to  promise  results 
so  exact  and  satisfying  as  might  have  been  furnished  by  a  minute  scientific  examination 
scarcely  yet  commenced  of  the  physiological,  pathological,  therapeutic,  and  prophylactic  action 
of  the  said  method. 

(3)  Dr.  Jaime  Ferran  deserves,  on  account  of  his  scientific  attainments,  to  be  fully  re-in- 
stated in  his  professional  rights,  and  placed  at  entire  liberty  to  pursue  his  labors  in  accordance 
with  law. 

Such  is  the  especial  report,  adhering  to  the  letter  of  the  directions  prescibed  in  the  royal 
order  of  the  28th  of  last  May,  which  is  forwarded  to  your  excellency  by  that  member  of  the 
scientific  commission  appointed  by  the  said  royal  order,  who,  with  proper  respect,  siTbscribes 
himself, 

Madrid,  June  25, 1885.  .  Alajandro  San  Martin, 

The  report  of  the  commission  was  signed  by  all  of  the  members  except  Sr.  Mendoza,  who 
was  in  Valencia,  occupied,  as  we  believe,  with  studies  of  transcendental  morphology  which 
have  absolutely  nothing  to  do  with  the  vaccination  of  cholera,  and  with  which,  moreover,  time 
was  lost  at  the  expense  of  acquiring  knowledge  concerning  prophylaxsis  during  the  days  when 
the  epidemic  was  already  making  serious  ravages  in  various  provinces.  The  said  report  of 
the  commission  was  altogether  as  favorable  as  it  could  be  concerning  the  circumstances  under 
which  they  had  to  perform  their  labors.  The  question  at  issue  was  not  solved,  because  the 
commissioners  could  not  solve  it  with  the  facts  obtained;  but  it  was  declared  that  our  virus 
consisted  of  a  culture  of  the  comma  bacilli,  thus  announcing  officially  what  some  months  before 
the  whole  world  could  have  known,  if  they  would  have  taken  the  trouble  to  read;  that  the. 
inoculation  was  harmless;  that  the  statistics  appeared  favorable;  that  experimentation  should 
continue;  and  that  Dr.  Ferran  was  entitled  to  the  protection  of  the  Government — a  protection 
which  the  Government  did  not  accord  in  any  manner. 

The  special  report  of  Dr.  San  Martin  did  not  differ  from  the  former,  as  has  been  seen,  ex- 


CHOLERA  IN  EUROPE  AND  INDIA. 


769 


cept  in  certain  considerations  respecting  tlie  etiology  and  pathology  of  cholera,  ancT  the  method 
which  ought  to  be  followed  in  investigating  the  inoculations. 

The  remaining  member  of  the  C(;mmission,  Sr.  Mendoza,  who,  as  we  have  already  said, 
had  remained  in  Valencia,  presented  his  own  report  a  month  afterwards;  that  is,  on  the  22d 
of  July.  The  paragraphs  of  this  report  relate  to  two  subjects  :  First,  to  the  morjihology  of  the 
microbe  of  cholera  ;  and  second,  to  the  study  of  its  pathogenic  and  pro2)liylactic  action  on 
animals.    We  publish  sections  of  it  below: 

THE  SPECIAL  REPORT  OF  SR.  ANTONIO  MENDOZA. 

(!)  That  from  the  micro-biological  experiments  performed  in  Jativa  (9th  of  Apiil),  as 
also  from  the  observations  of  the  commission  (28th  of  May),  and  from  the  autopsies  performed 
^  afterwards,  it  is  conclusively  proven  that  tlie  epidemic  which  commenced  in  the  province  of 
Valencia  is  Asiatic  cholera. 

(2)  That  the  details  of  the  evolution  described  by  Dr.  Forran  in  the  supposed  peronospora 
Farrani  has  phases  of  the  comma  bacillus  which  do  not  correspond  in  any  manner  to  the  classic 
description  of  the  evolution  of  the  peronosporace&e. 

The  so  called  oogonia,  in  our  opinion,  are  nothing  else  than  deformities  produced  by  age 
and  debility  of  the  spirilli. 

The  muriform  bodies  are  crystalloid  globules,  produced  by  the  crystallization  of  the  ele- 
ments contained  and  formed  in  the  fluid  culture  with  the  interposition  of  colloid  material ; 
for  this-reason  there  is  no  real  reproduction  of  clouds  of  protoplasm.  Spores  do  not  exist  in  the 
comma  bacillus,  as  the  experiments  of  many  of  the  most  accomplished  observers  prove.  It 
follows  that  the  microbe  of  cholera  has  no  other  method  of  reprodtiction  than  fission  without 
the  generation  of  a  resistent  form  (sjiore),  and  that  by  its  botanical  characters  it  belongs  to  the 
group  of  spiro-bacteria ;  and  by  reason  of  this,  and  by  its  consistent  existence  in  the  patieiits 
attacked  by  cholera,  it  deserves  the  name  of  spirillum  cholera?. 

(3)  That  from  all  of  our  experiments  in  attempting  to  produce  cholera  by  hyj)orderniic 
injections,  as  well  as  ft-om  those  performed  by  Nicati,  Van  Ermengem,  and  Doyen,  who  ob- 
tained similar  negative  results,  it  follows  that  the  cholera  microbe,  althougli  introduced  by 
this  method  at  its  maximum  activity,  into  the  organism  of  the  animals,  does  not  produce  patho- 
logical phenomena,  much  less  experimental  cholera. 

(4)  That  the  foundation  of  the  preventive  inocixlations  is  the  claim  that  by  inoculating  into 
animals  (guinea-pigs)  an  attemiated  culture,  the  latter  can  subsequently  receive  with  impunity 
another  inoculation  of  maximum  virulence.  This  claim  is  in  open  opi^osition  to  the  results  olt- 
tained  by  experienced  experimenters  and  to  my  own  careful  and  methodically  directed  inves- 
tigations, and  it  necessarily  follows  that  the  preventive  actioii  of  the  culture  of  Sr.  Ferran  has 
no  solid  or  real  scientific  base,  and  that  therefore  the  claim  is  false. 

These  are,  your  excellency,  the  conclusions  which  are  to  be  drawn  from  my  investigations, 
and  which  I  have  the  honor  to  submit  for  the  judgment  of  your  excellency. 

Nothing,  as  I  say,  scientifically  supports  the  preventive  method  of  Sr.  Farran,  and  there- 
fore I  affirm  that  the  explanation  given  by  the  said  gentleman  is  incomplete,  and  in  absolute 
discord  with  the  results  obtained  by  various  experimenters  and  with  my  own,  and  I  am  unable 
to  approve  in  any  manner  those  upon  which  the  said  Sr.  Ferran  bases  his  vaccination. 

It  is  lamentable  that  a  good  intention  should  not  have  been  followed  by  better  results. 

May  Heaven  preserve  your  excellency  many  years. 

Madrid,  22d  July,  1885. 
Your  excellency, 

Antonio  Mendoza. 

To  His  Excellency  the  Minister  of  the  Interior. 

All  of  these  conclusions,  says  Dr.  Ferran,  have  been  already  answered  in  this  book*  ' 
the  chapter  headed  "  The  Comma  bacillus.  Its  Culture  and  Morphology." 

Nevertheless,  we  ought  to  reply  that  Sr.  Mendoza  is  one  of  those  vh^  have  seen  ou: 


S.  Mis.  92  49 


*Loc.  Cit. 
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so-called  oogonia;  those  who  have  been  unable  to  see  it,  for  example  Sr.  Garcia  Sola,  one  of 
the  members  of  the  commission  as  sent  by  tlie  provincial  legislature  of  Granada,  who  also 
published  another  report,  whose  conclusions  we  insert  further  on,  from  which  it  follows  either 
that  Sr.  Mendoza  was  more  f  orttinate  than  Sr.  Garcia  Sola  in  the  examination  of  his  cultures  or 
that  the  latter  gentleman  was  more  careless  in  his  investigations. 

The  great  care  which  Sr.  Mendoza  gives  to  the  examination  of  the  morphology  described 
by  us  should  be  noted;  half  of  his  conclusions  refer  to  this,  according  to  him,  important  sub- 
ject, which  we  repeat  has  nothing  to  do  with  the  anti-choleraic  vaccinations;  and  all  this  useless 
labor  which  occupied  him  up  to  the  middle  of  July,  as  he  said  with  the  intention  of  testing  a 
part  of  what  he  had  done  some  months  before,  but  interpreted  in  a  special  manner,  in  con- 
formity, however,  with  other  foreign  micro-biologists.  He  did  one  thing  original:  the  naming 
of  the  cholera  microbe  "  spironduloi)hito." 

With  respect  to  the  interesting  question  of  the  power  of  vaccination,  he  limited  himself  to 
saying  that  there  was  nothing  which  would  scientifically  explain  its  truth,  because  various 
foreign  experimenters,  and  he  himself,  had  not  succeeded  in  killing  guinea-pigs  with  hyper- 
dermic  injections  of  the  comma-bacillus.  Whilst  Sr.  Mendoza  lost  time  in  experimenting  with 
animals,  the  epidemic  caused  numberless  victims,  and  thousands  underwent  inoculation 
without  him  taking  the  trouble  of  examining  for  himself  the  effects  of  cultures  of  the  microbe, 
in  numerous  individuals  of  the  human  species  who  demanded  inoculation,  and  of  personally 
collecting  truthful  statistics.  His  negative  results  in  the  guinea-pigs  could  be  of  no  use  to  him, 
although  the  experience  was  arrived  at  in  a  better  way  than  were  the  positive  results  in  man. 

The  rej)ort  of  this  commission,  together  with  the  special  report  of  Sr.  San  Martin,  unac- 
companied as  we  believe  by  that  of  Sr.  Mendoza,  because  it  arrived  too  late,  was  sent  to  the 
Royal  Academy  of  Medicine  of  Madrid,  which  learned  body  concluded  thereon  as  follows: 

CONCLUSIONS  OF  THE  REPORT  DRAFTED  BY  THE  ROYAL  ACADEMY  OF  MEDICINE  JULY  21,  1885. 

(1)  The  suspicious  disease  prevailing  in  Valencia  should  be  regarded  now  as  disseminated 
Asiatic  cholera.  This  last  qualification  and  those  which,  according  to  certain  epidemiological 
doctrine,  follow  with  it,  explain  that  the  epidemic  of  Valencia  is  less  infectious  than  on  other 
occasions,  but  it  should  not  be  called  contagious  in  the  strict  epidemiological  meaning  of  that 
word. 

This  conclusion  admitted,  the  same  jjroviso  was  made  in  the  second  by  vote  of  the  majority. 

(3)  The  latest  statistics  obtainable  of  the  anti-choleraic  inoculation  do  not  appear  to  promise 
results  so  exact  or  satisfactory  as  a  careful  and  scientific  study  would  have  afforded  concerning 
the  i>hysiological,  pathological,  therapeutic,  and  prophylactic  action  of  the  said  procedure — a 
scientific  study  which  at  present  has  scarcely  begun. 

The  academy  do  not  doubt  that  the  theoretical  study  of  the  knowledge  upon  which  the 
prophylactic  inoculations  are  founded  is  of  great  interest,  but  this  does  not  invalidate  clinical 
experience  which  is  the  ultimatum  that  sanctions  or  denies  support  to  medical  theories. 

(3)  Dr.  Ferran  deserves,  by  his  scientific  attainments,  to  be  early  and  fully  reinstated  in 
his  professional  rights,  being  left  at  complete  liberty  to  prosecute  his  labors  under  the  law. 

The  academy  insists  upon  the  deliberations  had  concerning  the  four  last  conclusions  voted 
by  the  majority. 

The  report  of  the  commission  ends  with  apetition  to  the  Government  of  His  Majesty  affirm- 
ing that  Dr.  Ferran  is  a  man  of  science,  probity,  and  good  faith;  that  he  may  be  mistaken, 
but  his  good  intentions  can  not  be  questioned;  that  he  has  studied  this  question  with  a  con- 
stancy and  a  zeal  so  admirable  that  they  entitle  him  to  be  accorded  the  protection  of  the  Gov- 
ernment and  the  gratitude  of  humanity. 

The  academy  hold,  however,  that  the  Government  is  not  obliged  to  protect  or  recommend 
the  procedure  of  Sr.  Ferran  whilst  it  does  not  rest  ui^on  solid  scientific  foundations,  and  whilst, 
besides,  the  beneficial  results  which  are  attributed  to  it  are  not  established  before  recognized 
authorities  in  science. 

(It  is  strange  that  the  academy  confound  here  the  protection  of  the  Government  to  Ferran, 
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which  the  report  of  the  commission  advises  with  protection  to  the  procedure.  They  are  two 
things  entirely  distinct.) 

Siicli  is  the  rejiort  whicli  the  academy  present  for  the  consideration  of  your  excellency  in 
order  that  you  may  take  it  for  what  you  believe  it  to  be  worth. 

May  heaven  preserve  your  excellency  many  years. 

Madrid,  July  21,  1885. 
Your  excellency, 

Thomas  Santero, 

The  President. 

To  his  excellency  the  Minister  of  the  Interior. 
This  report  is  accompanied  by  a  special  report,  whose  conclusions  we  also  iDublish. 

CONCLUSIONS  OF  THE  REPORT  OP  THE  MINORITY. 

They  (the  choleraic  inoculations)  ought  not  to  be  authorized: 

(1)  Because,  aside  from  the  disturbances  already  mentioned,  the  inoculable  fluids  may, 
according  to  the  modern  doctrine  of  cholera,  which  we  neither  affirm  nor  deny,  be  the  pro- 
ducing and  proi^agating  cause  of  the  disease,  for  it  is  not  understood  that  the  rigor  of  the 
sanitary  laws  for  the  isolation  and  disinfection  of  persons  and  effects  proceeding  from  infected 
points  is  applied  in  this  case,  but  that  on  the  contrary,  the  elaboration  and  transportation 
without  any  hindrance  of  the  supposed  elements  of  cholera  is  jjermitted. 

(2)  Because,  approved  hygenic  measures  and  scientific  means  of  avoiding  and  ameliorating 
the  ravages  of  the  epidemic  in  the  faith  which  this  means  inspires  or  may  insi^ire,  like  every- 
thing which  offers  a  protection  against  human  troubles,  and  especially  that  which  is  aided  by 
certain  prestige  and  some  mystery. 

And  finally,  the  authorization  of  the  inoculations  would  be  the  establishment  of  a  pre- 
cedent very  unfortunate  for  science  and  for  society,  since  the  sanctioning  of  experimentation 
upon  man  without  conscientious  and  repeated  tests  would  be  to  expose  humanity  to  become 
the  victim  of  any  audacious  experimenter  whatever,  who,  emboldened  by  the  example,  would 
undertake  to  perform  similar  experiments  with  agents  scarcely  less  dangerous  than  choleraic 
inoculation. 

(Every  day  physicians  perform  experiments  of  this  kind,  and  to  no  one  has  it  as  yet  occurred 
that  on  this  accoiint  professional  liberty  must  be  limited  in  the  least. ) 

Besides,  Dr.  Ferran  should  and  may  be  able  to  demonstrate  the  truth  of  his  assertion  before 
men  of  science  as  Pasteur  did,  and  as  Koch  and  others  have  believed  they  had  done  for  a  dis- 
covery useful  to  science  and  humanity.  This  up  to  the  present  moment  he  has  not  done  in 
any  authenticated  manner,  nor  has  he  done  so  before  the  commission  appointed  for  that  pur- 
pose. 

The  signers  of  the  report  do  not  believe  that  the  denial  of  the  authority  to  make  the 
inoculations  constitutes  an  attack  upon  personal  freedom,  because  the  rights  and  the  liberty 
of  the  individual  in  the  social  sphere  and  of  science  meet  limitations,  for  when  bad  iise  of 
these  prerogatives  may  cause  a  prejudice  to  the  public  health,  the  law  restricting  them  and 
the  penal  code  should  be  and  are  indispensable  moderators. 

For  all  the  reasons  set  forth  the  academicians  who  subscribe,  agreeing  in  general  to  the 
scientific  points  of  the  report  with  the  majority  of  the  academy,  believe  it  their  duty  to  inform 
the  Government  that  while  accepting  conclusions  first,  second,  third,  and  fifth  of  the  said 
report,  are  prompted  to  disagree  with  the  fourth  and  sixth,  formulating  in  their  stead  the 
following : 

(4)  The  facts  adduced  are  not  sufficiently  conclusive  to  affirm,  without  reserve  of  any  kind, 
that  the  inoculations  are  harmless  for  the  individual  and  for  the  j)ublic  health.  Because, 
of  the  absence  of  ascertained  data  respecting  the  impossibility  of  producing  and  propagating 
cholera  either  by  the  inoculations  or  by  the  liquids  which  are  used  for  the  inoculations,  as  well 
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as  because  of  tlie  facility  with  which  the  liquids  become  altered  and  because  of  special  con- 
ditions of  receptivity  in  the  persons  inoculated,  the  undersigned  believe  it  their  duty  not  to 
declare  the  inoculations  harmless. 

(6)  That  for  the  above  reasons  the  practice  of  inoculation  ought  not  to  be  permitted  imtil 
Dr.  Ferran,  by  experiments  and  proofs  which  scientific  representatives  exact  of  him,  proves  the 
scientific  bases  of  his  system,  the  truth  of  his  affirmations,  the  entire  harmlessness  of  every 
inoculated  case,  and  the  impossibility  that  the  procedure  can  favor  the  propagation  of  cholera 
in  villages  not  invaded. 

(7)  And  in  case  that  the  inoculations  should  be  permitted  in  order  to  prove  upon  man  the 
beneficial  results  which  are  attributed  to  them,  they  should  be  j)erformed  in  limited  districts 
by  Dr.  Ferran  himself,  or  under  his  immediate  direction,  and  subjected  to  the  supervision  of  a 
representative  of  the  Government,  who,  with  Dr.  Ferran,  should  collect  the  statistics,  taking 
into  account  the  age,  sex,  constitution,  profession,  and  social  condition  of  the  inoculated,  as 
well  as  the  local  conditions  and  the  extent  of  the  epidemic  as  compared  with  the  former  ones. 
The  inoculations  should  be  voluntary  and  gratuitous  iTutil  their  real  utility  be  established,  the 
Government  being  charged  with  the  expenses  incurred  by  Dr.  Ferran  for  the  time  occupied  by 
his  experiments,  and  guarantying  to  him  the  right  of  invention  and  a  recompense  worthy  of 
the  discovery,  if  experiments  shall  prove  completely  its  efficacy. 

Such  is,  your  excellency,  the  opinion  which  the  academicians,  who  subscribe,  have  the 
honor  to  submit  for  yoxir  distinguished  judgment. 
Madrid,  July  22,  1885. 

Javier  Santero, 
Jose  Diaz  Benito, 
Jose  Bena  Vidbs. 

To  his  excellency  the  Minister  of  the  Interior. 

The  majority  of  the  academy  are  not  willing  that  this  special  report  should  remain  with- 
out answer  and  vote  the  following: 

CONCLUSIONS  respecting  THE  OBSERVATIONS  ADVANCED  IN  THE  SPECIAL  REPORT. 

The  committee  of  the  academy  would  point  out: 

(1)  That  those  conditions  would  have  to  be  fulfilled  probably  after  the  cholera  epidemic  shall 
have  disappeared,  and  with  it  the  best  opportunity  of  making  use  of  the  value  of  the  inocula- 
tion, if  indeed  there  should  be  any. 

(2)  That  precisely  the  first  condition  which  should  be  exacted  is  that  of  practical  re- 
sults, satisfactoT'y  and  well  established;  and  these  .would  be  liardly  obtained  by  preventing  the 
inoculations. 

(3)  That  it  is  not  lawful  to  deprive  a  physician  qf  the  use  of  a  means  which  he  considers 
advantageous  for  his  patients,  and  which  he  puts  in  practice  under  his  legal  responsibility, 
while  it  is  not  clearly  seen  that  it  is  prejudicial  to  public  health. 

(•i)  That  the  government  and  the  public  are  equally  interested  in  the  solution  of  this 
question,  and  its  solution  as  much  as  possible  in  the  light  of  day;  that  the  question  far  from 
being  cleared  up  would  be  obscured  by  the  prohibition  of  the  public  use  and  by  the  clandestine 
practice  which  would  probably  be  the  consequence  of  prohibition. 

All  these  considerations  have  been  taken  into  consideration  by  the  committee,  causing  it  to 
believe  that  for  the  present  there  is  no  reason  for  opposing  obstacles  to  a  procedure  which  can 
not  be  characterized  as  anti-scientific,  in  whose  support  facts  more  or  less  established  are  ad- 
duced— a  procedure  which  is  within  the  rights  of  the  physician  and  which  is  demanded  with 
earnestness  by  a  multitude  of  persons  who  see  in  it  a  means  of  salvation  in  the  unhappy  cir- 
cumstances which  surround  them. 

Would  that  it  were  possible  that,  in  view  of  the  value  of  experimentation,  it  might  be  con- 
venient for  the  Government  to  intervene  more  directly  in  order  to  regulate  and  conduct  it  with 
greater  rapidity  to  a  conclusion;  but  meanwhile  the  government  can  at  least  abstain  from  com- 
mitting blunders  which  besides  being  unjustifiable  might  be  reactive. 
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With  these  reflections  the  committee  has  offered  all  which  it  desired  to  say  respecting  the 
special  rei)ort. 

Matias  Nieto  Serrano, 
Madrid,  Jidij  20,  1885.  Tlie  President. 

The  report  of  the  majority  of  the  academy  is  not  as  explicit  as  that  of  the  commission, 
but  it  also  is  favorable  and  ranch  raore  if  the  spirit  of  resistance  which  all  scientific  bodies 
whatever  they  may  be  opposed  to  innovations  is  taken  into  account.  This  is  already  so  tradi- 
tional that  every  one  admits  it  as  a  rule,  although  there  are  a  few  rare,  honorable  exceptions. 

The  special  report  of  the  minority  is  distinguished  by  its  exaggerations.  It  decided 
upon  placing  obstacles  of  every  kind  in  the  Avay  of  the  jn-actice  of  inoculation,  and  in 
alarming  public  opinion  and  furnishing  a  pretext  to  the  minister  to  prohibit  the  inoculations. 
The  most  suprising  thing  of  all  is  that  of  the  persons  who  signed  this  report  at  least  one,  its 
author.  Sr.  Santero,  did  not  believe  that  the  comma  bacillus  is  the  cause  of  cholera,  as  he])ub- 
licly  said  at  that  time  in  the  discussion  Avhich  took  place  in  the  Ateneo — an  ol:)vious  proof  that 
he  sought  to  occasion  alarm  by  a  phantasm  which  he  was  the  first  to  laugh  at. 

The  minister,  in  spite  of  his  hostility  and  his  manifest  aversion  for  us,  freely  aiithorized 
the  inoculations  after  these  reports. 

The  gentlemen  commissioned  by  the  minister  of  war  presented  a  report  highly  favorable, 
the  conclusions  thereto  subjoined  are  as  follows  : 

CONCLUSIONS  OF  THE  REPORT  OF  THE  CHIEF   PHYSICIAN  OP  THE  ARMY  OF  THE  FILLIPINES, 
DON  ANACLETO  CABEZAS,  APPOINTED  BY  THE  MINISTER  OF  WAR. 

(1)  The  suspicious  disease  prevailing  in  Valencia  is  Asiatic  cholera. 

(2)  In  the  vaccination  fluids  of  Dr.  Ferrfin  the  presence  of  the  comma  bacillus  is  always 
demonstrated. 

(3)  The  inoculations  performed  witli  it  are  harmless,  and  tlieir  prophylactic  power  appears 
to  be  proven. 

Don  Vicente  Cabello,  of  the  superior  sanitary  council  of  the  navy,  who  was  appointed 
by  the  minister  of  the  navy,  also  announced  an  opinion  equally  favorable  to  our  method  of 
inoculation. 

In  consequence  of  the  reports  of  Drs.  Cabello  and  Cabezas  the  ministers  of  the  navy  and 
of  war  authorized  the  vaccination  in  tlie  army  and  in  the  fleet. 

At  the  same  time  and  even  before  his  excellency  the  minister  of  the  interior  appointed 
the  commission  of  whose  report  we  have  previously  spoken  various  bodies  (provincial  legis- 
latures and  municipalities)  determined  to  send  also  their  commissioners  to  study  in  Valencia 
the  disease  prevailing  there  and  the  anti-cholera  vaccination. 

Not  all  of  the  reports  presented  by  these  commissions,  although  official,  have  reached  our 
hands,  but  we  can  affirm  that  very  few  of  them  have  failed  to  reach  us.  Only  those  of 
Saragossa  and  Alicante,  whose  oj^inion  was  among  the  most  favorable  to  our  procedure,  as 
shown  by  the  reception  given  us  in  the  month  of  August  by  the  physicians  of  Alicante  (Dr. 
Escolana,  Dagnino,  etc.,  the  first  sent  sent  by  the  legislature),  and  the  discourses  pro- 
nounced in  their  turn  at  Saragossa  by  Srs.  Gimeno,  Aralendia  and  Vega,  professors  of  that 
faculty  of  medicine  and  commissioned  by  the  municipality  and  the  Academy  of  Medicine  of 
that  city. 


THE  SECOND  COMMISSION  APPOINTED  BY  THE  SPANISH  GOVERNMENT.  * 

In  view  of  the  opposition  which  tlie  practice  of  inoculation  experienced,  in  spite  of  the 
favorable  results  furnished  by  the  villages,  after  the  minister  of  tlie  interior  limited  singly  to 
Ferrd,n  the  authority  to  vaccinate,  the  governor  of  Valencia  ordered  an  administrative  dele- 


*Ferran,  loc.  cit. 
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gate,  not  a  physician,  in  order  to  witness  from  all  points  of  view  the  act  of  inoculation  and 
watch  the  exercise  of  our  jirofession,  we  decided  to  suspend  our  labors,  and  Ferran  went  to 
Madrid,  resolved  to  defend  before  the  high  powers  of  the  state  his  right  and  the  dignity  of  his 
profession. 

A  few  days  later  Don  Raimundo  Fernandez  Yillaverde  occupied  the  ministry  of  tJie  in- 
terior. To  him  we  applied,  and  also  to  the  then  president  of  the  council  of  ministers,  Don 
Antonio  Canovas  del  Castillo,  who  at  first  appeared  to  be  not  at  all  or  but  little  disposed  in 
our  favor,  but  later,  appreciating  the  great  interest  of  the  subject  for  the  public  health  and  for 
the  national  honor,  was  inclined  to  furnish  us  the  means  of  obtaining  an  official  statement  of 
the  truth. 

(The  subject  of  the  preventive  inoculation  against  cholera  had  assumed  from  the  begin- 
ning a  markedly  political  character,  which  we  did  not  contribute  in  any  manner  to  lend  it. 
It  was  enough  for  the  minister,  Senor  Romero  Robledo,  to  declare  himself  the  adversary  of 
the  inoculations  for  his  political  enemies  to  become  our  partisans,  this  division  of  sentiment 
creating  difficulties  for  ns  rather  than  favoring  our  labors.) 

Another  commission  was  appointed  for  the  purpose  of  accompanying  iis  to  the  villages 
that  demanded  to  be  vaccinated  and  of  Avatching  the  practice  of  inoculation  in  order  to  testify 
officially  if  it  had  or  had  not  a  prophylactic  value.  Three  individuals,  appointed  by  the 
minister,  Seiior  Villavarde,  constituted  tliis  commission.  Two  of  them  (his  pai'ticular  friends 
and  associates)  were  Senors  Florencio  de  Castro  (charged  with  the  work  of  dissection  in  the 
faculty  of  medicine  of  Madrid,  possessing  some  skill  in  the  preparation  of  anatomical  speci- 
mens, but  in  no  way  recognized  as  a  bacteriologist)  Manuel  Sanz  Bombin,  chief  of  the  section 
of  hygiene  of  the  province  of  Madrid  — it  is  understood  that  the  physicians  constituting  the 
department  of  hygiene  under  the  j^rovincial  governments  of  Spain  are  charged  with  watching 
the  health  of  the  women  inscribed  in  the  official  register  as  prostitutes),  and  Mario  Gongalez 
de  Segovia,  physician  to  the  Maternity  Hospital.  The  commission  was  therefore  composed 
of  an  anatomical  prosecutor,  of  a  syphilographer,  and  of  a  gynecologist,  all  of  them  some- 
what expert  in  the  subject  of  their  studies,  but  entirely  without  authority  for  the  examina- 
tion of  bacteriological  questions.  Nevertheless,  if  this  subject  might  be  resolved  simply  on  the 
ground  of  practice  or  empiricism,  these  three  physicians,  with  a  proper  disposition,  might 
be  sufficient,  but  it  was  not  desired  to  limit  the  matter  simply  to  that.  This  badly  chosen 
expedition  did  not  resolve,  as  it  should  have  done,  the  interesting  point  of  the  prophylaxis 
of  cholera* 

To  the  medical  commission  another  was  united,  a  statistical,  composed  of  the  chief  of  the 
statistical  bureau  of  the  province  of  Saragossa,  Senor  Ranz,  and  four  assistants.  For  the  first 
time  the  Government  directly  collected  statistics  of  the  inoculations. 

To  speak  of  the  opposition  of  every  sort,  of  the  incessant  irritations  and  humiliations 
which  the  second  medical  commission  occasioned  us,  would  be  to  lose  time  or  at  least  to  go 
too  far,  especially  as  we  intend  to  make  known  later  on  everything  which  contributed  to 
make  our  labors  completely  sterile  of  result  in  spite  of  the  fact  that  the  statistics  continued  to 
show  us  to  be  right. 

It  is  sufficient  to  read  the  conclusion  of  the  report  presented  by  Senors  Castro,  Sanz 
Bombin,  and  G.  Segovia  to  comprehend,  especially  if  they  be  compared  with  those  of  the  first 
distinguished  commission,  the  mean  and  narrow,  hostile  and  malevolent  animus  of  these  gen- 
tlemen. So  exaggerated  are  the  said  conclusions  that  the  desired  efi^ect  of  discrediting  the  pro- 
cedure of  inoculation  was  not  produced,  and  our  most  intelligent  adversaries  had  to  look  with 
distrust  upon  a  document  which  instead  of  a  report  is  an  attack.  The  conclusions  of  this  re- 
port are  as  follows: 

*One  of  the  members  of  the  said  commission,  Dr.  Sanz  Bombin,  had  arisen  to  pronounce  a  discourse  against 
choleric  vaccination  in  the  Society  of  Hygiene  of  Madrid,  where  the  matter  was  then  being  discussed.  This  alone 
ought  to  have  been  sufficient  to  liave  prevented  him  from  accepting  a  charge  which  would  oblige  him  to  report 
upon  a  subject  of  which  he  had  already  previously  formed  an  unfavorable  opinion.  This  fact  and  other  curious 
details  concerning  the  second  commission  we  have  noted  in  a  book  Historia  de  la  vacunacion  colerica  en  espana. 
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CONCLUSION  OF  THE  REPORT  PRESENTED  BY  THE  SECOND  OFFICIAL  SCIENTIFIC  COMMISSION 
APPOINTED  TO  ATTEND  AND  WITNESS  THE  PRACTICE  OF  THE  PROPHYLACTIC  METHOD  OF 
DR.  FERRAN: 

(1)  The  prophylactic  inoculation  against  Asiatic  cholera,  according  to  the  method  of  Dr. 
Ferran,  can  not  be  considered  as  harmless  for  the  individual  because  of  the  general  and  local 
effects  which  it  produces  in  the  majority  of  the  inoculated. 

The  inoculations  were  practiced  in  the  presence  of  the  official  commission  at  three  points: 
Ondara  and  Santa  Pola,  in  the  province  of  Alicante;  and  Cambrils,  in  the  province  of  Tarra- 
gona. In  none  of  these  points,  of  many  thousands  of  the  inoculated,  were  there  any  imjDortant 
accidents;  not  a  single  one  of  them  died  from  the  results  of  the  inoculation.  The  general  and 
local  effects  were  the  same  as  those  already  described  in  this  book,  only  in  Cambrils  eight  phleg- 
mons were  met  with,  of  which  we  have  spoken  in  one  of  the  previous  chapters.  Upon  what  data 
do  the  members  of  the  commission  base  the  statement  that  the  procedure  "can  not"  be  con- 
sidered as  inoffensive  ?  Were  they  appointed  to  report  upon  a  "can  not,"  or  to  address  them- 
selves solely  to  the  result  furnished  by  the  statistics  ?  But  since  this  result  could  not  be  more 
eloquently  in  favor  of  the  harmlessness  of  the  vaccination,  they  had  to  resort  to  theoretical 
disquisitions  in  order  to  justify  their  opinion  upon  this  point  with  a  hypothetical  or  a 
problematical  "cannot."  Not  wishing  to  be  more  explicit,  it  would  have  been  logical  and 
discreet  for  them  to  say:  Since  by  the  observation  of  thousands  of  the  inoculated  in  different 
points  and  under  various  conditions,  it  seems  that  the  inoculation  has  not  caused  death  or  grave 
accident  to  any  of  them,  it  would  appear  that  up  to  the  present  there  is  no  reason  to  consider 
this  procedure  dangerous. 

That  the  facts  upon  which  we  plant  ourselves  are  exact,  the  statistics  collected  by  the  Bureau 
charged  with  this  work,  under  the  presidency  of  Sehor  Sanz,  testify.  In  Ondara  not  one  of 
the  inoculated  died,  there  were  no  x^hlegmons  or  local  accidents  of  importance;  neither  did  the 
aj)pearance  of  cholera  follow  the  inoculation.  In  Santa  Pola  only  one  patient  inoculated  died 
of  cholera  within  the  five  days  following  the  inoculation;  neither  did  any  accident  of  im- 
portance occur  there.  (See  the  statistics  which  we  publish  at  the  end.)  In  Cambrils  there 
were  only  eight  phlegmons  certified  l^y  the  physician  whose  certificate  we  have  published  in 
another  chapter.  Furthermore,  in  none  of  the  three  villages  did  any  person  inoculated  die  of 
any  other  disease  whatever. 

Does  any  one  suppose  that  the  one  death  from  cholera  in  Santa  Pola,  and  the  four  in 
Cambrils  within  the  first  five  days  after  inoculation,  were  occasioned  by  the  inoculation  ?  If 
it  was  believed  that  they  died  of  cholera  in  consequence  of  injecting  the  comma  bacillus  into 
the  cellular  tissue,  why  did  the  same  commission  in  the  fifth  conclusion  say  that  the  symp- 
toms which  were  observed  in  the  inoculated  were  not  the  symptoms  of  experimental  cholera  ? 
Does  one  desire  to  see  a  more  perfect  contradiction  ?  Because,  if  the  comma  bacillus  intro- 
duced hypodermically  can  not  produce  experimental  cholera,  hoAV  could  it  kill  the  inoculated 
with  cholera  ? 

We  hold  then:  Fii'st,  that  the  five  deaths  among  the  inoculated  were  from  cholera  and, 
according  to  what  the  couimission  say  in  the  fifth  conclusion,  they  could  not  have  acquired  it 
by  inoculation.  Second,  that  since  the  five  died  within  the  five  days  above  mentioned,  and  con- 
sidering the  period  of  incubation  of  cholera,  it  may  have  been  possible  that  they  were  vacci- 
nated whilst  the  germ  of  the  disease  was  latent  within  them.  If,  possibly,  the  commissioners 
could  not  admit  this  manner  of  looking  at  the  question  they  could  have  said  so  in  Madrid 
before  their  departure,  and  not  have  accepted  the  commission,  because  every  one  knew  the 
statements  of  our  vaccination  cards  (they  were  published  in  the  "Gazeta  de  Madrid"  when 
the  first  official  commission  was  appointed  in  May.  Third,  that  there  were  no  accidents  of  any 
importance  other  than  the  eight  phlegmons  of  Cambrils,  a  result  which  if  it  be  imputed  to  the 
choleraic  inoculation  can  with  more  reason  be  attributed  to  hypodermic  injection  of  any 
medicine  whatever,  and  the  xihysician  would  create  a  bad  impression  concerning  his  knowl- 
edge and  his  skill  who  would  pretend  to  deny  it.  Fourth,  that  none  of  the  inoculated  died  of 
any  other  disease. 


776 


CHOLERA  IN  EUROPE  AND  INDIA. 


Upon  what  then  does  the  commission  base  itself  when  it  says  that  the  inoculation  can  not 
be  considered  as  harmless  ?  Does  not  the  vaccination  against  small-pox  cause  much  greater 
disturbance  ?  Has  it  ever  occurrred  to  any  one  to  say  that  cow-pox  can  not  be  considei-ed  as 
harmless  ? 

The  second  conclusion  is  worded  thus  : 

"  (2)  There  does  not  exist  any  proof  showing  that  the  liquid  intended  for  inoculation  is  an 
attenuated  culture  of  the  comma  bacillus." 

We  do  not  understand  what  the  commissioners  desire  to  say  by  this;  perhaps  the  report 
which  has  not  yet  reached  the  public  may  explain.  After  six  months  from  the  publication  of 
the  manner  of  obtaining  our  virus,  the  members  of  the  commission  do  not  yet  know  whether 
the  microbes  of  our  cultures  are  attenuated  or  not;  but  as  they  have  had  no  reason  to  interest 
themselves  with  such  a  thing,  how  could  they  have  proof  that  the  bacilli  of  the  virus  were 
not  attenuated?  By  the  microscoj^ic  examination?  We  do  not  admit  such  a  heresy,  for  every 
one  knows  that  it  is  not  by  the  morphological  characters,  etc.,  that  the  greater  or  lesser  vir- 
ulence of  a  microbe  is  recognized.  By  the  experimental  study  of  the  action  of  the  liquid  in 
animals?  We  do  not  know  with  what  culture  they  may  have  made  that,  for  we  do  not 
believe  that  they  pretend  to  have  followed  this  method  with  the  two  or  three  centimeters  of 
the  virus  which  they  one  day  begged  of  us,  the  sole  time  that  they  made  any  use  of  our  cul- 
tures and  the  only  time  that  they  manifested  any  desire  to  have  tliem.  Do  they,  perhaps, 
calculate  that  the  microbe  was  not  attenuated  because  of  its  action*  up  on  the  inoculated  man? 
Neither  do  we  admit  that,  since  they  are  the  first  to  deny  that  the  symptoms  of  the  inoculated 
are  those  of  experimental  cholera.  We  are  reduced  then  to  this,  that  the  members  of  the 
commission  supposed  that  the  microbes  of  the  vaccination  liquid  were  not  attenuated  by  any 
procedure  known  to  bacteriologists. 

"(3)  There  is  no  fixed  criterion  in  the  practice  of  the  inociilations,  either  as  to  the  choice  of  the 
liquids  which  are  employed,  or  as  to  the  establishment  of  the  relation  which  should  exist  between 
the  quantity  and  the  quality  on  the  one  hand,  and  the  individual  conditions  of  the  inoculated 
on  the  other— the  only  constant  rule  being  the  greatest  variation  in  the  richness  of  the  culture 
emi)loyed." 

Since  the  report  of  the  commission  has  not  been  published,  as  we  have  already  said,  we  do 
not  know  in  what  manner  its  members  measured  the  richness  of  the  cultures  ;  but  we  suppose 
that  it  would  not  be  by  the  microscopic  examination  of  a  fraction  of  a  drop  much  less  by  look- 
ing into  the  flasks.  We  repeat,  that  only  on  one  occasion  did  they  take  any  of  the  virus, 
whether  for  the  purpose  of  examining  it,  or  for  another  object  we  do  not  know  ;  but  if  they  had 
taken  it  for  the  purpose  of  ascertaining  its  richness  in  germs,  they  did  not  have  the  possibility 
of  comx^aring  it  with  that  of  other  cultures,  because  they  had  not  studied  them.  Or  is  it  that 
they  supposed,  perhaps,  that  j)lacing  the  eye  to  the  eye-piece  of  a  microscope  would  be  suffi- 
cient for  the  calculation  of  the  abundance  or  the  scarcity  of  the  comma  bacilli  in  a  culture  ? 

(We  believe,  judging  from  what  hai^pened  in  Cambrils,  that  this  was  their  sole  manner  of 
examining  that  point.  The  president  of  the  commission,  Senor  Castro,  ai^proached  the  micro- 
scope which  we  had  j)laced  upon  the  table  for  the  examination  of  a  drop  of  the  virus,  and  was 
very  much  chagrined  because,  upon  going  to  move  the  focus  by  means  of  the  coarse  adjust- 
ment instead  of  by  the  micrometer,  we  advised  him  of  his  mistake  and  that  he  was  likely  to  break 
the  preparation,  and  very  much  vexed  he  turned  to  the  secretary,  Senor  Gonzales  Segovia,  and 
said  :  "lam  satisfied  ;  look  yourself,  Senor  Segovia,  this  culture  is  less  rich  in  germs  than  that 
of  yesterday."  This  scene  took  place  before  various  persons,  among  them  several  physicians 
of  Reus  and  Villaseca,  who  will  testify  as  to  its  exactness). 

"(4)  If  the  foundation  of  the  method  of  Dr.  Ferran,  based  upon  the  doctrine  which  admits 
the  comma  bacillus  as  the  active  cause  of  Asiatic  cholera,  is  accepted,  it  must  follow  that  the 
individual  inoculated  can  transmit  the  disease  to  the  rest  of  the  population  by  frequently  carry- 
ing the  said  micro-organism  in  his  clothes,  thanks  to  the  defects  of  the  method  of  inoculation." 

For  what  purpose  did  the  membei's  of  the  commission  have  by  their  side  a  statistical  com- 
mission if  not  to  base  their  report  upon  the  results  of  the  statistics  ?   In  Oudara  there  were 
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1,205  persons  inoculated  ;  many  more  remained  witliout  inoculation,  and  yet  the  cholera  was 
not  transmitted  from  the  former  to  the  latter.  Is  this  mode  of  arriving  at  conclusions  by  the 
Commission  serious  ?  Tlieir  duty  Avas  not  to  base  themselves  upon  i-easoning  concerning  doc- 
trines more  or  less  acceptable  and  accepted,  but  upon  facts  perfectly  established  by  themselves  ; 
and,  although  reasoning  might  lead  them  a  'priori  according  to  their  understanding  to  say  that 
the  inoculated  could  transmit  the  disease,  the  facts  of  Ondara  required  them  to  admit  that 
more  than  a  ihousand  inoculated  ivere  unable  to  transmit  cholera  to  the  many  others  not  inocu- 
lated. 

For  speculations  about  a  jDossibility  it  was  unnecessary  for  them  to  have  moved  from 
Madrid;  from  that  point  they  might  have  felt  disposed  to  say  that  those  inoculated  with  the 
comma  bacillus  could  transmit  the  disease  jiist  as  well  if  they  had  not  left  for  a  moment  the 
discussion  in  the  Society  of  Hygiene.  The  question  which  they  had  Ijeen  charged  by  the  gov- 
ernment with  solving  was  certainly  not  tlie  ascertainment  of  the  possiljility  or  the  im])Ossil)ility 
of  this  or  of  other  matters,  but  that  of  positively  affirming  or  denying  tlie  deductions  from  our 
doctrine  and  our  facts. 

"(5)  The  ensemhle  of  symptoms  which  the  inoculated  i^resent  does  not  warrant  considering 
them  as  characteristics  of  experimental  cholera." 

In  tlie  corresponding  chapters  of  this  book  we  have  already  said  what  is  necessary  to 
combat  the  basis  of  such  negations. 

"(6)  The  person  inoculated  is  in'the  first  days  succeeding  the  inoculation  more  apt  to  con- 
tract every  kind  of  disease,  because  the  inoculation  destroys  more  or  less  profoiuidly  tlie 
physiological  equilibrium  so  necessary  during  epidemic  periods." 

This  conclusion  is  obviously  absurd  and  scarcely  deserves  answer.  By  this  manner  of  rea- 
soning we  would  have  to  admit  also  that  the  persons  inoculated  against  small-pox,  by  the  fact 
of  experiencing  local  symptoms  and  fever,  are  more  apt  in  times  of  eiiidemics  to  suffer  from 
all  kinds  of  disease;  are  the  members  of  the  commission  of  those  antiquated  physicians  who 
believe  that  during  an  epidemic  of  variola  it  is  unadvisable  to  vaccinate? 

As  is  seen  in  this  and  in  other  conclusions  the  commissioners  have  manifested  a  tendency 
to  discuss  every  subject  and  cover  all  ground,  whether  absurd  or  not,  against  the  vaccination 
of  cholera,  forgetting  to  remember  that  what  proves  everything  proves  nothing. 

The  conclusion  of  the  rejiort  is  as  follows: 

"(7)  From  an  examination  of  the  effects  of  the  re-inoculations  and  of  the  experiments 
performed  by  the  commission  it  is  not  proven  that  the  method  of  inoculation  by  Ferran  pro- 
duces immunity  against  cholera,  nor  is  it  possible  to  draw  any  conclusion  of  this  kind  from  the 
statistics  obtained,  in  view  of  the  fact  that  from  isolated  cases  general  laws  can  not  be  deduced. 
"May  heaven  preserve  your  excellency  many  years. 

"Manuel  Sanz  BombIn. 

"  Florencio  DE  Castro  Y  Latorre. 

"Mario  G.  Segovia. 

"Madrid  Ocfoher  3,  1885." 

The  members  of  the  commission  assert  that  it  is  not  possible  to  say  anything  positive 
concerning  the  existence  of  an  anti-choleraic  immunity  produced  by  our  inoculations  in  view 
of  the  fact  that  the  statistics  collected  refer  to  isolated  facts,  which  can  not  serve  for  the 
deduction  of  general  laws.  Notwithstanding  this,  they  have  stated  general  laivs  based  upon 
these  same  isolated  facts:  First,  that  the  individual  inoculated  is  more  predisposed,  during  the 
first  days,  to  contract  all  kinds  of  diseases ;  second,  that  cholera  can  be  transmitted  by  the 
inoculation  alone;  and  third,  that  the  inoculation  is  not  harmless. 

These  conclusions  constitute  a  model  which  we  would  not  recommend  to  any  one  who 
desires  to  follow  the  methods  of  logic  and  good  sense. 

Their  assertion  that  prophylaxis  by  vaccination  has  not  been  established  we  will  answer 
with  the  conclusions  of  the  statistical  commission  which  accompanied  them,  and  which  ex- 
clusively limited  itself  to  facts  and  figures: 
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CONCLUSIONS  OF  THE  REPORT  SUBSCRIBED  BY   THE  CHIEF  OP  THE   STATISTICAL  BUREAU  OP 

THE  SECOND  SCIENTIFIC  COMMISSION. 

From  wliat  lias  been  already  stated,  and  from  the  figures  of  the  statistical  tables,  the 
following  conclusions  result: 

(1)  The  vaccination  did  not  produce  cholera  in  Ondara. 

(2)  In  Santa  Pola  only  one  person  inoculated  was  attacked  with  cholera.  The  attack 
occurred  within  the  fifth  day,  and  death  followed  after  it.  One  of  the  inoculated  was  also 
attacked  by  other  diseases. 

(3)  In  Cambrils  the  four  inoculated  who  died  with  cholera  were  attacked  within  the  fifth 

day. 

(■4)  In  the  same  town,  counting  from  the  day  when  the  inoculations  began,  the  per  centage 
of  attacks  among  the  inoculated,  within  the  fifth  day,  and  the  non-inoculated  is  less  than  the 
proportion  of  the  inoculated  inhabitants  to  the  non-inoculated ;  but,  counting  from  the  fifth 
day  after  the  commencement  of  inoculation,  in  this  case  the  i"elation  of  attacks  in  the  inocu- 
latted  to  those  in  the  non-inoculated  is  greater  than  that  of  the  inhabitants  inoculated  to  those 
non-inoculated  by  4  per  cent. 

(5)  In  Ondara  the  relation  of  attacks  as  well  as  deaths  from  other  diseases  between  the 
inoculated  and  those  not  inoculated  is  less  than  that  of  the  inoculated  inhabitants  to  the  non- 
inoculated. 

(6)  In  Cambrils  no  inoculated  person  died  from  other  diseases, 

(7)  In  the  said  town  the  relation  of  attacks  from  other  diseases  among  the  inoculated  to 
those  among  the  non-inoculated  is  greater  than  that  of  the  inoculated  inhabitants  to  the  non- 
inoculated. 

The  conclusions  1st,  2d,  3d,  4th  (1st  hopothesis),  5th,  and  Cth  are  entirely  favorable  to  the 
prophylactic  procedure  of  Dr.  Perran.  It  would  be  desirable  that  such  conclusions  were  cor- 
roborated by  larger  figures  in  order  to  raise  them  to  the  level  of  demonstrated  laws. 

Juan  Sanz, 

Chief  of  the  Statistical  Section  of  the  Commission, 

Third  Official  of  the  Bureau  of  Statistics. 

Madrid,  December  5,  1885. 

Excepting  a  few  reflections  which  are  based  ujDon  the  relative  paucity  of  data,  the  conclu- 
sions of  the  statistical  commission,  signed  by  its  president.  Sr.  Sanz,  are  entirely  satisfactory. 

How  is  it,  then,  that  the  medical  commission  has  been  so  much  in  discord  with  the  statis- 
tical, both  having  for  their  judgment  the  same  facts? 

The  report  of  the  cominissioner,  appointed  by  the  Spanish  minister  of  war,  concerning 
the  anticholeraic  inoculations  is  favorable  to  the  Perran  methods,  and  ends  with  the  following 
conclusions: 

CONCLUSIONS  OF  THE  REPORT   OF  THE   SURGEON-GENERAL  OF  THE  PHILIPPINE  ARMY,  DON 

ANACLETO  CABEZAS.  i 

(1)  The  suspicious  disease  prevailing  in  the  Province  of  Valencia  is  Asiatic  cholera. 

(2)  In  the  vaccine  fluid  of  Dr.  Perran  the  presence  of  the  comma  bacillus  is  always  to  be 
demonstrated. 

(3)  The  inoculations  performed  with  this  vaccine  fluid  are  inoffensive  and  their  prophy- 
lactic power  appears  to  be  a  reality. 

Don  Vincente  Cabello,  member  of  the  supreme  council  of  health  of  the  navy,  who  was 
appointed  by  the  minister  of  marine  to  investigate  the  Perran  question,  also  published  an 
opinion  equally  favorable  to  the  Ferran  inoculations. 
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DR.  FERRAN  AND  THE  SCIENTIFIC  QUESTION  OF  CHOLERA  VACCINATIONS. 

By  Dr.  Abreu,  of  Portugal.* 

This  author,  after  a  somewhat  i^rolonged  visit  to  the  fiehl  of  operations  of  Dr.  Ferran  for 
the  purpose  of  individually  studying  this  question,  returned  to  Portugal  and  prepared  a  long 
report,  the  conclusions  of  which  are  here  appended: 

FIRST  SERIES  OF  CONCLUSIONS. 

(1)  The  Ferran  question  is  not  solved. 

(2)  The  Ferran  question  has  a  scientific  basis  which  theory  accepts  and  Avhich  practice 
does  not  reject. 

(3)  The  biological  study  of  contagious  germs  does  not  constitute  a  commercial  enterprise; 
the  application  of  these  studies  to  the  individual  and  public  prophylaxis  of  specific  diseases  is 
not  a  simple  question  of  dollars  and  cents. 

(4)  Jaime  FeiTi'm  y  Clua  is  a  physician  and  not  a  charlatan;  is  a  bacteriologist  and  not 
an  ignorami;s;  he  is  a  clinician  in  the  serious  jjractice  of  his  profession  and  not  a  mere  pre- 
scriber  of  drugs. 

(5)  The  medical  doctrine  of  choleraic  vaccination,  even  when  considered  as  a  simple 
humanitarian  and  scientific  tmdertaking,  inaugurated  in  S])ain  by  an  obscure  physician, 
deserves  the  respect,  examination,  and  attention  of  all  physicians,  schools,  and  scientific  insti- 
tutions. 

(6)  All  medical  associations  should  examine  with  the  greatest  circumspection,  intelligent 
foresight,  activity,  zeal,  and  loyal  assistance  every  attempt  which  has  for  its  object  the  removal 
from  Europe  of  a  calamity  Avhich  by  the  panic  which  accompanies  it  discredits  science,  relaxes 
the  administration  of  the  government,  places  villages  in  antagonism  with  each  other,  impov- 
erishes and  saps  the  sources  of  national  wealth. 

(7)  The  movement  occasioned  by  the  discovery  of  Dr.  Ferran,  in  which  many  governments 
of  Europe,  learned  institutions,  and  official  commissions  composed  of  eminent  physicians  were 
associated,  was  not  a  masquerade,  but  has  as  its  basis  one  of  the  most  legitimate  and  impera- 
tive modern  necessities  which  science  and  civilization  alike  are  interested  in. 

(8)  All  the  foreign  commissions  which  were  at  Valencia  returned  much  impressed  by  tlie 
practical  results  obtained  by  the  anti-choleraic  vaccination. 

(9)  None  of  these  commissions  remained  long  enough  to  acquire  decisive  and  reliable  j)roof 
against  the  procedure  of  Ferran. 

(10)  Not  one  of  these  commissions  affirms  and  proves  in  a  definite  manner  that  the  scien- 
tific problem  of  choleraic  vaccination  is  or  is  not  solved. 

(11)  Not  one  of  these  commissions  demonstrates  that  human  vaccination  of  the  choleraic 
germ  is  a  scientific  error,  an  absurd  conception,  and  a  dangerous  experiment. 

(13)  In  all  the  official  reports  of  the  official  commissions  there  exists  official  doubts. 
Therefore,  when  doubts  concerning  a  subject  exist,  it  is  imprudent  to  speak  of  it  as  solved. 

(1.3)  After  these  reports  were  presented,  it  seemed  to  their  authors  that  there  Avas  nothing- 
more  to  do  than  to  add  to  their  final  conclusions  against  Ferran  the  statement  that  some  of 
the  commissioners,  as  Gibier  and  Van  Ermengem,  would  conduct  new  investigations  in  order 
to  arrive  at  new  conclusions;  which  proves  the  precii^itation  with  which,  during  a  stay  of 
forty-eight  hours  at  Valencia,  they  desired  to  pass  judgment  ujDon  the  matter;  and  Avhich 
demonstrates  that  they  Avere  under  the  necessity  of  continuing  their  studies.  At  one  time  they 
make  subcutaneous  injections  into  guinea-pigs  in  order  to  study  the  efi'ects  of  preventive  inoc- 
ulation! At  another  time  they  talk  also  of  the  statistics,  opposing  to  the  thirty  thousand 
human  inoculations  performed  by  Ferran  the  inoculations  Avhich  they  have  succeeded  in  per- 
forming on  twenty  gixinea-pigs!  (See  the  report  presented  to  the  Minister  of  Commerce  of  the 
French  Republic,  read  before  the  Academy  of  Medicine  at  the  session  the  21st  of  July,  1885. 


*  Abstract  from  Ferrans  La  Inoculacion  Preventiva.    Loc.  cit. 
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Bulletin  de  I'Acad^mie  de  mddecine,  Nos.  28  and  29;  also  the  notes  of  Dr.  Van  Ermengem 
presented  to  the  editor  of  the  Deutsch.  med.  Wochenschr.,  which  appears  in  No.  33  of 
the  Medicina  Contemporanea;  and  the  commnnication  made  to  the  Academy  of  Medicine  of 
Paris,  18th  of  August,  1885,  by  Drs.  Gibier  and  Van  Ermengem,  Bulletin  de  I'Acaddmie  de 
m^decine.  No.  33.) 

(14)  All  that  the  j)olitical,  cojnmercial  or  news  periodicals  of  Portugal,  Spain,  France, 
Italy,  etc.,  have  published  against  or  in  favor  of  the  doctrine  of  choleraic  vaccination,  aside 
from  the  consideration  which  the  writers  deserve,  explains  nothing,  proves  nothing,  and 
resolves  nothing. 

(15)  Neither  have  the  articles,  pamphlets,  communications,  telegrams,  notices,  and  protests 
published  by  periodicals  exclusively  medical,  condemning  Ferran  and  rejecting  his  scientific 
attempts,  aside  from  the  consideration  due  their  authors,  succeeded  in  casting  the  least  dis- 
credit upon  the  experimental  question  of  human  vaccinations;  and  with  respect  to  such  opin- 
ions unless  they  can  cause  more  serious  studies  of  this  subject  they  can  accomplish  nothing  in 
favor  of  or  against  the  conquests  of  biology. 

(16)  Some  of  the  official  commissioners  in  Valencia  have  fallen  into  lamentable  contradic- 
tions: Thus  Dr.  Van  Ermengem,  in  his  remarkable  book  published  two  months  before  his 
mission  to  Valencia,  tells  us:  "  (a)  That  the  discoveries  of  Dr.  Ferran  are  of  extreme  import- 
ance; (6)  that  the  facts  enunciated  by  Dr.  Ferrd.n,  very  extraordinary  as  they  ajDi^ear,  ought 
not  to  be  desj)ised  without  previous  examination;  (c)  that  Dr.  Van  Ermengem  subjected  these 
facts  to  an  expei'imental  investigation;  (cZ)  that  he  jjroved  the  exactness  of  some  of  the  affirma- 
tions of  Dr.  Ferran;  (e)  that  in  the  cultures  and  microscojpic  preparations  he  met  with  certain 
forms  of  development  pointed  out  by  Dr.  Ferrcln;  (/)  that  although  it  is  possible  to  diflt'er 
from  the  Spanish  i)hysician  as  to  many  points  of  his  technique,  according  to  the  belief  of  Dr.  Van 
Ermengem,  the  existence  in  the  cycle  of  development  of  the  comma  bacillus  of  forms  which 
have  not  been  pointed  out  by  Koch,  and  which  afterwards  have  been  seen  by  many  observers 
can  not  be  doubted;  (g)  that  in  the  cultures  from  the  dejecta  of  Dr.  Ferran,  who  was  infected 
accidentally  after  his  own  vaccination,  Dr.  Van  Ermengem  met  with  numerous  choleraic  organ- 
isms." Finally,  referring  to  the  discovery  of  the  virus  announced  by  Dr.  Ferran,  the  Belgian 
microscopist  exclaims  that:  "  With  respect  to  the  discovery  of  protective  vaccination  against 
Asiatic  cholera  which  may  appear  to  some  to  be  too  beautiful  to  be  true,  it  may  some  day  be 
established  with  all  the  experimental  exactness  necessary,  and  be  an  eternal  honor  to  the  micro- 
biologist who  first  pointed  out  its  possibility  !  (Reclierches  siir  le  microbe  du  cholera  asiatica. 
Rapport  prdsentd  h  Monsieur  le  Ministre  de  I'lnt&'ieur,  le  3  nov.  1884,  par  le  Dr.  Van  Ei'mengem, 
Bruxelles,  1885,  pp.  334,  335,  346,  and  347.) 

Two  months  afterwards  in  Valencia  the  same  microscopist,  complaining  of  the  secret  of 
Ferran,  with  less  acrimony  than  that  of  the  Brouardel  Commission,  and  more  scientifically 
than  the  commission  of  Gibier,  asserted  that  the  cu.ltures  are  old  and  that  the  forms  in  the 
cycle  of  development  of  the  comma  bacillus  are  unusual!  (Loc.  cit.,  p.  244.) 

(17)  It  has  hapi)ened  also  that  this  matter  has  been  combatted  by  individuals  who,  having 
committed  the  inconsistency  of  denying  that  the  condition  produced  was  cholera,  and  having 
pronounced  in  their  writings  against  the  labors  of  Ferran,  when  it  is  necessary  to  test  the  lat- 
ter, find  themselves  under  the  unfortunate  necessity  of  sustaining  or  justifying  their  position, 
even  when  their  consciences  condemn  them. 

In  order  to  excuse  their  false  stej),  they  endeavor  in  the  meanwhile  to  copy  with  alaciity 
from  the  periodicals  all  that  may  serve  them  against  the  seriousness  of  the  human  vaccina- 
tions and  to  launch  against  Ferran  in  default  of  better  arguments  the  same  epithets  which 
their  predecessors  had  employed  against  Jenner. 

(18)  The  Royal  Academy  of  Medicine  of  Madrid  departed  notably  from  the  report  pre- 
sented to  it  by  the  official  commission  of  the  Spanish  Government.  That  report  contained 
different  statements,  because  the  members  of  the  commission  dissented  in  opinion  concerning 
cholera  and  the  medical  doctrine  of  choleraic  vaccination.  It  is  certain,  however,  that  in  a 
report  signed  by  all  the  membei's  of  the  official  commission  the  following  paragraph  is  met  with : 
"The  commission  can  not  do  less  than  address  a  respectful  prayer  to  the  Government  of  his 
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majesty  representing  that  Dr.  Ferran  is  a  man  of  science,  jirol^ity,  and  good  faitli;  that  he 
may  be  mistaken,  but  his  good  intentions  can  not  be  doubted;  that  he  has  brought  to  the  study 
of  this  question  a  constancy  and  zeal  so  admirable  that  they  entitle  him  to  the  protection  of 
the  Government  and  to  the  gratitude  of  humanity." 

And  in  the  special  report  given  by  one  of  the  members  of  the  commission,  an  eminent 
professor  of  medicine,  it  is  af&rmed  that  Dr.  Ferran  is  a  man  strictly  scientific,  and  that  his 
investigations  constitute  just  ground  for  the  praise  of  his  country.  In  the  said  report  exists 
the  following  conclusion:  "Dr.  Jaime  Ferran,  on  account  of  his  scientific  acquirements,  de- 
serves to  be  fully  reinstated  in  his  professional  rights,  and  left  at  entire  liberty  to  pursue  his 
labors  subject  to  the  regiilations  of  the  law." 

(19)  The  official  report  of  the  Portuguese  commission  is  the  most  complete  of  all  as  to  the 
general  study  of  the  subject.  It  considers  the  doctrine  of  cholera  vaccination,  and  is  not  unfav- 
orable to  Dr.  Ferran  ;  but,  notwithstanding  the  high  scientific  value  of  that  doctrine,  it  did  not 
affirm  many  j^oints  as  established,  and  it  did  not  declare  officially  whether  the  choleraic  vac- 
cinations were  or  were  not  efficacious.* 

(20)  The  scientific  academies  of  Lisbon,  Turin,  Munich,  Bonn,  Berlin,  Vienna,  Budajiesth, 
Brussels,  Copenhagen,  Stockholm,  Liege,  St.  Petersburg,  Boulogne,  Amsterdam,  Dublin,  Rio 
Janeiro,  New  York,  and  Waslungton  have  also  considered  this  qiiestion. 

(31)  The  Societies  of  Medical  Sciences  of  Lisbon,  Porto,  Gottingen,  Kaiserslautern,  Wash- 
ington, Bordeaux,  Toulouse,  London,  Haarlem,  Pisa,  Moscow,  and  Geneva  did  not  solve  this 
question. 

(22)  The  institutes  of  Coimbra,  Milan,  Naples,  Venice,  London,  France,  and  Essex  are 
silent. 

(23)  The  faculties  of  medicine  of  Coimbra,  Madrid,  Paris,  Montpelier,  Dublin,  Oxford, 
Leyden,  and  Rome  examined  the  suljject  in  order  afterwards  to  decide  in  favor  of  or  against 
the  medical  doctrine  of  choleraic  vaccination. 

(24)  The  Academy  of  Sciences  and  the  Academy  of  Medicine  of  Paris  did  not  a])prove  the 
conclusions  of  the  official  reports  which  were  presented.  Pasteur  insists  that  further  experi- 
mental investigations  should  be  made,  because  they  Avere  confronted  with  a  scientific  problem 
of  extraordinary  scope  and  with  a  pliysician  of  incontestible  practical  resources  and  intelli- 
gence. 

(25)  At  the  last  scientific  congress  convened  under  the  i^residency  of  the  learned  Verneuil, 
professor  of  the  Faculty  of  Medicine  of  Paris',  was  read  a  most  important  communication  by 
Chauveau,  a  member  of  the  Academy,  broadly  discussing  the  Ferran  question,  and,  as  if  no 
official  or  officioiis  reports  contrary  to  the  procedure  of  the  Spanish  physician  existed,  Chauveau 
demonstrated  the  scientific  basis  of  choleraic  vaccination,  and  among  other  conclusions  affirmed: 
"  (a)  That  the  attempt  of  Ferran  to  obtain  artificial  immunity  against  cholera  is  legitimate  ; 
(&)  that  science  authorizes  the  attempts  at  preventive  inoculation  against  cholera  by  the  injec- 
tion of  fluid  cultures  of  the  coma  bacillus  into  the  subciitaneous  connective  tissue  ;  (c)  that 
there  is  reason  for  following  with  interest  the  inoculations  performed  by  Dr.  Ferran.  "f 

*  Report  of  the  Portuguese  Commission,  composed  of  the  professor  of  the  faculty  of  medicine  of  the  University 
of  Coimbra,  Drs.  Lorenzo  de  Alemeida  y  Aze%-edo,  Filomena  de  Camera,,  Mello  Cabral,  and  Dr.  Jose  de  Azevedo 
Maia,  professor  of  tlie  School  of  Medicine  and  Surgery  of  Porto,  presented  on  the  7t)i  of  July  to  liis  excellency  the 
minister  and  secretary  of  commerce,  Augusto  Cesar  Barjona  de  Freitas  (Diario  do  Goberno);  and  "  The  ClioJera  in 
Valencia  and  the  Prophylactic  System  of  D  r.  .Jaime  Ferran  y  Clua,"  hy  Philomeno  de  Camera  de  Mello  Cabral, 
professor  of  general  histology  and  physiology  in  the  faculty  of  medicine  in  Coimbra,  commissioned  by  the  Portu- 
guese Government  to  study  the  epidemic  and  the  propliylactic  system,  Lisbon,  1885. 

t  Gazette  hebdomadaire  de  medecine  et  de  chirurgie,  21  aout  1885:  The  communication  of  Chauveau  was  so 
eloquent  and  learned  that  this  French  periodical,  so  reserved  and  incredulous  concerning  the  Ferran  question,  com- 
mented upon  it  in  the  following  terms:  "M.  Chauveau  arose  to  discuss  the  theoretic  value  and  the  consequences 
from  the  practical  point  of  view  of  experiment  of  the  inoculation  of  Dr.  Ferran;  it  is  fortunate  to  see  so  intricate 
and  obscure  a  subject  studied,  analyzed,  and  exposed  by  a  man  possessing  such  ability,  and  whose  opinions  are 
authoritative  in  such  matters;  if  he  was  unable  to  entirely  solve  the  problem,  he  at  least  sharply  defined  its  limits, 
and  caused  the  probable  solution  of  the  question  to  be  foreseen." 
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SECOND  SBEIBS  OF  CONCLUSIONS. 

(1)  The  liquid  used  by  Dr.  Ferran  for  cholera  vaccination  exercises  an  obvious  pathogenic 
action  in  the  human  species. 

(2)  In  some  cases  this  pathogenic  action  determines  the  benign  symptoms  of  an  attack  of 
Asiatic  cholera. 

(3)  The  cholera  vaccination  does  not  expose  the  individual  to  severe  accidents. 

(4)  The  vaccination  and  re-vaccination  confer  immunity. 

(5)  The  choleraic  vaccination  discovered  and  practiced  by  the  Spaniard,  Dr.  Jaime  Fer- 
ran y  Clua,  constitutes  one  of  the  most  notable  scientific  experiments  of  the  present  century. 


SKCTION  3. 

EEPORTS  OF  COMMISSIONS  OF  SPANISH  PEOVINOES  AND  MUNICIPALITIES, 

REPORTS  OF  VARIOUS  OFFICIAL  COMMISSIONS  SENT  BY  PROVINCIAL  LEGISLATURES  AND 

MUNICIPALITIES* 

At  the  same  time,  and  even  before  his  excellency  the  minister  of  the  interior  appointed 
the  commission  of  whose  report  we  have  spoken  in  a  previous  chapter,  various  popular  bodies 
(provincial  legislatures  and  municipalities)  decided  to  also  send  commissions  to  investigate  the 
disease  then  reigning  in  Valencia  and  the  cholera  inoculations. 

All  of  the  reports  presented  by  these  commissions,  although  they  are  official,  have  not 
reached  our  hands  ;  but  we  give  the  assurance  that  those  that  are  wanting  are  very  few.  In- 
deed, only  those  of  Saragossa  and  Alicante,  whose  opinion  was  most  favorable  to  our  procedure, 
as  is  proved  by  the  reception  which  we  received  in  the  month  of  August  at  the  hands  of  the 
physicians  of  Alicante  (Doctors  Escolano,  Dagnino,  etc.),  and  by  the  discourse  pronounced 
upon  their  return  to  Saragossa  by  Senors  D.  J.  Gimeno,  Aramendia,  and  Vega,  the  professors 
of  that  faculty  of  medicine.  All  the  other  reports  we  possess,  and  we  copy  their  conclusions,  as 
follows : 

CONCLUSIONS  OF  THE  COMMISSION  FROM  GRANADA. 

[Delegated  by  the  provincial  legislature  of  Grauada  and  associatHd  with  the  first  official  commission  of  the  Government:  Doctor  D.  Eduardo 

Garcia-Sola.] 

(1)  I  was  not  able  to  confirm  the  morphological  evolution  of  the  oogonium,  oosphera  and 
muriform  bodies  described  by  Dr.  Farran  of  the  comma  bacillus. 

(2)  The  prophylactic  fluid  employed  for  the  inoculation  contained  commas,  and  the 
technique  of  the  inoculation  is  very  simple. 

(3)  The  effects  of  the  inoculation  present  no  similarity  with  the  clinical  symptoms  of  chol- 
era, the  symptoms  of  diarrhoea  being  almost  always  wanting.  I  do  not  deem  the  inoculations 
dangerous  in  the  sense  that  the  evacuations  of  the  individuals  vaccinated  may  propagate 
cholera. 

(•i)  The  disturbances  which  follow  the  inoculations  offer  no  gravity  and  do  not  last  more 
than  36  hours,  on  which  account  I  believe  it  harmless,  although  this  opinion  may  be  overthrown 
because  sometimes  phlegmons  or  abscesses  may  be  formed.  In  upwards  of  ten  thousand  inocu- 
lations already  performed  it  is  only  with  the  rarest  exceptions  that  a  few  accidents  have 
occurred,  such  as  perhaps  in  a  larger  number  follow  the  injections  of  medicinal  substances 
which  the  physician  daily  practices. 

(5)  Scientific  basis  is  wanting  in  order  to  estimate  as  probable  an  anti-choleraic  immunity 
produced  by  the  inoculation  of  a  liquid  into  the  subcutaneous  cellular  tissue  of  the  arm. 

(6)  Numerous  statistics  are  wanting  which  might  prove  the  existence  of  such  an  immunity. 

Upon  this  report  Dr.  Ferran  comments  as  follows: 

I  have  already  said  in  an  anterior  chapter  that  Dr.  Garcia  Sola  was  one  of  those  who  signed 


*  The  following  reports  are  abstracts  from  Ferran's  book.    Loc.  Cit. 
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the  report  of  the  commission  appointed  by  the  Government.  If  he  presented  another  on  his 
own  account  it  was  in  fiiltillment  of  his  duty  as  a  delegate  of  the  provincial  legislature  of 
Granada. 

In  this  last  report  there  are  no  contradictions  with  what  was  stated  in  that  of  the  said 
commission.  He  solely  adds  that  he  had  not  Leen  able  to  confirm  the  mori>hqlogical  details 
discovered  by  us,  which  we  are  sorvy  he  could  not  see  as  well  as  a  colleague  of  the  commission 
Senor  Mendosa,  who  first  and  last  was  able  to  observe  some  if  not  all  of  them;  and  he  concludes 
that  scientific  authority  is  wanting  for  the  admission  of  the  possibility  of  a  cholera  immuinty 
produced  by  subcutaneous  injections. 

As  we  have  already  occupied  ourselves  with  the  solution  of  these  points  in  diverse  x^arts 
of  this  work,  we  will  not  repeat  here  what  we  have  already  said. 

We  are  acquainted  with  the  investigations  which  Dr.  Garcia  Sola  has  made  in  micro- 
biology, whose  difficulties  he  overcomes  with  assiduity  and  persistence,  and  we  hope  to  have 
him  in  time  a  decided  follower  of  our  doctrine  because  the  facts  will  convince  him;  he  is  not 
one  of  those  men  influenced  by  words  or  oratory,  but  dej>ends  upon  the  work  of  the  laboratory, 
which  to-morrow  will  furnish  him  positive  triumphs,  if  up  to  the  present  time  unfortunately 
it  has  not  done  so  for  him. 

CONCLUSIONS  OF  THE  COMMISSION  PKOM  LINARES. 

[Commissioned  by  the  municipality  :  Drs.  Francisco  Bautisco,  Jose  Avellan,  and  Antonio  Ruiz,  chairman.] 

(1)  That  the  inoculation  is  absolutely  inoffensive,  and  the  troubles  which  it  provokes 
are  neither  grave  nor  extend  beyond  forty-eight  hours. 

(2)  The  virus  is  a  culture  of  the  comma  bacillus. 

(3)  The  excretions  of  the  inoculated  do  not  contain  the  comma  bacillus,  and  therefore  can 
not  propagate  the  epidemic. 

(4)  Whenever  the  danger  threatens  the  inoculation  ought  to  be  practiced. 

(5)  We  can  affirm  nothing  definite  with  respect  to  its  efficiency;  it  wants  the  sanction  of 
numerous  well-made  statistics  and  to  be  tried  in  the  crucible  of  a  long  and  broad  experience. 

Dr.  Ferran  deserves  well  of  his  country  for  his  talents  and  for  his  important  labors  in  the 
cause  of  science  and  humanity. 

(These  gentlemen  submitted  themselves  to  the  inoculation,  and  speak  of  what  they  know.) 

(This  was  the  first  commission  sent  to  investigate  oxiv  prophylactic  method,  on  the  17th  of 
May,  1885;  naturally,  therefore,  it  abstained  from  judgment  upon  the  statistics  which  were 
then  still  scarce.) 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  MUNICIPALITY  OF  SEVILLE. 

[Commissioned  by  the  municipality  of  Seville  :  Dr.  Rafael  Tunoudelara.] 

(1)  The  disease  which  extends  over  the  province  of  Valencia  is  Asiatic  cholera. 

(2)  The  determining  cause  of  the  disease  being  scientifically  recognized  and  investigated, 
and  it  being  proven  that  the  atmosphere  does  not  take  any  part  in  its  propagation,  the  more 
rational  prophylactic  measure,  and  the  one  in  harmony  with  our  actual  knowledge,  should  be 
isolation  and  disinfection  of  persons  and  contaminating  objects. 

(3)  It  being  demonstrated  by  facts  that  the  anti-choleraic  vaccination  of  Dr.  Ferran  with 
an  unattenuated  virus  of  the  microbe  itself  does  not  leave  any  immunity  against  the  natural 
disease,  and  besides  it  being  a  prejudice  to  the  ptiblic  health  through  the  handling  of  the  flidd 
cultures,  it  ought  to  be  prohibited  entirely. 

Seville,  July  30,  1885. 

Dr.  Ferran  remarks:  Dr.  Tunon  remained  in  Valencia  during  the  whole  time  that  the  official 
commission  appointed  by  the  Government  remained;  he  was  i^reseut  at  the  majority  if  not  at 
all  of  the  experiments  of  the  said  commission;  he  did  not  himself  perform  any  labor  that  we 
know  of;  he  only  witnessed  that  which  his  friend  Dr.  Garcia  Sola  performed;  yet,  nevertheless. 


784 


CHOLERA  IN  EUROPE  AND  INDIA. 


from  the  same  premises  lie  deduced  conclusions  contrary  to  those  of  Dr.  Garcia  Sola  and  to 
those  of  the  resj)ectable  commission  represented  there  by  Don  Francisco  Alonzo  Rubio. 

The  conception  which  Dr.  Tunon  formed  deserves  to  be  recognized  as  a  prodigy  of  logic. 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OF  SEVILLA. 

[Commissioued  by  the  honorable  provmcial  legislature  of  Seville,  and  Di'.  Leopoldo  Murga.] 

(1)  Concerns  the  character  of  the  reigning  disease. 

(3)  Of  the  morphology  described  by  Dr.  Ferran  concerning  the  comma  bacillus,  we  have 
only  been  able  to  confirm  the  form  of  the  comma,  the  spirilum  and  presence  of  spores,  oogonia 
and  murif orm  bodies  ;  we  have  not  seen  the  exit  of  the  s]oirilun  nor  the  existence  of  the  cloud, 
nor  the  constant  existence  of  the  oospliera. 

(3)  The  pathogenic  powers  of  the  commas  in  animals  may  be  considered  as  an  effect  per- 
fectly demonstrated. 

(4)  That  the  inociilations  into  the  subcutaneous  tissue  of  the  animals  in  a  sufficient  dose 
produces  an  immunity  quite  marked  against  successive  inoculations  of  greater  quantities. 

(5)  The  symptoms  developed  by  the  injection  of  the  pure  culture  of  the  comma  present 
in  some  cases  much  resemblance  to  the  clynical  symptoms  of  cholera. 

(6)  The  fluid  employed  for  the  inoculations  consists  of  a  pure  culture  of  the  comma  bacil- 
lus and  the  technique  of  its  preparation  is  very  simple. 

(7)  The  disturbances  which  follow  the  inoculation  are  not  grave,  nor  do  they  last  more 
than  thirty-six  hours  on  which  account  we  regard  it  as  harmless  since  in  no  case  of  the  exist- 
ing fifty  thousand  inoculated  and  one  hundred  and  fifty  thousand  injections  which  these 
represent,  has  there  been  a  necessity  of  an  amputation  of  either  arm,  miicli  less  the  death  of  an 
individual  occasioned. 

(8)  That  among  all  the  inoculations  unfavorable  results  lack  foundation. 

(9)  Certain  as  we  are  of  the  absolute  truth  of  these  statistics,  in  the  collection  of  which 
there  has  not  been  the  least  j)ressure,  and  of  the  report  of  oppression  on  the  part  of  the  gov- 
ernor of  the  province  of  Valencia,  we  believe  that  the  problem  of  the  anti-choleric  inoculation 
is  definitely  solved  and  should  occupy  a  pre-eminent  place  in  the  prophylaxis  of  this  disease. 

Seville,  October  10,  1885. 

(The  author  of  this  report  is,  without  any  doubt,  one  who  can  speak  from  the  most  relia- 
ble data,  since  from  the  commencement  to  the  end  of  our  prophylactic  campaign  he  has  pur- 
sued the  study  with  the  interest  which  is  natural  to  one  who,  like  himself,  jjossesses  such  vast 
knowledge  of  micro-biology.) 

CONCLUSIONS  OF  THE  COMMISSION  FROBI  THE  PROVINCE  OF  ALBACETE. 
[Drs.  Manuel  Furio,  Francisco  Romero,  and  Francisco  Iniguez  de  Montoya  delegated  by  the  honorable  provincial  legislature  of  Albacete.] 

(1)  That  the  subject  of  this  study  is  Asiatic  cholera. 

(2)  That  the  preventive  inoculation  of  cholera  by  the  method  of  Dr.  Ferran  is  absolutely 
harmless. 

(3)  That  the  said  iuoculations  possess  a  real  and  positive  jjrophylactic  value. 

In  presenting  these  conclusions  the  commission  considers  that  they  have  performed  their 
duty  whilst  basing  themselves  as  much  as  possible  upon  facts  of  truly  scientific  interest. 

The  subscribers  do  not  wish  to  end  this  unpretentious  report  without  rendering  a  just 
.  tribute  of  admiration  as  well  as  of  gratitude  to  the  modest,  although  distinguished,  bacteriologist 
Dr.  Jaime  Ferran,  who  by  his  profound  investigations  has  raised  the  science  of  his  country  to 
a  great  height  and  rendered  to  humanity  a  service  worthy  of  being  graven  with  letters  of  gold 
in  the  pages  of  the  history  of  our  science. 
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CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OF  CORDOBA. 
[Commissioned  by  the  provincial  legislature  :  Drs.  Pedro  Angel  Osuna,  Cristobal  Garcia.] 

These  gentlemen  having  made  comparative  studies  of  the  march  of  the  epidemic  in  the 
villages  inocculated  and  in  those  which  were  not,  report  the  following  :  Conclnsions  of  Dr. 
Pedro  Angel  Osuna: 

(1)  Only  the  diseases  which  produce  an  itnmunity  may  possess  an  artificial  vaccine  virus; 
such  are  anthrax,  variola,  yellow  fever,  syphilis,  Asiatic  cholera,  etc. 

(3)  Immunity  does  not  mean  that  miy  individucd  can  not  experience  the  same  affection 
twice  during  his  life;  neither  does  it  mean  that  vaccination  absolutely  closes  the  door's  of  the 
organism  to  the  entrance  of  the  disease. 

(3)  The  diseases,  which  like  erysipelas,  intermittent  fever,  tuberculosis,  etc.,  attack  the 
same  individual  several  times,  do  not  and  can  not  possess  a  vacine  virus. 

(4)  Asiatic  cholera,  a  bacillar  disease  in  the  widest  meaning  of  the  word,  which  produces 
in  an  immense  majority  of  cases  an  immunity  at  least  during  one  epidemic,  ought  to  have  and 
does  have  its  vaccine  virus. 

These  conclusions  are  at  the  end  of  a  discourse  pronounced  by  Dr.  Osuna  before  the  meet- 
ing of  the  provincial  legislature. 

Dr.  Garcia  pronounced  another  discourse  from  which  we  copy  the  following  paragraphs  in 
order  that  his  judgment  of  the  question  may  be  seen: 

We  already  see  by  these  numerical  data  that  there  can  be  nothing  so  eloquent  or  so 
decisive  of  the  question  which  we  are  endeavoring  to  solve. 

But,  gentlemen,  here  the  anti-Ferranists  raise  their  last  eftoi't  and  seek  to  destroy  the  favor- 
able effect  which  these  statistics  create  for  the  doctrine.  But  in  what  way?  Very  simply;  by 
saying  that  they  are  false.  On  what  ground  ?  But  I  have  sufficient  reasons  to  be  con- 
vinced of  what  is  a  fact;  I  have  heard  the  echoes  of  the  unanimous  opinions  of  all  of 
those  villages  and  have  associated  with  those  confreres  who  have  performed  the  labor  of  ob- 
servation, in  order  to  establish  the  whole  truth  by  the  results  where  populations  saved  from 
desolation  and  ruin  furnish  them;  I  declare  most  positively  that  the  affirmations  of  those 
physicians  are  worthy  of  entire  credit ;  neither  can  it  be  conceived,  except  by  a  mean  spirit,  that 
those  who  have  dedicated  themselves  to  the  noble  practice  of  medicine  are  diverted  by  any- 
thing or  anybody  from  aiming,  at  the  truth  ;  moreover  when  we  deny  these  statistics,  worthy 
as  they  are  of  credit,  in  the  same  manner  we  can  deny  everything,  even  the  i^ractical  founda- 
tion of  medicine,  without  which  our  science  would  lose  all  its  value. 

It  is  not  possible  to  comprehend  how  in  so  many  distinct  villages  and  among  so  many 
individuals  any  one  could  falsify  the  data,  however  much  this  might  be  attempted  ;  because  it 
is  not  logical  to  suppose  that  all  are  blind  partisans  of  this  doctrine.  In  villages  where  every 
one  is  known,  and  where  we  know  those  whom  we  have  ca\ise  to  be  followed  for  some  days  it 
is  not  possible  for  such  facts  to  remain  hidden,  simple  as  it  appears.  I  believe  that  if  the 
records  of  the  specific  data  were  not  authentic  men  would  not  be  wanting  who  would  have 
protested  by  arraying  other  facts  against  those  which  the  statistics  declare. 

In  Alcira,  where  there  is  a  genuine  idolatry  for  Dr.  Ferran,  every  one  is  acquainted  with 
the  facts;  every  one  knows  the  persons  mentioned  in  these  statistics,  and  the  exactness  of  the 
details  has  surprised  us,  substantiated  as  it  is  by  the  words  of  the  patients  themselves  or  by 
some  one  of  their  families. 

It  is  testified  with  one  voice  that  the  most  intense  focus  which  existed,  the  epidemic 
being  already  somewhat  extensive,  was  a  house,  iia  most  miserable  hygienic  conditions,  in  which 
a  large  number  of  poor  families  was  lodged  in  a  court  called  Barracas,  wherein  the  victims 
were  numerous.  They  attempted  to  extinguish  that  focus,  and  to  that  end  the  vaccination 
was  completed  there  in  one  afternoon  without  any  one  remaining  un vaccinated.  Very  well,  with 
this  performance  the  attacks  ceased,  and  every  one  saw  the  immediate  effect  with  astonishment; 
much  greater  was  this  astonishment  when  on  the  day  of  the  next  feast  the  four  individuals 
absent  in  the  fields,  and  on  this  account  not  vaccinated,  became  attacked  by  cholera  and  died 
the  same  day,  the  other  inhabitants  remaining  free  from  the  disease  up  to  this  date. 
S.  Mis.  92  50 
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In  the  hospital  established  in  Alcira  for  the  relief  of  the  cholera  patients,  the  whole- 
household,  including  physicians,  sisters  of  charity,  nurses,  attendants,  and  servants  were- 
inoculated.  The  porter  alone  did  not  wish  to  he  vaccinated  for  fear  of  troubles  which  he  sup- 
posed the  injection  might  produce.  In  a  short  tinae  the  latter  died  from  an  attack  of  cholera, 
and  all  of  the  others  continued  free  from  the  affection  without  having  suffered  the  slightest 
disturbance. 

The  case  of  a  woman  is  also  worthy  of  mention  who  had  seen  two  small  children  die  in 
a  few  hours,  and  who  soon  saw  her  last  child,  eight  years  of  age,  attacked  with  the  disease. 
The  unfortunate  and  despairing  mother  was  lamenting  her  misfortune  in  the  presence  of  sev- 
eral persons  when  the  little  patient  said  to  her  very  frankly  :  "  Mother,  I  am  not  going  to  die, 
I  am  vaccinated."  In  fact,  in  his  pocket  he  had  the  card  of  his  inoculation,  which  had  been 
performed  without  his  mother  knowing  it.  On  the  following  day  he  was  convalescent  of  the 
disease. 

If  I  were  to  enumerate  all  of  the  really  notable  cases  which  have  happened  there  and 
which  have  caused  Dr.  Ferran  to  be  regarded  as  their  saviour  by  all,  I  should  never  end. 

I,  gentlemen,  in  view  of  all  that  I  have  narrated  to  you,  and  with  the  convictions  acquired 
through  all  that  I  have  learned,  I,  who  have  little  tendency  to  investigate  without  seeing  suffi- 
cient reason,  do  not  hesitate  to-day  to  declare  myself  frankly  and  decidedly  a  partisan  of  the- 
doctrine  of  Dr.  Ferran  until  other  facts  shall  destroy  that  which  to-day  constitutes  the  founda- 
tion of  the  value  of  his  procedure. 

Let  us,  before  concluding,  say  something  concerning  the  particular  symptoms  presented 
by  those  vaccinated  persons  who  have,  although  in  small  numbers  as  we  have  shown,  been 
attacked  by  the  disease. 

Coldness. — This,  although  somewhat  marked,  never  reaches  such  a  degree  of  intensity  as 
in  the  non-inoculated. 

Vomiting. — It  is  less  in  duration  and  frequency.    The  duration  does  not  exceed,  as  a  gen- 
eral rule,  thirty-six  hours ;  the  intensity  or  the  force  of  expulsion  is  not  so  violent,  and  the  ■ 
time  of  the  interval  between  the  acts  of  vomiting  is  greater. 

Diarrhcea. — In  its  duration,  intensity,  and  frequency  it  is  less  marked.  It  is  not  of  such 
a  colliquative  character  nor  does  the  blood  reach  such  a  state  of  inspissation  as  in  the  non- 
inoculated. 

Intoxication. — It  is  not  intense,  and  its  period  is  very  rapidly  passed.  The  pulse  is  not. 
lost,  although  it  is  small.    Naturally  and  logically,  algidity  does  not  reach  its  maximum  grade. 

Finally,  it  ought  to  be  mentioned  that  the  maximum  brevity  with  which  all  of  the  morbid 
phases  follow  each  other  and  the  rapidity  of  convalescence  and  recovery  very  strongly  attract 
attention  in  the  inoculated. 

With  respect  to  jjreventive  measures  I  consider  in  the  first  rank  the  Ferran  inoculation. 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OF  LOGRONO. 

[Commissioned  by  the  honorable  provincial  legislature  of  Logrono:  Drs.  Pelegrin  Gonzales  del  Castillo,  Ezequiel  Lorza,  and  Donato  Her-  - 

nandez  Onate.] 

(Ij  That  the  cause  of  cholera  is  the  comma  bacillus. 

(2)  That  the  entire  harmlessness  of  the  anti-choleraic  inoculations  of  which  Dr.  Ferran  is  . 
the  author  is  proven. 

(3)  That  the  culture  fluids  which  he  employs  for  the  said  inoculations  are  free  from  every 
toxic  principle,  and  the  presence  of  the  comma  bacillus  in  them  has  been  demonstrated. 

(4)  That  the  doctrine  upon  which  is  based  the  preventive  method  against  cholera  of  the 
said  Dr.  Ferran  is  rational  and  scientific;  and  that  if  indeed  the  experiments  performed  up  to 
the  present  do  not  allow  it  to  be  asserted  absolutely  that  the  true  virus  of  cholera  has  been  dis- 
covered, the  practical  results  already  known  and  sulficiently  numerous  furnish  foundation  for 
the  expectation  that  Dr.  Ferran  shall  soon  be  considered  as  the  author  of  this  doctrine. 

The  logical  corollary  which  should  be  joined  to  these  deductions  is  the  following:  If  epi- 
demic cholera  should  invade  our  province,  our  opinion  is  that  the  anti-choleraic  vaccinations  . 


CHOLERA  IN  EUROPE  AND  INDIA. 


787 


should  be  practiced  here  as  much  because  we  are  warranted  in  believing  in  its  prophylactic 
action  so  long  as  the  facts  continue  in  its  support,  as  because — its  harmlessness  being  proven — 
much  good  will  follow  from  the  confidence  which  it  inspires.  We  are  also  of  the  opinion  that 
the  inoculation  ought  not  to  be  performed  in  villages  not  invaded,  for,  although  the  experi- 
mental cholera  produced  is  not  contagious,  since  the  existence  of  the  microbe  in  the  dejecta  of 
the  inoculated  has  not  been  discovered,  and  the  symptom  of  diarrhoea  is  almost  always  Avant- 
ing,  we  can  not  say  that  the  handling  of  the  cultures  of  the  microbe  may  not  be  dangerous, 
and  we  do  not  know  the  duration  of  the  immunity  which  we  seek  to  produce. 

'  (This  supposition,  we  have  already  shown,  is  opposed  by  very  numerous  facts  which 
occurred  in  Tortosa,  Barcelona,  Valencia,  villages  in  which  inoculations  were  practiced  during 
the  past  winter  without  giving  origin  to  the  appearance  of  the  disease,  as  also  in  the  villages 
of  Ondara,  Las  Cuevas,  and  La  Roda,  show  its  slight  foundation. ) 

CONCLUSIONS  OF  THE  COMMISSION  FROM  LA  CORUNA. 
[Delegated  by  La  Coruna  :  Dr.  Jose  Rodriguez  Martinez.] 

(1)  The  Ferran  inoculation  is  a  serious,  reasonable,  and  scientific  procedure. 

(2)  It  is  never  prejudicial  to  the  public  health,  nor  can  the  person  inoculated  serve  as  a 
vehicle  for  the  contagion  of  cholera. 

(3)  It  does  not  give  an  absolute  immimity,  but  it  gives  a  relative  immunity,  namely:  less 
tendency  to  attack  for  those  who  are  vaccinated,  and  more  benignity  in  the  disease  when  it  is 
suffered. 

This  is  what  I  believe  I  have  seen,  though  there  are  exceptions  to  these  rules.  I  conclude 
by  the  affirmation  that  my  conviction  is  firm  that  in  case  of  the  unfortunate  arrival  of  cholera 
in  this  region,  I  should  request  vaccination  for  my  children  and  my  friends  and,  if  the  Gov- 
ernment should  consent,  for  all  of  those  who  might  desire  to  be  vaccinated. 

Aside  from  this  means  of  prevention  there  is  very  little  to  be  said  of  the  others. 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OP  CIUDAD  REAL. 

[Delegated  by  the  honorable  provincial  legislature  of  Ciudad  Real :  Doctor  Gasper  Fissac,  ex-director  of  modern  hygiene,  ex-adjunct  phy- 
sician to  the  Vaccination  Institute  of  Madrid.] 

(1)  The  cycle  of  evolution  of  the  cholera  microbe  discovered  by  Dr.  Ferran  is  the  follow- 
ing: Spirili,  oogonia,  oospherte,  granules,  and  muriform  bodies. 

(2)  The  inoculation  fluid  contains  the  cholera  microbe,  the  results  having  been  very  satis- 
factory. 

(3)  As  I  believe  that  the  preventive  inoculation  against  cholera  is  harmless  according  to 
all  the  statistics,  the  disease  not  having  been  once  developed,  I  consider  it  beneficial,  whether 
for  villages  up  to  the  i^resent  free  from  invasion  or  for  those  attacked. 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OP  GUIPUZCOA. 

[Delegated  by  the  honorable  provincial  legislature  of  Guipuzcoa  :  Drs.  Tomas  Acha  y  Briones  and  Felix  Mechelena.] 

(1)  We  understand  that  the  comma  bacillus  is  the  specific  cause  of  cholera. 

(2)  The  morphology  which  Ferran  assigns  to  the  cholera  microbe  has  not  been  confirmed 
by  the  official  Spanish  commission,  nor  apparently  by  the  foreign  commissions. 

(These  gentlemen  do  not  know,  doubtless,  of  the  special  vote  of  Senor  Mendoza,  nor  of  the 
book  of  Van  Ermengem.) 

(3)  We  do  not  undertake  to  affirm  that  genuine  experimental  cholera  can  be  produced  by 
the  injection  of  the  comma  bacillus  into  the  cellular  tissue,  whilst  this  is  a  micro-organism 
purely  intestinal. 

Given  a  microbe  which  naturally  lives  in  the  intestines,  it  does  not  follow  that  implanted 
in  the  cellular  tissue  it  cannot,  without  permeating  the  whole  of  the  organism,  elaborate  a 
poison.    The  signers  of  this  report  admit  that  the  comma  is  the  cause  of  cholera.    They  pos- 
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sess  the  evidence  that  the  material  which  we  inject  into  man  and  into  animals  is  a  pure 
■culture  of  the  comma;  they  know  that  after  these  injections  morbid  phenomena  appear.  Then 
what  causes  them?  Is  it  not  the  commas,  and  what  must  this  en  semMe  of  symptoms  produced 
by  the  same  agents  be  called? 

(4)  The  idea  of  anti-choleraic  inoculation  is  in  our  opinion  rational  and  scientific. 

(5)  We  have  not  seen  fully  demonstrated  in  animals  the  prophylactic  efficacy  of  the  inocu- 
lations of  Ferran. 

(The  examination  of  two  guinea-pigs  injected  in  the  laboratory  of  San  Juan  de  Dios  is 
:  sufficient  basis  for  the  reporters  to  say  this. 

What  are  the  statistics  in  man?  Why  don't  they  say  something — those  who,  with  the 
Toommission  nominated  by  the  Government,  had  occasion  to  study  them  upon  the  grounds? 
Besides,  all  this  we  have  already  answered  in  our  work. ) 

(6)  We  consider  its  application  in  man  entirely  harmless. 

(7)  Its  efficacy  against  cholera  in  man  is  yet  obscure  and  problematical. 

(What  contradictions  !  How  does  this  harmonize  with  the  fourth  conclusion,  in  which  it  is 
said  that  the  vaccination  is  rational  and  scientific?  If  it  is  rational  and  scientific,  it  is  not 
tobscure  or  problematical !) 

CONCLUSIONS  OF  THE  COMMISSION  FROM  THE  PROVINCE  OF  SARAGOSSA. 

[Delegated  by  the  provincial  legislature  of  Saragossa:  Dr.  Santiago  Ramon  Cajal.] 

(1)  It  is  very  probable  that  the  comma  bacillus  discovered  by  Koch  in  the  dejecta  and  in 
the  intestines  of  cholera  patients  may  be  the  specific  cause  of  cholera. 

(2)  The  comma  bacillus  of  Koch  is  however  to  be  considered  as  a  bacteriacea  belonging  to 
the  family  of  spirilli,  which  lacks  spores  or  resistent  forms  and  is  reproduced  by  fission.  The 
complicated  genetic  cycle  described  by  Dr.  Ferran  has  not  been  confirmed  by  us. 

(3)  The  choleriginous  action  of  the  comma  could  not  be  entirely  confirmed  upon  the  ani- 
mals. The  experiments  by  duodenal  injections  in  the  guinea-pig  are  as  yet  capable  to  various 
.and  contradictory  interpretations. 

(4)  The  subcutaneous  inoculations  in  small  doses  of  pure  cultures  of  the  comma  are  harm- 
'less  in  animals  and  in  man.  In  large  doses  they  produce  a  special  infection,  which  may  even 
■cause  death,  but  they  do  not  cause  the  development  of  a  symptomological  picture  of  cholera. 

(We  have  already  demonstrated  how  unfounded  this  manner  of  reasoning  is.  It  is  not 
'^sufficient  to  deny  that  the  comma  bacillus  and  the  choleriginous  agent  is  the  cause  of  death,  by 
denying  that  the  symptoms  of  cholera  are  not  developed  by  it.  For  what  is  the  disease  which 
precedes  this  death  in  the  animals  which  are  injected?  See  further  on  what  Chauveau  thinks 
■of  this.) 

(5)  The  animals  inoculated  with  the  commas  by  subcutaneous  injections  are  preserved 
:from  the  effects  of  double  doses  of  the  culture;  but  this  preservative  action  does  not  appear  to 

be  systemic,  neither  is  it  proved  that  it  extends  as  far  as  the  intestines  and  impedes  there  the 
'development  of  the  choleriginous  germs  which  have  reached  the  intestines  by  the  natural 

mode  of  infection. 

(This  mode  of  reasoning  seems  strange  to  us.    It  is  tantamount  to  denying  immunity  by  vac- 
■  cination  against  anthrax  because  the  microbe  is  injected  into  the  trachea  or  into  the  circulation 
in  order  to  produce  an  immunity  in  the  animal. ) 

From  the  experiments  which  this  commission  performed  upon  guinea-pigs  he  concludes  : 

(1)  That  experimental  cholera  in  the  guinea-pig  can  not  be  produced  by  means  of  duodenal 
inoculations  with  pure  cultures  of  the  comma,  although  injected  in  large  quantities. 

(2)  That  the  cholerif orm  symptoms,  which  develop  in  certain  cases  may  be  the  simple  result 
of  an  accidental  contamination,  during  the  operation,  by  special  pathogenic  microbes  capable 
of  engendering  a  violent  entero-peritonitis.  This  interpretation  explains  the  inconstancy  of 
those  pseudo-choleras,  the  nature  of  the  intestinal  exudate  which  is  not  rice-like  but  is  a  trans- 
parent fibrinous  serum,  and  the  preponderancy  of  the  straight  bacilli  over  the  commas  as  well 

:  in  the  intestinal  canal  as  in  the  blood  and  pathological  flnids. 


CHOLERA  IN  EUROPE  AND  INDIA. 


789' 


THE  ANTI-CHOLERAIC  INOCULATION  IN  LA  ROD  A  AND  IN  LA  UNION* 

On  account  of  their  interest  we  publish  the  clinical  reports  sent  by  our  confreres  of  the  two 
towns  above  named.  In  these  reports  facts  of  great  value  concerning  the  action  of  the  comma 
bacillus  are  comprised. 

That  of  La  Union  we  insert  in  abstract  for  its  great  length  does  not  permit  of  anything 

else. 

LA  RODA.  ■ 

OBSERVATIONS  CONCERNING  THE  ANTI-CHOLERAIC   INOCULATION  OF  LA  RODA. 

Few  questions,  more  especially  those  of  a  medical  character,  have  awakened  and  main- 
tained such  lively  attention  as  that  relating  to  the  prevention  of  cholera  by  the  method  of 
inoculation  discovered  by  our  compatriot,  Dr.  Ferran. 

We  hesitate  to  again  fix  public  attention  upon  a  subject  which  many  have  definitely 
passed  judgment  upon,  but  convinced  that  only  experimentation  and  above  all,  facts,  are 
capable  of  resolving  such  questions,  Ave  sliall  relate  what  we  have  been  able  to  observe  in  this 
town,  where  1,764  inoculations  and  964  re-inoculations  were  practiced.  Let  us  look  at  the 
practical  results,  allowing  the  statistics  to  speak.  (In  La  Roda  there  was  no  cholera,  as  we 
have  said  in  another  place.) 

It  being  impossible  to  make  a  thorough  study  of  the  x:»hysiological  phenomena  which  the 
inoculated  offer,  we  shall  present  the  clinical  data  which  we  were  able  to  collect  in  549  persons, 
whom  we  have  most  studiously  watched.  We  should  state  that  in  the  remainder  of  the  number 
above  mentioned  no  effects  other  than  those  which  we  shall  point  out  were  manifested. 

With  the  object  of  readily  collecting  in  an  orderly  manner  the  data  which  were  observed,- 
sheets  were  ordered  to  be  printed,  which,  joined  to  the  registers  of  Dr.  Ferran,  facilitated 
examination. 

The  registers  of  Dr.  Ferran  comprise:  Registration  number,  name  of  the  inoculated,  his 
nativity,  residence,  dwelling,  age,  profession,  and  a  last  column  for  observations. 

Our  sheets  comprise  the  following:  Registry  number,  name,  social  position,  habitual  state 
of  health,  date  of  inoculation,  and  the  physiological  effects  of  the  same  divided  into  local  and 
general,  in  this  manner:  local-flegmon,  induration;  general-anorexia,  nausea,  vomiting,  diar- 
rhoea, policolia,  cramps,  headache,  delirium,  fever  with  chills  or  without  them,  sweating, 
diuresis. 

Not  having  made  a  very  large  number  of  columns,  it  Avas  not  easy  to  record  all  the 
symptoms  which  were  observed. 

Let  us  begin  the  enumeration  and  analysis  of  the  phenomena.  Sincope  was  met  with  in- 
some  individuals.  Whether  it  was  due  to  the  impression  produced  upon  the  mind  by  the 
operation  or  simply  to  seeing  the  operation  done,  we  mention  the  circumstance  of  having; 
observed  it  also  in  certain  subjects  some  hours  after  the  inociilation,  a  condition  which  might 
be  called  consecutive  sincope,  and  which  has  caused  us  to  wonder  if  it  could  be  looked  upon' 
as  the  result  of  the  depressing  action  which  the  choleraic  poison  exercises  upon  the  circulatory 
functions. 

In  the  column  following  that  for  the  usual  state  of  health  it  is  indicated  Avhether  or  not  the 
latter  varied  in  conseqiience  of  the  inoculation;  but  having  observed  that  the  latter  was 
entirely  harmless,  as  all  of  the  official  commissions  Avhich  have  studied  the  procedure  of  Ferran 
in  Valencia  have  just  unanimously  declared,  and  that  the  organism  was  jDerfectly  undisturbed, 
after  thirty-six  or  forty-eight  hours,  during  which  time  the  action  of  the  Adrus  is  developed, 
we  decided  not  to  complicate  further  the  already  large  tabular  forms,  intending  to  make  a 
special  note  of  some  curious  cases  of  a  more  or  less  marked  alleA'iation  of  chronic  troubles. 

Phlegmons  or  indu rations.— As  local  phenomena,  besides  the  pain  Avhich  Dr.  Moreno. 
regards  as  caused  by  the  comma  bacillus  (i^ain  Avhich  although  of  variable  intensity  is  expe- 
rienced by  almost  all  of  the  inociilated,  and  is  accompanied  by  a  great  difiiculty  in  moA^ements . 


*From  Ferran"s  La  Inoculacion  Preventiva.    Loc.  cit. 
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of  the  arms),  those  which  are  present  with  greatest  frequency  are  erythema  and  oedema,  and 
after  the  disappearance  of  these  the  pain  is  no  longer  troublesome. 

Respecting  the  phlegmons,  among  5,456  injections  only  one  phlegmon  occurred,  and  this 
was  so  circumscribed  and  benign  that  there  was  no  necessity  for  medical  assistance  for  more 
than  one  day.  Indurations  more  or  less  circumscribed,  painless  in  some  cases,  and  somewhat 
extensive  and  accompanied  by  pain  in  others,  were  met  with  in  45  subjects. 

Anorexia. — -This  symptom  was  present  in  190  individuals. 

Nausea. — This  symptom  was  present  in  90  cases  and  offered  nothing  particularly  worthy 
of  mention.    The  same  may  be  said  of  the  vomiting,  which  75  individuals  experienced. 

Diarrlima. — This  was  present  in  30  persons,  among  whom  at  the  same  time  16  were  troubled 
with  vomiting,  and  5  of  the  latter  with  cramj)s,  presenting  a  complete  picture  of  experimental 
cholera — a  circumstance  worthy  of  remark,  many  having  objected  theoretically  that  the  pro- 
phylactic virtue  of  the  inoculation  could  be  accepted  only  when  the  latter  should  give  rise  to 
the  development'  of  more  or  less  modified  cholera,  whilst  in  the  stools  of  the  inoculated  the 
comma  bacillus  should  be  met  with;  but  the  said  microbe  was  not  found  in  the  stools,  a  cir- 
cumstance explained  by  the  fact  that  the  cellular  tissue  into  which  the  inoculation  is  made  is 
not  a  favorable  soil  for  its  development,  and  it  succumbs,  not,  however,  before  the  j)roducts  in 
the  culture  are  absorbed,  and  the  chain  of  symptoms  above  described  is  thereby  occasioned. 

In  the  real  disease  itself  it  is  otherwise;  the  cholera  microbe  finds  in  the  intestinal  tube  a 
fertile  soil  for  its  active  and  vigorous  life  and  its  products,  accumulating  from  moment  to 
moment  until  it  dies  in  the  same  medium  which  it  has  itself  created,  determine  illness  and 
death  of  the  patient  if  the  latter  is  not  prevented  by  treatment  or  by  the  resistance  of  the 
individual.  So  that,  leaving  out  of  consideration  the  modification  which  the  microbe  suffers 
in  the  cultures  of  Dr.  Ferran,  as  also  the  modifications  of  the  products  which  are  elaborated 
or  excreted,  the  whole  question  is  reduced  to  that  of  quantity,  and  the  protection  of  the  inocu- 
lated is  due  to  the  habit  of  resisting  certain  doses  of  a  known  poison  on  the  one  side,  and 
'On  the  other  to  the  sterilization  of  the  tissues  of  the  organism  by  the  virulent  liquid  of  the 
'Cultures. 

Policolia. — This  was  met  with  in  53  persons.  A  characteristic  of  this  hyper-secretion  of 
bile,  which  causes  dark  green  color  of  the  stools,  is  that  its  persistence  is  prolonged  for  more 
than  a  month  in  some  cases. 

Cramps. — Thirty-seven  persons  experienced  them,  principally  in  the  legs. 
I  "     Headache. — This  symptom,  which  presents  no  extraordinary  character,  is  very  common 
and  coincides  with  the  development  of  fever;  it  also  disappears  with  the  latter. 

Delirium. — If  we  have  remarked  it  in  our  observations,  it  is  because  it  is  ordinarily 
associated  with  fever.  It  has  been  constantly  very  light,  the  mind  at  times  turning  upon  the 
inoculation  itself,  and  at  others  upon  more  pleasant  subjects,  singing  being  occasionally 
indulged  in.    One  hundred  and  three  experienced  it. 

Fever. — We  have  separated  the  cases  which  began  with  chills  from  those  which  began 
without  them;  of  the  former  there  were  221  cases  recorded,  and  of  the  latter  290. 

PersTiiration  and  diuresis  announced  the  disajjpearance  of  the  fever. 

Perspiration  was  present  in  352  subjects;  the  urine  was  abundant  in  297,  the  two  being 
almost  always  augmented  together,  the  increase  of  perspiration  preceding. 

We  can  not  pass  without  mentioning  some  cases  in  which  the  inoculation  scarcely  produced 
any  effect;  among  those  worthy  of  special  mention  are  the  cases  of  a  few  ladies  in  different 
stages  of  pregnancy,  who  did  not  experience  the  slightest  trouble,  not  even  in  the  natural 
termination  of  the  gravid  condition.  These  cases  form  a  curious  contrast  with  those  others  in 
which  the  same  quantity  of  prophylactic  fluid,  sometimes  inoculated  at  the  same  sitting,  pro- 
duced the  picture  of  cholera  with  all  its  symptoms  more  or  less  accentuated,  according  to  our 
opinion,  because  there  are  different  grades  of  receptivity  in  different  individuals  for  the  path- 
ogenic virus  and  its  protective  effects,  a  receptivity  which  decreases  as  the  inoculations  are 
repeated,  of  which  fact  we  have  been  able  to  convince  ourselves,  for  besides  ten  or  twelve 
other  persons,  we  ourselves  have  been  reinoculated  for  the  third  and  fourth  time  without 
experiencing  from  the  last  of  these  inoculations  the  slightest  troiible. 
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From  all  our  observations,  two  points  of  importance  may  be  deduced  concerning  the 
history  of  anti-cboleraic  vaccination,  and  which  have  been  the  subject  of  the  most  opposite 
opinions;  these  are  l;hat  the  inoculation  is  harmless  for  the  individual  and  for  the  population 
among  whom  it  is  practiced. 

That  the  inoculation  is  harmless  for  the  individual  the  2,728  inoculations  and  re-inocula- 
tions in  subjects  of  all  ages  from  less  than  two  years  to  more  than  eighty,  jjrove  in  an  elo- 
quent manner  which  leaves  no  room  for  doubt;  pregnant  women  almost  ready  to  be  confined 
have  not  suffered  any  serious  disturbance,  once  the  phenomena  which  ordinarily  accompanied 
the  operation  were  passed,  resuming  their  habitual  physiological  or  pathological  condition. 
The  reliability  of  this  latter  observation  is  established  because  the  subscribers  were  charged 
with  the  duty  of  rendering  the  medical  assistance  to  this  village.  Upon  the  occurrence  of  any 
accident  we  must  have  had  knowledge  of  it,  either  one  or  the  other  of  us,  especially  as  our 
attention  had  been  called  to  this  matter. 

Is  the  pathological  method  of  Dr.  Ferran  harmless  for  the  villages  ?  This  question  is 
■  answered  by  saying  that  in  this  village,  in  which  inoculations  were  practiced  for  the  space  of 
a  month  and  a  half,  beginning  on  the  1st  of  Aiigust,  not  a  single  case  of  cholera  has  occurred, 
although  dui'ing  this  time  neighboring  villages,  such  as  La  Gineta,  Villarrobledo,  Tarazona, 
Barrax,  and  otliers,  were  invaded. 

There  is  another  very  curious  fact  in  favor  of  the  iramimity  to  which  we  would  advert. 
Through  family  necessity,  or  for  other  reasons,  there  departed  from  this  village  entirely  free  ■ 
•of  the  epidemic  for  other  villages  infected  9  inociilated  persons  and  8  non-inoculated.  Al- 
"though  among  the  first  there  were  four  who  gave  assistance  to  cholera  patients,  no  one  was 
attacked  by  the  disease;  whilst  of  the  8  non-inoculated  6  were  attacked  and  2  died  of  it. 
This  fact,  although  perhaps  insignificant,  is  not  to  be  doubted,  and  it  speaks  very  favorably  of 
the  value  of  the  inoculation. 

Is  it  due  to  the  influence  of  the  inoculation  that  this  village  has  remained  free  of  the 
epidemic?  We  do  not  undertake  to  affirm  this,  becaiise,  besides  that  measure,  great  care  was 
taken  to  keep  the  town  isolated,  the  isolation  being  sustained  for  a  long  time.  But  if  we  take 
into  account  the  fact  that  so  many  isolated  villages  have  found  themselves  surprised  by  the 
presence  of  the  epidemic,  and  also  that  four  or  five  of  our  inhabitants  have  been  attacked  out- 
;side  of  this  village — some  of  them  being  visited  by  various  persons  who  were  inoculated  and 
believed  they  had  nothing  to  fear — it  may  be  presumed  that,  at  least  in  an  indirect  manner, 
the  inoculation  may  have  conti'ibuted  towards  keei^ing  this  village  free  of  the  epidemic  by 
lessening  the  tendency  to  contagion. 

We  said  at  the  beginning  that  we  would  make  separate  mention  of  some  individuals  whose 
■chronic  troubles  were  ameliorated  after  the  inoculation  without  it  being  possible  to  attribute 
the  alleviation  to  anything  else,  and  we  shall  speak  of  them  in  conclusion. 

Don  S.  M. :  Discharged  four  or  five  nephritic  calculi  witliout  pain.  In  effect  tlie  inocula- 
tion, besides  relieving  diathetic  affections  which  had  been  experienced  for  a  longer  or  shorter 
time,  appears  to  exercise  a  certain  eliminating  action,  the  cited  case  being  a  notable  example. 

Doiia  P.  E. :  Dyspeptic,  with  gastric  intolerance  almost  absolute.  After  the  inoculation 
the  vomiting  was  completely  suspended  for  a  month,  improvement  being  marked.  We  should 
say,  nevertheless,  that  after  that  date  the  amelioration  was  not  permanent,  for  vomiting 
reappeared. 

Dona  J.  E. :  An  old  and  painful  dyspepsia,  accompanied  by  vomiting;  complete  and  per- 
manent relief. 

Don  P.  E. :  Gastralgia;  alleviated. 

Dona  C.  L. :  Lumbago,  anorexia,  and  repugnance  for  every  kind  of  food;  improvement  of 
appetite  and  of  the  illness. 

Don  A.  G. :  Epileptiform  attacks;  improvement. 

These  cases  are  the  most  notable,  although  there  were  observed  many  more,  especially 
.among  rheumatics  and  among  those  who  suffered  from  gastro-intestinal  affections. 
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Preventive  inoculation  against  cholera  {anti-choleric  vaccination).    Method  of  Ferrdn.    La  Roda  (Albacete). 


Number. 

Social  position. 

Usual  state  of 
health. 

Phenomena  observed. 

Local. 

General. 

Fever. 

Perspiration. 

Diuresis. 

Good. 

C 
■3 

fa 

Bad. 

Good. 

Fair. 

Bad. 

Phlegmon. 

Induration. 

Anorexia. 

Nausea. 

Vomiting. 

Diarrhoea. 

Policolia. 

M 
P. 

B 
g 
0 

37 

Cephalalgia. 

Delirium. 

With  chills. 

Without 
chills. 

549  observations. 

293 

192 

64 

484 

55 

10 

1 

45 

190 

90 

75 

36 

53 

334 

103 

221 

290 

252 

297 

Manuel  Marin,  Enrique  de  la  Hoz, 
Antonio  Escribano,  Leopoldo  Masso. 

LaRoda,  December  20,  1885. 


LA  UNION. 

[Abstract  of  the  observations  collected  by  Dr.  Pasqual  Molina.] 
GENERAL  CONSIDERATIONS. 

The  following  is  established  by  facts  substantiated  by  the  archives.  The  results  of  the 
inoculation  in  this  town  could  not  be  more  satisfactory.  In  the  670  inoculated  there  was  not 
the  slightest  accident  to  complain  of.  The  symptoms  observed  were  those  already  well  known, 
the  greater  intensity  occurring  in  children,  there  being  among  them  some  very  distinct  cases 
of  experimental  cholera. 

Attention  is  particularly  called  to  the  following  : 

(1)  In  the  house  of  the  undersigned,  where,  during  the  three  days  while  the  performance 
of  the  inoculation  lasted,  the  cultures  were  handled  according  to  the  technical  details  recom- 
mended by  Dr.  Ferran,  the  slightest  accident  did  not  take  place. 

(2)  In  the  families  among  whom  only  a  part  of  the  members  submitted  to  inoculation, 
not  the  least  trouble  was  observed  in  those  not  inoculated. 

(3)  A  considerable  number  of  the  inoculated  devoted  themselves  to  the  assistance  of 
cholera  patients,  to  the  laying  out  of  the  dead,  and  the  removal  of  the  corpses,  without  being 
infected. 

(4)  Lactating  women  transmitted  with  the  milk  a  slight  choleraic  intoxication  to  their 
infants. 

(5)  Pregnancy  in  all  of  its  periods  constituted  no  contra-indication  for  the  vaccination 
against  cholera. 

(G)  All  the  inoculated  persons  who  were  attacked  with  cholera  suffered  from  the  disease 
very  lightly;  a  spontaneous  reaction  appeared  in  a  few  hours. 

(7)  In  the  families  among  whom  only  a  part  of  the  individuals  were  inoculated  those  non- 
inoculated  were  just  the  ones  who  suffered  the  greatest  number  of  attacks. 

ABSTRACTS  OP  CLINICAL  OBSERVATIONS  MADE  UPON  INOCULATED   PERSONS  DURING   THE  EIGHT  DAYS  FOLLOWING' 

THE  INOCULATION. 

No.  19.*  Celestino  Calderon  Fructuoso,  age  55;  merchant.  Has  suffered  from  dyspepsia 
accompanied  by  anorexia  for  more  than  five  years.  The  third  day  from  the  inoculation  ap- 
petite was  recovered  and  normal  digestion  returned. 

No.  21.  Andres  Teulon  Hermosa,  age  54;  chief  of  the  railway  station.  For  nearly  six 
years  has  been  unable  to  drink  water  because  it  causes  uneasiness  in  the  stomach  and  bowels. 
After  the  inoculation  he  drank  as  much  as  he  wished  without  noticing  the  least  trouble. 

No.  44.  Ana  Plaraz  Martinez,  age  23.    Was  six  months  pregnant,  but,  in  spite  of  having 


*  Order  of  inoculation. 
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felt  severely  the  effects  of  the  inoculation,  did  not  experience  the  least  trouble  respecting  her 
pregnancy. 

No.  59.  Ramona  de  Pont  Illanas,  age  38.  Was  in  the  seventh  month  of  pregnancy.  Her 
condition  was  not  altered  in  consequence  of  the  inociilation. 

No.  64.  Quintina  Boronat  Nunez,  age  29.  Nursed  a  child  five  months  old,  and  upon  the 
following  day  the  general  symptoms  of  the  inoculation  were  noticed  in  it. 

No.  83.  Flor  Ibaiiez  Lledo,  age  21  years.  Eight  months  pregnant;  did  not  experience  the 
least  trouble. 

No.  88.  Victorina  Varela  Tomas,  28  years  old.  Pregnant  a  iew  months,  but  did  not  ex-  - 
perience  any  trouble  in  her  condition. 

No.  105.  Maria  Mas  Sor,  age  28.  Dismenorrhoea  for  many  years.  After  the  inoculation 
she  menstruated  with  the  greatest  ease. 

No.  216.  Pilar  Gai'cia  Carramato,  age  35.    Vaccinated  during  the  second  month  of  preg- 
nancy; continued  without  change. 

No.  201.  Maria  Martinez  Guillen,  age  35.  Inoculated  during  the  first  month  of  i^regnancy ;  - 
proceeded  without  unusual  symptoms. 

No.  286.  Maria  Calbaclie  Ibanez,  age  28.  Was  inoculated  while  nursing  a  child  of  13 
months,  which  in  a  few  hours  experienced  the  general  symptoms  of  the  inoculation. 

No.  287.  Josefa  Pdrez  Fernandez.  Nursed  a  child  who  experienced  the  general  symptoms 
of  the  inoculation  which  its  mother  had  received. 

No.  311.  Concepcidn  Madrid  Rigal,  age  27.    Inoculated  in  the  eighth  month  of  gestation. 
The  latter  proceeded  without  any  alteration. 

No.  329.  Josefa  Manreso  Dolz,  age  22.  Nursed  a  child  of  1-4  months,  and  the  latter  suf- 
fered the  general  symptoms  of  the  inoculation. 

No.  351.  Rosario  Rodriguez  Gil,  32  years  old.  In  the  first  period  of  gestation  experienced 
very  intensely  the  effects  of  the  inoculation  Avithout  noticing  any  change  in  her  condition. 

No.  377.  Maria  G.  Hernandez,  age  26.  Was  inoculated  while  nursing  a  child  of  five 
months,  which  presented  the  general  symptoms  of  the  inoculation. 

No.  464.  Maria  Frances  Lopez,  age  24.  Nursed  a  child  of  10  months,  Avhicli  experienced 
the  general  symptoms  of  the  inoculation. 

No.  467.  Ana  Sanchez  Martinez,  age  27.  Nursed  a  child  of  11  months,  which  experienced  ■ 
the  general  symptoms  of  the  inoculation. 

Dr.  Pasqual  Molina. 

La  Union,  October  30,  1885. 


SKC  TION  4. 
OPPIOIAL  STATISTICS  OF  THE   FAKEIJI  INOCULATIONS. 

OFFICIAL  STATISTICS  OF  ANTI-CHOLERAIC  INOCULATIONS  IN  SPANISH  VILLAGES. 

These  official  statistics  of  the  anti-choleraic  inoculations  after  tlie  method  of  Ferran  I  deem 
worthy  of  introduction  into  this  report  in  order  that  those  who  have  no  (command  of  the 
Spanish  language  but  are  desirous  of  obtaining  access  to  original  data  concerning  this  impor- 
tant subject  may  have  the  recorded  facts  within  their  reach.  These  records,  as  may  be  seen 
by  casual  examination,  bear  prima  facia  evidence  of  their  authenticity  and  the  official  nature 
of  their  origin.  The  various  documents  are  printed  in  the  appendix  to  Dr.  Ferran's  book. 
La  Inoculacion  Preventiva  contra  el  Col  era  Morbo  Asiatica,  and  the  following  is  a  close  trans- 
lation of  them  : 

adzaneta. 

Jose  Maria  Estivalis  Benedito,  official  surgeon  of  Adzaneta,  in  the  province  of  Valencia, . 
judicial  district  of  Albaida,  certifies — 

That  from  the  5th  day  of  July  last  past,  when  were  inoculated  by  the  method  of  Ferrd,n  a 
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portion  of  the  inhabitants  of  this  town,  the  official  census  of  which  is  1,552  inhabitants,  there 
were  found  absent  on  the  aboTe-mentioned  day  tiie  greater  portion  of  the  adult  population, 
more  than  800  of  them  having  scattered  themselves  among  the  mountains.  There  remained  in 
the  town  upwards  of  750,  of  which  there  were  about  680  non-inoculated  and  77  inoculated. 
There  were  30  attacks  among  the  non-inoculated,  20  of  which  were  fatal;  and  there  was 
not  a  single  attack  or  death,  either  before  or  after  the  5  days  had  elapsed  since  submitting 
to  the  method  of  Ferran,  among  the  77  who  were  inoculated.  It  should  be  remarked  that  none 
of  the  inoculated  experienced  the  slightest  inconvenience  except  a  slight  malaise  and  pain  in 
the  arms  during  the  first  48  hours  after  the  inoculation.  There  should  be  mentioned  as  a 
noteworthy  fact  the  existence  in  the  family  of  Don  Federico  Pld.-y-Pla,  secretary  of  the 
municipality  and  of  the  municipal  court,  of  a  person  who,  since  the  first  cases  which  occurred  in 
this  town,  on  the  22d  day  of  July,  had  been  in  continual  contact  with  cholera  patients,  corpses, 
and  grave-diggers  of  the  town,  for  he  had  rendered  assistance  to  the  greater  part  of  them,  now 
procuring  them  succor,  and  again  administering  the  medicine  which  had  been  prescribed  ; 
of  the  five  persons  who  composed  this  family  four,  inckiding  the  secretary,  submitted  to 
the  method  of  Ferran  ;  the  one  non-inocidated  was  attacked  with  cholera  on  the  11th  of  July 
and  died  uj)on  the  12th;  the  rest  of  the  family  escaped  without  having  experienced  the  slightest 
symptoms. 

In  testimony  whereof  I  have  signed  these  presents  at  Adzaneta  the  thirteenth  day  of 
September,  1885.    (Signed  and  sealed.)    Josd  Maria  Estivalis. 

In  conformity  with  the  data  in  possession  of  this  municipality.  Adzaneta,  14th  of  Sep- 
tember, 1885.  The  mayor,  Miguel  Tormo.  The  secretary,  Federico  Pla.  (The  seal  of  the 
municipality  is  attached. ) 

In  concord  with  the  books  of  the  civil  registry  in  this  municipal  court.  Adzaneta,  15th 
September,  1885.  (Signed),  The  municipal  judge,  Vicente  Quilis.  (There  is  attached  a  seal  of 
the  municipal  court.) 

In  concord  with  the  death  registry  of  the  parish.  Adzaneta,  16th  September,  1885.  The 
parish  priest  (signed),  Sebastian  Dominguez.    (Parochial  seal  attached.) 

The  imdersigned,  notary  of  the  College  of  Valencia,  in  the  district  of  Albaida,  to  which 
appertains  the  village  of  Adzaneta,  witnesses:  That  I  know  the  signatures  of  Don  Jos^  Maria 
Estivalis,  official  physician  of  the  above-named  villages;  of  Don  Miguel  Tormo  and  Don  Fed- 
erico Pla,  mayor  and  secretary  of  the  same;  of  Don  Vicente  Quilis,  municipal  judge,  and  of 
Don  Sebastian  Dominguez,  parish  priest  of  said  village,  and  I  consider  authoritative  what 
appears  over  their  names  in  the  preceding  certificate;  and  the  seals,  those  of  the  municiiDality, 
of  the  municipal  judge,  and  the  parochial  church,  are  the  official  seals.  And  for  whom  it  may 
concern  I  give  these  presents,  in  Albaida,  at  my  residence,  the  31st  of  October,  1885.  (Seal.) 
(Signed  and  sealed.)    Eduardo  Lassala  y  Mercader. 

ALBAIDA. 

Don  J  uan  Bautista  Ribas  and  Don  Andrds  Monzd,  official  physicians  of  the  town  of 
Albaida,  and  Don  Fabian  Ribas,  also  resident  physician  of  the  same,  certify: 

That  from  the  fourth  day  of  last  July,  upon  which  was  inoculated  by  the  method  of 
Ferran  a  part  of  the  inhabitants  of  this  town,  the  statistics  of  the  attacks  and  deaths  from 
cholera  are  the  following:  The  number  of  inhabitants,  3,340;  absent  a  large  part  of  the  popu- 
lation; remained,  3,290,  of  whom  2,620  were  not  inoculated;  670  were  inoculated;  of  the  non- 
inoculated  205  were  attacked  and  84  died.  Among  the  inoculated  there  were  12  attacks  before 
the  fifth  day,  and  3  deaths;  there  were  no  attacks  after  the  fifth  day. 

In  testimony  whereof  we  give  these  presents  at  Albaida  the  24th  of  August  1885.  Juan 
Bautista  Ribas.  Fabian  Ribas.  Andrds  Monzd.  V°  B".  The  mayor,  Pont.  (Seal  of  the 
municipality. ) 

Examined  and  found  in  conformity  with  the  parochial  books  of  this  my  church.  Albaida, 
14  October,  1885.    Jos4  Pastor.    (Seal  of  the  parish.) 
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Examined  and  found  in  conformity  witli  the  books  of  the  civil  registry  in  my  charge. 
Aibaida,  14  October.  1885.    Vicente  VidaL    (Seal  of  the  municipal  judge.) 

The  imdersigned,  notary  of  the  College  of  the  Province  of  Valencia,  with  residence  in 
this  town  of  Aibaida,  the  capital  of  its  district,  witnesses:  That  I  know  the  signatures  of  Juan 
Bautista  and  Don  Fabian  Ribas  y  Puchol,  physicians  of  the  same,  and  Don  Andres  Monzd  y 
Pla,  also  physician  there,  as  also  those  of  Don  Juan  Bautista  Pont  y  Cerda,  mayor  of  this  t(jwn, 
Don  Jos6  Pastor  y  Torregrosa,  parish  priest  of  the  same  and  arch  priest  of  this  district,  and 
Don  Vicente  Vidal  y  Moreno,  municipal  judge  of  this  town,  and  I  consider  authoritative  that 
which  appears  under  their  respective  names  in  the  foregoing  certificate  and  the  notes  which 
follow,  as  also  the  seals,  those  of  the  municipality,  the  church,  and  the  court.  And  to  all 
whom  it  may  concern  I  give  these  presents  in  Aibaida  the  l-4tli  of  October,  1885.  (There  is  a 
,signatu.re)  Eduado  Lassala  y  Mercader. 

ALBERIQUE. 

Don  Ram6n  Garcia  y  Berenguer,  Don  Antonio  Ferrer  Garcia,  Don  Jose  Devis  Rodriguez, 
and  Don  Leopoldo  G(5mez  Part,  physicians,  the  first  official,  and  all  in  practice  in  the  town  of 
Alberique,  certify: 

That  according  to  the  returns  in  the  municipality  concerning  the  registers  of  inoculation 
and  other  statistics  which  are  kept  in  this  office,  as  well  as  in  the  civil  and  parochial  registers, 
the  following  appears: 

(1)  That  the  epidemic  of  Asiatic  cholera  commenced  on  the  6th  of  May,  and  from  that 
date  to  the  17th  of  May  there  occurred  15  attacks  and  G  deaths. 

(2)  That  from  the  17th  of  May  to  the  IGth  of  June  there  were  1,188  of  our  inhabitants 
who  submitted  to  the  prophylactic  inoculation  of  Dr.  Ferran,  of  whom  were  inoculated  gratui- 
tously 548,  because  they  were  poor  laborers,  as  follows: 


Inoculated  the  17th  of  May   218 

Inoculated  the  18th  of  May   126 

Inoculated  from  the  19th  of  May  to  tlie  lltli  of  June   250 

Inoculated  on  the  12th  of  June,  before  the  official  commission   594 


Total   1488 


Of  which  341  were  re-inoculated  on  the  15tli  and  16th  of  June. 

(3)  That  from  the  17tli  of  May  the  progress  of  the  epidemic  was  as  indicated  by  the  fol- 
lowing table  (of  which  we  give  here  only  a  resumd) : 

Resume. — From  the  9th  to  the  16th  of  May,  there  were  15  attacks  and  6  deaths  among  the 
non-inoculated;  from  the  17th  of  May  to  the  21st  of  June,  there  were  154  attacks  and  65 
deaths  among  the  non-inoculated.  Daring  this  same  period  there  was  one  attack  within  the  first 
five  days,  and  one  death  in  the  same  jieriod  among  the  inoculated  ;  whilst  there  were  after  the 
first  five  days,  7  attacks  and  1  death  among  the  inoculated,  there  being  in  the  same  period  1 
attack  and  no  deaths  among  the  re-inoculated.  ■  From  the  22d  of  June  to  6th  of  August, 
there  were  66  attacks  of  the  non-inoculated,  followed  by  26  deaths  ;  and  during  the  same  time 
there  were  no  attacks  and  no  deaths  within  the  five  days  among  the  inoculated;  whilst  there  were 
3  attacks  and  no  deaths  after  the  first  days  among  the  inoculated,  and  among  the  re-inoculated 
during  this  time  there  were  4  attacks  and  no  deaths. 

Thus  it  appears  that  among  the  non-inoculated,  there  were  in  all  235  attacks  and  96  deaths; 
among  the  inoculated,  there  were  within  the  first  five  days  1  attack  and  1  death;  after  the  first 
five  days  10  attacks  and  1  death;  among  the  re-inoculated  there  were  5  attacks  and  no  deaths. 

Alberique,  21st  of  Augaist,  1885.  Ramon  Garcia.  Dr.  Jose  Devis.  Leopoldo  Gomez. 
Antonio  Ferrer. 

Examined,  and  the  foregoing  concords  with  the  registered  statistics  existing  in  this  munic- 
ipality.   Alberique,  22d  August.    The  mayor,  Ricardo  Grima.    (Seal  of  the  municipality.) 

Accords  with  the  Quinque  Libri  of  this  parish.  Alberique,  23d  of  August,  1885.  The 
Cur^,  Josd  Maria  Lavina.    (Seal  of  the  parish.) 
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In  accord  with  the  contents  of  the  civil  register  of  this  municipal  court.  Alberique,  25th 
August.    The  municipal  judge,  Louis  Grima.    (Seal  of  the  court. ) 

I,  the  subscriber,  notary  of  the  Illustrious  College  of  the  Province  of  Valencia,  inhabitant, 
and  resident  of  this  town  of  Alberique,  witness  :  That  I  know  all  the  signatures  and  seals  of 
the  foregoing,  and  those  of  the  physicians  of  this  town,  and  those  of  the  local  authorities, 
ecclesiastical  and  judicial  of  the  same  and  regard  them  as  authentic.  Alberique,  25th  August, 
1885.    Jose  Balaguer.    (There  is  a  signature). 

ALCALA  DE  CHISVERT. 

Don  Francisco  Ferrer  Roig,  Don  Jose  Cucala  Sospedra  and  Don  Francisco  Julve  Llopis, 
physicians,  inhabitants  of  this  town  and  in  active  practice  in  the  same,  certify  as  follows  : 

(1)  That  within  the  town  of  Alcala  de  Chisvert,  whose  official  census  is  6,503  inhabitants, 
the  epidemic  of  Asiatic  cholera  began  on  the  26th  of  last  June,  there  having  occtirred  since  the 
said  date  up  to  the  3d  of  the  following  July  40  attacks  and  10  deaths  from  the  said  disease. 

(2)  That  from  the  27th  of  June  until  the  3d  of  last  July,  there  submitted  themselves  to  the 
anti-choleraic  inoculation  of  Dr.  Ferran,  more  than  298  persons  of  all  clases  and  social  conditions. 

(3)  That  from  the  3d  of  July,  above-mentioned,  to  the  13th  of  August  following,  when  the 
epidemic  terminated,  there  occiii^ed  in  this  town  682  deaths  from  cholera;  it  being  impossible 
to  state  with  exactness,  the  number  of  deaths  occurring  during  that  time,  because  there  were 
only  the  three  above-mentioned  physicians  charged  with  the  assistance  of  the  sick,  and  there 
being  besides  so  intense  an  epidemic  that  the  time  to  report  the  exact  number  of  attacks  was 
wanting,  although  the  number  could  not  well  have  exceeded  2,500. 

(4)  That  none  of  the  inoculated  experienced  any  unpleasant  consequences  of  the  inocula- 
tion, any  local  infections. 

(5)  That  among  the  persons  who  submitted  in  this  town  to  the  inoculation  of  Ferran,  there  ^ 
did  not  occur  more  than  three  attacks  of  cholera,  two  of  them  of  benign  character  and  one 
severe ;  all  three  stages  having  occurred  in  the  latter  within  the  space  of  a  few  hours,  termi- 
nating, however,  in  a  prompt  reaction,  which  permitted  the  patient  to  leave  the  bed  the  follow- 
ing day. 

(6)  That  among  the  inoculated  there  occurred  no  deaths  from  cholera. 

(7)  That  in  houses  of  Senors  Francisco  Ferrer,  Fernando  Cuciila,  Pasqual  Cucula,  and  Au- 
gustin  Danfi,  there  occurred  one  attack  of  cholera,  followed  by  the  death  of  one  of  the  mem- 
bers of  each  of  the  said  families,  precisely  the  sole  persons  of  them  all  who  had  not  been  in- 
oculated. 

(8)  That  the  inoculated  rendered  to  the  other  members  of  their  respective  families,  and  on 
many  occasions  to  other  families  having  persons  attacked  with  cholera,  the  assistance  and  care 
which  the  sick  require,  without  there  having  resulted  any  contagion. 

(9)  That  the  physicians  who  certify  were  all  inoculated,  having  exercised  their  profession 
during  the  said  epidemic  in  this  place  without  observing  anything  unusual  in  their  health,  in 
spite  of  the  severity  of  the  epidemic,  to  which  the  accompanying  figures  strongly  testify;  there 
having  occurred  only  the  attack  and  death  of  Surgeon  Don  Antonio  Cucala  Castellet,  who  had 
not  been  inoculated. 

Such  is  the  result  of  the  data  in  our  possession.  In  testimony  whereof  we  give  these  pres- 
ents at  Alcala  de  Chisvert  the  30th  of  September,  1885.  Francisco  Ferrer  Roig.  Jose  Cucala. 
Francisco  Julve  Llopis.  V°.  B°.  The  parochial  priest,  Jos4  Maria  Pons.  (The  seal  of  the 
parish). 

Don  Pascual  Albert,  municipal  judge  of  the  town  of  AlcaM  de  Chisvert:  I  certify  that 
according  to  the  books  of  the  civil  registry  in  my  charge  and  entries  of  the  dependencies  of  this 
municipal  administration  there  does  not  appear  among  the  deaths  any  person  who  submitted 
to  the  Ferran  inoculation,  that  which  is  set  forth  in  the  foregoing  certificate  of  the  physicians 
being  true. 

In  testimony  whereof  I  have  given  these  presents  at  Alcala  de  Chisvert  the  2d  of  October, 
1885.    Pascual  Albert.    By  order  :    The  secretary,  Isidore  Manez.    (Seal  of  the  municipal  ■ 
court). 
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Don  Juan  Bautista  Ronda  y  Benimeli,  notary  of  the  illustrious  College  of  Valencia,  residing 
in  this  town,  and  a  native  thereof,  witnesses:  That  I  know  the  signatures  and  seals  of  Don 
Francisco  Ferrar  Roig,  Don  Jose  Cucala  Sospedra,  and  Don  Francisco  Julve  Llo])is.  physi- 
cians; Don  Jose  Maria  Pons,  cure  of  this  parish;  Don  Pascual  Albert,  niunicijjal  judge;  and 
Don  Isidoro  Maiiez,  secretary  of  the  said  court,  attached  at  the  end  of  the  foregoing  certificates, 
and  I  consider  them  authentic. 

Alcala  de  Chisvert,  the  2d  of  October,  1885.  (There  is  a  seal).  (There  is  a  signature). 
Juan  Ronda. 

ALCIRA. 

Don  Jost^  Ramon  Calvo  y  Pelarda,  notary  of  this  illustrious  college  and  an  inhabitant, 
witness  :  That  Don  Fernando  Angla  y  Garcia,  inhabitant  of  Valencia,  according  to  a  personal 
schedule  No.  70  and  1507,  dated  at  Valencia,  11th  of  July,  1885,  exhibited  to  me  a  document 
of  which  the  following  is  a  literal  copy : 

The  subscribers,  members  of  the  medical  faculty  of  Alcira,  certify:  That  the  register  books 
of  the  preventive  inoculations  against  cholera  (method  of  Ferraii)  from  the  1st  of  May  to  the 
31st  of  July  show  the  following  data : 


[Official  census  of  the  population  10,000]. 


Number. 

Per  cent, 
of  census. 

Attacks  non-inoculated  

4,950 
2, 220 
8,830 

30. 94 
13.87 
55.19 

Attacks  inoculated  

Total                                     . . 

16,000 

100.00 

Non- 
inoculated. 

Inoculated. 

Re 

inoculated. 

404 

44 

55 

Per  cent,  of  attacks,  which  is  

8. 16 

1.98 

.62 

Old  

198 

29 

45 

Present   

1 

206 

15 

9 

Mortality  to  percentage  attacks  

50.99 

34.09 

16.  .38 

Mortality,  percentage  of  the  popula- 

4.161 

.675 

.101 

Notes. — Seven  of  the  deaths  of  the  inoculated  were  of  attacks  within  five  days  from  the 
inoculation.  Seventy  per  cent,  of  the  inoculated  belong  to  the  class  which,  with  very  rare 
exceptions,  furnished  the  contingent  to  the  epidemic. 

In  witness  whereof  we  have  affixed  our  signatures  at  Alcira,  21st  of  August,  1885.  The  medi- 
cal faculty.  (Signed  and  sealed).  Manuel  Aliiio.  Pedro  Fontana.  Pedro  Pla.  Jose  Ballester. 
Severiano  Roig  Llosa.  Francisco  Mora.  Bernardo  Magraner.  Antonio  Serra.  Juan  Mizzi. 
Ramon  Marco.  Jose  Estriich.  By  order  of  Dr.  Sociats,  Baldomero  Ortiz.  V".  B".  The 
mayor,  Francisco  Just.    (Seal  of  the  municipality). 

The  foregoing  concords  with  the  document  exhibited  which  I  return  again,  sealed,  to  those 
interested.  In  testimony  whereof  I  declare  that  I  have  affixed  my  hand  and  seal.  Valencia, 
22d  August,  1885.    Jose  Ramon  Calvo.    (There  is  a  signature). 

ALGEMESI. 

Don  Benito  Ballester  Broseta,  Don  Josd  Viciano  Carbonell,  Don  Salvador  Primo  Llopis, 
and  Don  Jose  Ballester  Perales,  physicians,  the  three  first  official,  and  all  resident  and  prac- 
ticing their  profession  in  the  town  of  Algemesi,  certify — 
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That  in  this  town,  whose  official  census  is  7,856  inliabitants,  the  epidemic  began  the  26th 
of  April.  There  were  registered  up  to  the  16th  of  May  59  attacks  of  the  said  disease  and  21 
deaths.  The  population  alarmed  at  the  rapid  i^rogress  of  the  epidemic,  solicited  Dr.  Feri'an  to^ 
practice  his  anti-choleraic  inoculations.  This  was  done  on  the  16th  and  17th  of  May  to  the 
number  of  893,  and  on  the  23d  and  24th  of  June  to  309,  which,  added  to  the  893  already 
performed,  made  a  total  of  1,202.  There  were  623  re-inoculated  at  the  last  dates.  In  order  to' 
present  clearly  the  ]3rogress  of  the  disease,  and  to  be  able  to  compare  the  attacks  of  the  inocu- 
lated the  non-inoculated  we  will  divide  the  epidemic  into  three  periods.  The  first  extends, 
from  the  28th  of  April,  the  day  of  tlie  first  attack,  to  the  16th  of  May  inclusive,  when  the  first 
inoculations  Vfere  performed.  The  second  begins  from  the  last  date  and  runs  till  the  23d  of 
June,  when  the  inoculations  were  increased  and  the  re-inoculations  were  practiced.  And  the 
third  and  last  period  terminates  the  10th  of  August,  when  the  last  death  occurred.  . 

First  period. — The  attacks  and  deaths  of  this  period  are  stated  above. 

Second  period. — From  the  16th  of  May  to  the  23d  of  June,  inclusive,  there  were  306  attacks' 
and  152  deaths  among  the  non-inoculated;  at  the  same  time  there  were  5  attacks  and  1  death 
among  the  Inoculated  within  the  first  five  days,  and  16  attacks  and  4  deaths  after  the  first  five 
days,  whilst  among  the  re-inoculated  thei^e  were  no  attacks  and  no  deaths. 

Third  period. — From  the  24th  of  Jime  to  the  10th  of  August,  inclusive,  there  were  190 
attacks  and  136  deaths  among  the  non-inoculated,  and  among  the  inoculated  there  were  no 
attacks  and  no  deaths  within  the  first  five  days,  but  5  attacks  and  1  death  after  the  first  five 
days,  whilst  among  the  re-inoculated  there  were  6  attacks  and  2  deaths. 

Algemesf,  September  12,  1885.  Benito  Ballester.  Dr.  Josd  Viciano.  Salvador  Prime, 
Josd  Ballester. 

Examined  and  in  accord  with  the  data  in  the  health  office  of  this  municipality.  Algemesl, 
18th  September,  1885.  The  mayor,  Juan  Bautista  Baldovl.  (There  is  the  seal  of  the  municipality.  ) 

Examined  and  in  accord  with  the  entries  of  the  parochial  record.  The  incumbent, 
Vicente  Morell,  priest.    (There  is  a  seal  of  the  parochial  church. ) 

Examined  and  compared  with  the  entries  of  the  civil  register.  Algemesl,  15th  Sept. 
1885.    The  municipal  judge,  Juan  Bautista  Roman.    (There  is  a  seal  of  the  municipal  court.) 

Don  Julio  Gosalbez,  notary  of  the  illustrious  College  of  the  Province  of  Valencia  for  the 
district  of  Alcira,  with  residence  in  the  town  of  Algemesf,  witness  : 

That  Don  Benito  Ballester,  Don  Jos^  Viciano,  Don  Salvador  Primo,  and  Don  Jos^  Balles- 
ter, by  whom  it  appears  the  foregoing  cer  tificate  was  given,  are,  the  three  first,  official  physi- 
cians, and  all  of  them  in  active  practice  in  this  town.  The  signatures  and  seals  with  which 
they  attested  are  authentic  ;  as  also  that  Don  Juan  Bautista  Baldovl,  Don  Vicinti  Morell, 
and  Don  Juan  Bautista  Ramon,  by  whom  the  same  certificate  appears  to  have  been  examined, 
are,  the  first  mayor,  the  second  custodian  of  the  archives  of  the  parochial  church,  and  the  third 
municiiDal  judge  of  the  said  town,  and  their  signatures  and  seals  appear  to  be  authoritative, 
they  being  in  possession  of  their  respective  charges  at  the  date  of  signature. 

At  the  requisition  of  the  interested  party  I  give  these  presents,  making  note  of  it  in  the 
current  index  book  of  this  notorial  office,  which  I  sign  and  seal  in  the  aforesaid  town  of 
Algemesl,  the  13th  of  October,  1885.    (There  is  a  signature.)    Julio  Gosalbez. 

ALGINKT. 

Don  Francisco  Vizcaya  Gregorio  y  Don  Paulino  Valiente  Ortiz,  official  physicians  in  prac- 
tice in  this  town,  certify  : 

That  the  returns  of  attacks  and  deaths  daily  forwarded  to  the  mayoralty  and  the  registers 
of  inoculations  by  the  method  of  Dr.  Ferran  give  the  following  results  : 

1st.  That  the  cholera  epidemic  began  in  this  town  on  the  8th  of  June  of  the  current  year. 
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2d.  That  from  the  8th  of  June  to  the  2d  of  July  there  ^ere  720  inhabitants  subjected  to 
prophylactic  inoculations  of  Dr.  Ferran  at  the  time  and  in  the  manner  following : 

From  June  8  to  14,  in  Valencia,  Alcira,  and  Benif ayo  (about)   25 

On  tlie  14th  of  June,  before  the  official  commission  208 

From  the  30th  of  June  to  the  2d  of  July  487 

Total  720 

Of  these  there  were  re-inociTlated  on  the  30th  of  June  150. 

3d.  That  the  course  of  the  epidemic  from  its  commencement  up  to  the  Gth  of  August  was 


that  which  is  shown  in  the  following  table  of  statistics.  The  official  census  of  the  pox)ulation  is 
3,441  inhabitants.  From  the  8th  to  the  30th  of  June  there  were  among  the  non-inoculated 
146  attacks  and  39  deaths;  and  in  the  same  period  there  were  among  the  inoculated  3  attacks, 
and  no  deaths  before  the  oth  day;  and  no  attacks  and  no  deaths  after  the  5th  day;  and  among 
the  reinoculated  1  attack  and  no  death. 

From  the  1st  to  the  7th  of  July  among  the  non-inoculated  there  were  90  attacks  and  26 
deaths;  and  among  the  inoculated  there  were  2  attacks  and  2  deaths  before  the  fifth  day,  and 
2  attacks  and  1  death  after  the  fifth  day;  whilst  among  the  reinoculated  there  was  1  attack 
and  no  death. 

From  the  8th  of  July  to  the  6th  of  August  among  the  non-inoculated  there  were  48  attacks 
and  35  deaths ;  and  among  the  inoculated  there  was  1  attack  and  no  death  during  the  first  five 
days,  and  there  were  4  attacks  and  no  deaths  after  the  first  five  days.  Among  the  re-inocu- 
lated there  were  no  attacks  and  no  deaths. 

Totals. — Among  the  non-inoculated  there  were  altogether  290  attacks  and  100  deaths  ;  and 
among  the  inoculated  there  Avere  altogether  6  attacks  and  2  deaths  during  the  first  five  days, 
and  6  attacks  and  1  death  after  the  first  five  days;  whilst  among  the  re-inoculated  there  was 
a  total  of  2  attacks  and  no  death. 

4th.  From  the  6tli  of  August  up  to  date  there  had  occurred  neither  a  new  attack  nor  death. 

5th.  That  the  course  of  the  epidemic  we  had  the  opportunity  to  make  the  following  obser- 
vations : 

REMARKS. 

The  first  death  among  the  inoculated  sufi'ered  from  a  chronic  gastro-mtestinal  catarrh  ;  was 
attacked  within  the  first  four  days  after  inoculation. 

The  second  suffered  from  a  chronic  enteritis  occasioned  by  the  abuse  of  alcohol,  and  died 
within  six  days  from  the  inoculation.  On  the  preceding  day  he  continued  in  the  abuse  of  spir- 
ituous drinks  ;  he  had  constant  diarrhoea,  and  his  habitual  labor  was  unusually  hard. 

The  third  was  affected  with  venereal  ulcers.  He  was  attacked  within  four  days  of  the 
inoculation.  On  the  preceding  days  he  had  a  profuse  diarrhoea  scarcely  without  interruption. 
The  inoculated  patient  who  recovered  presented  a  symptomatic  picture  showing  a  very  slight 
attack.  In  none  of  them  was  there  typhoid  reaction,  and  they  rapidly  entered  into  convales- 
cence.   The  two  re-inoculated  ended  in  cure  in  a  few  days. 

We  should  not  omit  to  mention  the  following  case,  considering  its  importance: 

There  was  inoculated  in  the  house  No.  15  Church  Street,  Vicente  Sinio  Belda,  a  carpenter, 
and  his  daughter  Josefa  Simd  Molla,  9  years  of  age,  and  not  inoculated,  his  wife  Josefa  Molla 
Ibaiiez,  and  the  sons  Eugenio  and  Vicente,  of  four  years  and  one  year  of  age  respectively;  in 
the  course  of  four  days  the  three  last  died,  whilst  the  two  first  were  unaffected. 

Alginet.  The  24th  of  August,  1885.    (Signed.)    Paulino  Valiente.    Francisco  Vizcaya. 

Examined  and  found  in  accordance  with  the  foregoing  as  well  as  with  the  registers  in  this 
secretariat.  Alginet,  25th  Aug.,  1885.  (Signed.)  V".  B-.  The  mayor.  Peregrin  Escutia 
Greus.    The  secretary,  Francisco  Martinez.    (There  is  a  seal  of  the  municipality. ) 

In  accordance  with  the  civil  registry  of  this  court.  Algient,  25th  August,  1885.  V°.  B°. 
Municipal  judge,  Ambrosio  Espert.  The  secretary,  Augustin  Masia.  (There  is  the  seal  of  the 
municipal  court.) 
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Examined  and  found  in  conformity  with  tlie  data  of  the  parochial  register.    Alginet,  37th 
.  August,  1885.    The  Cure,  Jose  Gih    (There  is  a  parochial  seal.) 

Attestation. — Don  Joaquin  Botella  y  Pascual,  notary  of  the  illustrious  College  of  Valencia, 
with  residence  in  this  town  that  belongs  to  the  district  of  Carlet.  Witnesses:  That  I  know  the 
foregoing  signatures  and  seals  of  Don  Francisco  Vizcaya  y  Don  Paulino  Valentia,  Don  Pere- 
,  grin  Escutia  Greus,  Don  Francisco  Martinez,  Don  Ambrosio  Espert,  Don  Masia,  and  Don  Josd 
Gil,  who  are  the  incumbents  of  the  above  charges,  and  I  consider  them  authentic.  In  wit- 
ness whereof  I  have  signed  and  sealed  these  in  Alginet,  the  29th  of  Aug.,  1885.  (There  is  a 
.signature.)    Joaquin  Botella.    (There  is  a  notary's  seal.) 

BELGIDA. 

Don  Fernando  Andreu  Romero,  official  physician  of  Bdlgida,  judicial  district  of  Albaida, 
province  of  Valencia,  certifies  : 

That  in  this  town  whose  population,  according  to  the  official  census,  is  upwards  of  1,149  in-  ^ 
habitants,  the  cholera  epidemic  began  the  18th  of  Jiine  of  this  year,  and  that  there  occurred 
up  to  the  5th  of  July  9  attacks  and  5  deaths;  at  this  date  580  inhabitants  submitted  themselves 
to  the  anti-choleraic  inoculation  of  Dr.  Ferrd,n,  more  than  half  of  them  being  poor  laborers. 
There  was  no  attack  until  the  11th  of  July,  and  from  this  day  to  the  27th  of  August,  when  the 
'last  case  occurred,  there  were  of  the  569  non-inoculated  27  attacks  and  14  deaths.  During  the 
same  period  of  time  there  occurred  among  the  580  inoculated  6  attacks  and  2  deaths;  one  of  the 
deaths  was  in  a  woman  26  years,  married,  and  who  had  been  suffering  with  intermittent  fever 
more  than  half  a  year,  and  ultimately  with  dysentery,  on  which  account  her  physical  condition 
was  not  at  all  satisfactory;  in  the  attacks  among  the  inoculated  followed  by  recovery  there  was 
no  necessity  to  administer  any  medicine,  since  reaction  occurred  in  a  few  minutes  after  the 
attack.  In  none  of  the  inoculated,  or  of  the  450  re-inoculated  on  the  10th  of  August,  did  a 
local  or  general  accident  happened  except  a  slight  circumscribed  inflammation  in  the  arm  of 
one  of  the  re-inoculated,  which  terminated  in  a  very  small  point  of  suppuration. 

The  following  notable  occurrences  in  this  locality  may  be  mentioned: 

In  the  families  of  Ramon  Dura  Tormo,  inhabiting  Abadfa  street,  and  of  Jose  Escriba  Grau, 
1)1  San  Antonio  street,  both  laborers  in  the  fields,  each  family  consisting  of  eight  individuals, 
~  seven  of  them  inoculated  and  one  not  inoculated,  the  two  latter  were  attacked  and  died,  the 
rest  of  the  family  remaining  unaffected. 

In  the  family  of  Esteban  Reig  Soler,  laborer,  an  inhabitant  on  Arriba  Square,  consisting 
of  four  persons,  two  of  them  inoculated,  one  of  the  non-inoculated  was  attacked  and  died,  the 
others  remaining  unaffected.    In  witness  whereof  I  have  given  these  presents,  which  I  signed, 

■  at  Bdlgida,  the  6th  of  October,  1885.    Signed  and  sealed.    Fernando  Andreu  Romero. 

Examined  and  found  in  conformity  with  the  data  existing  in  this  municipality.  The 
mayor,  Santiago  Aracil.    The  secretary,  Juan  Martinez.    (There  is  a  seal  of  the  municipality.) 

In  conformity  with  the  data  in  the  civil  registry  of  this  municipal  court.  Belgida,  8th 
of  October,  1885.  The  municipal  judge,  Lorenzo  Giner.  (There  is  a  seal  of  the  municipal 
court. ) 

In  conformity  with  the  parochial  registers  of  this  town.  Belgida,  9th  of  October,  1885. 
Vicente  Domingo  Ares.    (There  is  a  parochial  seal.) 

The  undersigned,  notary  of  the  college  of  the  province,  Valiente,  in  the  district  of  Abieda, 
to  which  appertains  the  town  of  Belgida,  witnesses:  That  I  know  the  signatures  of  Don  Fer- 
nando Andrau  Romero,  official  physician  of  the  said  town,  Santiago  Arcil,  and  of  Don  Juan 
•Martinez,  mayor  and  secretary  of  the  same;  Don  Lorenzo  Giner,  municipal  judge,  and  of  Don 
Vicenta  Domingo  Ares,  parochial  cure  of  the  above-mentioned  town,  and  I  consider  authentic 
that  which  has  been  set  fortli  in  the  preceding  certificate  and  the  notes  attached  thereto, 
and  the  seals  of  the  municipality,  municipal  court,  and  parochial  church.    For  those  whom  it 

■  may  conceim  I  give  these  presents  in  Albaida,  my  residence,  the  16th  of  October,  1885.  (There 
is  a  signature).    Eduardo  Lassala  y  Mercader. 
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BENIPAYO. 

Don  Ignacio  Llerancli,  Don  Juan  Galvan,  and  Don  Vicente  Hernandez,  physicians  in  the 
town  of  Benifayd  de  Espioca,  certify: 

That  in  this  place,  whose  oiScial  census  is  3,615  inhabitants,  the  first  attack  of  cholera 
occurred  on  the  1  >th  of  May  of  the  present  year;  at  that  date  none  of  the  inhabitants  had  sub- 
mitted to  the  preventive  inoculation  of  Dr.  Ferran,  but  very  soon  they  began  to  go  to  Alcira, 
Algemesi,  and  Valencia  to  be  inoculated,  so  that  upon  the  31st  of  June  there  were  in  this  town 
408  persons  inoculated  by  Dr.  Ferran,  of  which  225  were  re-inoculated;  the  remainder,  that  is 
■3,207,  were  not  inoculated. 

From  the  10th  of  May,  when  the  first  attack  occurred,  to  the  21st  of  June  there  were  138 
attacks  and  89  deaths,  without  there  being  attack  or  death  among  the  persons  inoculated. 

The  course  of  the  epidemic  from  the  date  above  mentioned  (21st  of  June)  is  as  follows: 

From  the  21st  to  the  30th  of  June,  inclusive,  there  were  119  attacks  and  71  deaths  among 
the  non-inoculated,  whilst  among  the  inoculated  there  was  one  attack  and  no  death,  and  among 
the  re-inoculated  there  was  neither  attack  nor  death. 

Observations. — At  the  commencement  of  this  period  the  official  census  of  the  population 
could  be  divided  as  follows:  Non-inoculated  3,118,  inoculated  408;  deaths  from  the  10th  of 
May  to  the  20th  of  June,  inclusive,  89;  total  3,615. 

On  the  28th,  29th,  and  30th  there  were  inoculated  2,315. 

In  the  five  days  following  the  30th  of  June,  when  the  2,315  inoculations  above  mentioned 
were  completed,  that  is  to  say,  during  the  period  which  Dr.  Ferran  indicated  in  his  notes  as 
necessary  to  produce  immimity,  the  course  of  the  epidemic  was  as  follows: 

From  the  1st  to  the  5th  of  July,  inclusive,  there  were  18  attacks  and  17  deatlis  among 
the  non-inoculated,  whilst  there  were  21  attacks  and  6  deaths  among  the  inoculated,  there  being 
neither  attack  nor  death  among  the  re-inoculated. 

Observations. — At  the  commencement  of  this  period  the  official  population  maybe  divided 
as  follows:  Inoculated,  2,723;  non-inoculated,  732;  deaths  up  to  the  30th  of  June,  160;  total, 
3,615. 

Note.— -01  the  6  deaths  among  the  inoculated,  4  had  premonitory  diarrhoea  at  the  time  of 
the  inoculation. 

From  the  6th  day  of  July,  that  is,  after  the  first  five  days  from  inoculation,  the  epidemic 
followed  the  following  course: 

From  the  6th  to  the  27th  of  July,  inclusive,  there  were  8  attacks  and  9  deaths  among  the 
non-inoculated,  and  among  the  inoculated  there  was  1  and  no  death;  among  the  re-inoculated 
neither  attack  nor  death. 

Observations. — At  the  commencement  of  this  period  the  official  census  could  be  divided 
thus:  Inoculated,  2,717;  non-inoculated,  715;  deaths  from  the  10th  of  May  to  the  5th  of  July, 
of  the  non-inoculated,  177,  of  the  inoculated,  6 — total,  3,615. 

Resume. — Attacks  of  the  non-inoculated,  283;  of  the  inoculated,  23;  of  the  re-inoculated, 
none;  total,  306. 

Deaths  of  the  non-inoculated,  186;  of  the  inoculated,  6;  of  the  re-inoculated,  none;  total,  192. 

Benifayd  de  Eespioca,  28  July,  1885.   Ignacio  Llerendi.  Juan  Galvan.  Vicente  Hernandez. 

Examined,  and  in  conformity  with  the  records  of  the  health  office  of  this  municii:)ality. 
The  mayor,  Domingo  Greus.    (Seal  of  the  municipality.) 

Examined  at  the  civil  registry,  and  found  in  conformity  therewith,  as  respects  the  num- 
ber of  deaths  and  the  days  upon  which  they  occurred.  Municipal  judge,  Salvadore  Clerique. 
(Seal  of  the  court.) 

Examined,  and  in  conformity  with  the  parochial  registers.  The  parochial  cure,  Juan 
Domlngues.    (Seal  of  the  parish.) 

BELLREGART. 

Don  Manuel  Bordas  Gironfe,  official  physician  of  Bellregart,  and  Don  Martin  Gay  Mulct, 
resident  practicing  physician,  certify: 
S.  Mis.  92  51 
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That  from  the  registry  books  of  tlie  anti-clioleraic  inoculations  (method  of  Ferr^n),  and 
from  the  data  in  possession  of  the  mnnicipality,  it  aj)pears: 

(1)  In  this  town,  whose  official  census  is  2,302  inhabitants,  the  epidemic  of  cholera  began 
the  15th  of  April,  when  2  attacks  occurred;  there  being  no  new  cases  at  all  until  the  29th  of 
said  month. 

(2)  From  the  29th  of  April  to  the  20th  of  May  there  occurred  178  attacks  of  cholera,  fol- 
lowed by  63  deaths. 

(3)  The  20th  of  May  there  came  to  this  town  Dr.  Ferran,  as  commissioned  by  the  governor, 
with  the  object  of  taking  such  sanitary  measures  as  he  thought  advisable,  by  performing  pre- 
ventive inoculations  in  312  individuals. 

(4)  The  inoculations  by  the  method  of  Ferran  were  followed  by  no  local  or  general  dis- 
turbances worthy  of  mention,  the  stijects  enjoying  up  to  the  present  enviable  health. 

(5)  From  the  20th  of  May,  when  the  inoculations  of  Ferran  were  practiced,  to  the  20th  of 
June  there  was  not  registered  a  single  case  of  attack  of  cholera. 

(6)  From  the  20th  of  June  to  the  1st  of  August  there  occurred  15  attacks  and  5  deaths  in 
persons  non-inoculated;  and  one  attack,  followed  by  death,  in  a  person  inoculated. 

(7)  The  inoculated  person  who  died,  Joaquin  Giner  Canet,  was  59  years  old,  had  dyspep- 
sia for  ten  years;  his  constitution  was  so  impoverished  that  it  was  impossible  for  him  to  devote 
himself  to  any  habitual  occupation. 

In  witness  whereof  we  give  these  presents  at  Bellregart  the  Gtli  of  October,  1885.  Dr. 
Manuel  Bordas.    Martin  Gay  Mulct. 

The  foregoing  certificate  examined,  and  found  in  entire  conformity  with  the  facts  in  pos- 
session of  the  secretariat  of  the  mimicipality.  Bellregart,  7th  October,  1885.  The  secretary, 
Pasqual  Ascd.    V°.  B°.    The  mayor,  Jose  Carbonell.    (Seal  of  the  municipality.) 

Foregoing  certificate  examined,  and  found  in  entire  conformity  with  the  entries  in  the 
civil  register  of  this  municipal  court.  Bellregart,  7th  of  October,  1885.  The  municipal  judge, 
Rosendo  Barbera.    (Seal  of  the  municipal  court.) 

In  conformity  with  the  Qiiinqne-Libri  of  this  province.  Bellregart,  7th  October,  1885, 
Dionisio  Esteve,  curd.    (There  is  a  seal  of  the  parish.) 

The  undersigned,  notary  of  the  illustrious  College  of  Valencia,  notarial  district  of  Gan- 
dia,  with  residence  in  the  same,  witness:  That  I  recognize  the  signatures  of  Dr.  Manuel  Bordas 
and  Don  Martin  Gay  Mulet,  physicians  of  Bellregart;  and  of  Don  Jose  Carbonell,  mayor;  and 
of  Don  Rosendo  Barbera,  municii)al  judge  of  said  town;  of  the  municipal  secretary,  Pasqual 
Ascd;  and  of  Dionisio  Esteve,  curd  of  the  same  town;  and  I  regard  as  authentic  the  statements 
of  the  foregoing  document.  Gandia,  10th  November,  1885.  Pasqual  Sanz.  (There  is  a  sig- 
nature.) 

The  undersigned,  notaries  of  the  College  of  Valencia,  notarial  district  of  Gandia,  declare 
as  authentic  the  sign,  signature,  and  seal  of  the  above-mentioned  notary  of  this  city,  Don 
Pasqual  Sanz,  who  recognizes  an  instrument  dated  the  10th  instant,  as  above,  and  seals  the 
same,  thus  attesting  the  signatures  of  Dr.  Manuel  Bordas  and  Don  Martin  Gay  Mulet,  physi- 
cians of  Bellregart;  of  Don  Josd  Carbonnell,  mayor;  of  Don  Rosendo  Barbera,  municipal  judge 
of  the  said  town;  of  the  secretary  of  Carbonell,  Don  Pasqual  Ascd;  and  of  Dionisio  Esteve, 
cure  of  the  said  town.  Gandia,  14th  November,  1885.  Francisco  Aragonds.  (There  is  a  sign.) 
Josd  Maria  Garcia.    (There  is  a  sign.)    (There  is  a  seal  of  attestation.) 

CASTELLON  DE  LA  PLANA. 

The  undersigned,  physicians,  practicing  and  residing  in  this  municipality,  certify: 

(1)  That  this  city,  whose  population  is  28,000,  was  invaded  by  Asiatic  cholera  the  19th 
of  June,  1885,  the  epidemic  having  persisted  until  the  28th  of  August,  of  the  same  year,  and 
occasioning  521  attacks  and  300  deaths,  according  to  the  official  register. 

(2)  That  from  the  26th  of  June  to  the  5th  of  July,  there  submitted  to  the  Ferran  inocula- 
tion 648  individuals,  of  whom  500  were  re-inoculated. 

(3)  That  in  none  of  the  inoculated  were  there  any  local  or  general  disturbances  requiring 
medical  assistance. 
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(4)  That  during  the  period  of  the  epidemic  there  were  only  two  attacks  among  those 
inoculated,  and  the  disease  presented  itself  in  them  under  a  benign  form,  convalescence  soon 
following. 

In  witness  whereof  we  have  given  these  presents  at  Castellon,  the  30th  of  September,  1885. 
Josd  Clara,  Antidio  Desbartran,  M.  Sanchez,  Nicolas  Roig,  A.  Plug  Gasulla,  Agustin  Segarra, 
Francisco  Rambla,  Jose  Cazador.  Francisco  Jimeno,  Nicolas  Fords,  Francisco  Esteve,  Joaquin 
Fabregat,  Josd  Segura,  Pedro  Aliaga,  Eduardo  Portalds,  Felix  Roig. 

CATARROJA. 

The  undersigned  physicians  practicing  in  this  town  of  Catarroja,  province  of  Valencia, 
certify  : 

That  on  the  12th  of  June  last  there  occurred  in  this  municipality,  whose  official  census  is 
5,521  inhabitants,  the  first  attack  of  Asiatic  cholera  followed  by  the  death  of  the  patient  on 
the  same  day,  no  new  cases  occurring  until  the  18th  of  the  same  month,  from  which  date  the 
epidemic  began,  the  course  of  which  is  expressed  as  follows  : 

From  the  18th  to  the  30th  of  June,  inclusive,  there  were  219  attacks  and  88  deaths. 

In  view  of  the  frightful  increase  of  the  epidemic  Dr.  Ferran  was  solicited  to  practice  his 
system  of  prophylaxis,  and,  under  his  direction,  we  practiced  the  hypodermic  injections  with 
the  vaccination  fluid  sent  by  Dr.  Fei'ran  upon  319  persons,  after  which  the  epidemic  pursued 
the  following  course  : 

From  the  first  of  July  to  the  5th  of  August,  inclusive,  there  were  311  attacks  among  the 
non-inoculated  and  222  deaths;  whilst  among  the  inoculated  there  were  47  attacks  and  22 
deaths  within  the  first  five  days  from  the  inoculation,  and  after  the  first  five  days  there  were 
among  them  13  attacks  and  3  deaths. 

In  testimony  whereof  we  sign  these  presents  at  Catarroja,  the  6th  of  August,  1885.  Gre- 
gorio  Llorca.    Francisco  Sanchis.    Ramon  Munoz. 

Don  Salvador  Pechuan  Marti,  mayor  of  Catarroja,  certify  :  That  the  official  census  of 
this  town  is  5,475  inhabitants,  and  that  the  number  of  attacks  and  deaths  named  in  the  fore- 
going certificate  is  in  conformity  with  the  sanitary  record  of  this  municipality. 

In  witness  whereof  I  give  these  presents  at  Catarroja  the  15th  of  August,  1885.  Salvador 
Pechuan.    (Seal  of  the  municipality.) 

Don  Jos6  Alos  Alapont,  municipal  judge  of  the  town  of  Catarroja,  certify  :  That  by  the 
civil  registry  in  my  charge  it  appears  that  the  foregoing  statistics  are  in  entire  conformity 
with  the  record  of  attacks  and  deaths. 

In  witness  whereof  I  give  these  presents,  which  I  sign  and  seal  in  Catarroja  the  16th  day 
of  August,  1885.    Jose  Aids.    (Seal  of  the  court.) 

CBRVERA. 

The  undersigned  members  (jf  the  council  and  of  the  board  of  health  of  this  town  certify  : 
That,  liaving  unanimously  agreed  on  the  5th  instant  to  invite  Dr.  Ferran  to  practice  his 
preventive  inoculation  against  cholera  upon  numerous  inhabitants  of  this  town  who  desire  it, 
the  said  doctor  with  two  of  his  assistants  came  upon  the  21st  instant,  and  having  awaited  for 
five  days  here  the  commission  charged  to  witness  and  report  upon  the  results  of  the  experiments, 
he  had  to  desist  in  consequence  of  orders  from  the  president  of  the  commission,  who  did  not 
believe  it  opportune  to  practice  the  inoculations  in  this  town.  Dr.  Ferran  appreciated  the 
necessity  of  obeying  this  order.  The  news  was  received  by  the  village  with  manifestations 
of  disgust;  they  begged  Dr.  Ferran  to  proceed  with  the  inoculation  ;  the  said  gentleman 
having  acceded,  he  announced  the  opening  of  the  register  in  the  presence  of  the  president  and 
secretary  of  this  jimta  and  of  the  municipal  judge;  the  inoculations  were  practiced  upon  530 
individuals  of  every  age  and  condition  by  Dr.  Ferran  in  person,  assisted  by  Drs.  Segarra  and 
Clara,  physicians  of  Castellon  de  la  Plana. 

In  witness  whereof  I  give  these  presents,  at  Cervera,  the  24th  of  August,  1885.  (The  seal 
of  the  municipality.)    Signatures  follow. 
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This  is  a  copy  of  the  original  contained  in  the  archives  of  the  office.  1st  lieut.  mayor, 
Pascnal  Sorli.    The  secretary  of  the  council,  Jose  Cervera. 

Don  Pedro  Jose  Tomas  Monferrer,  physician  practicing  in  this  town  of  Cervera,  judicial 
district  of  San  Mateo,  province  of  Castellon,  certify: 

That  in  this  town,  whose  official  census  is  2,188,  the  epidemic  began  the  22nd  of  July  last, 
observing  the  following  course: 

From  the  22nd  of  July  to  the  23rd  of  August  there  were  121  attacks  and  60  deaths. 

The  5th  of  August  the  council  and  board  of  health  determined  to  invite  Dr.  Jaime  Far- 
ran  to  come  to  this  place  and  practice  his  prophylactic  method  of  preventive  inoculations,  and 
said  gentleman  presented  himself  to  perf  oi*m  them  on  the  23rd,  24th,  and  25th  of  said  month, 
and  that  530  were  inoculated. 

The  course  of  the  epidemic  after  the  inoculation  was  as  follows : 

From  the  24th  of  August  to  the  7tli  of  September  there  were  22  attacks  and  12  deaths 
among  the  non-inoculated,  whilst  within  the  first  five  days  after  the  inoculation  there  was  one 
attack  and  no  deaths  among  the  inoculated,  and  after  the  first  five  days  there  was  one  attack 
and  no  death  among  them. 

There  was  no  complication  caused  by  the  inoculation  among  those  inoculated. 

In  witness  whereof  I  have  given  these  presents  at  Cervera  the  first  of  November,  1885. 
Pedro  J.  Tomas. 

Examined  and  found  in  conformity  with  the  records  in  this  municipality,  Cervera,  1st 
November,  1885.    The  mayor,  Sebastian  Ballester.    (The  seal  of  the  municipality.) 

Examined  and  in  conformity  with  the  entries  in  the  civil  register.  Cervera,  1st  Novem- 
ber, 1885.    The  municipal  judge,  Juan  Ramon  Ayza.    (The  municipal  seal.) 

Examined  and  in  conformity  with  the  records  of  the  parish.  Cervera,  1st  November,  1885. 
The  cure  of  the  parish,  Higinio  Ribera.    (Seal  of  the  parish.) 

The  undersigned,  notary  of  the  College  of  Valencia,  with  residence  in  the  town  of  San 
Mateo,  witnesseth: 

That  I  consider  authentic  and  hold  as  indubitable  the  signatures  and  seals  which  attest 
the  foregoing  certificates  of  Don  Pedro  Jos6  Tomas,  physician  of  Cervera,  and  of  the  mayor, 
the  municipal  judge,  and  cure  of  the  parish.  In  witness  whereof  I  give  these  presents  at  San 
Matdo,  the  12th  of  November,  of  the  year  above  mentioned.  (There  is  a  sign.)  Rafael 
Penalva. 

CHESTE. 

The  undersigned  physicians,  practicing  in  the  town  of  Cheste,  certify: 

That  in  this  town,  whose  official  census  is  5,227,  the  ejiidemic  was  officially  declared  on  the 
16th  of  June  last,  and  that  it  pursued  the  following  course: 

From  the  15th  to  the  30th  of  June,  inclusive,  there  were  175  attacks  and  65  deaths. 

In  view  of  the  fearful  increase  in  the  number  of  attacks  the  board  of  health  determined 
to  invite  Dr.  Jaime  Ferran  to  come  and  practice  his  prophylactic  method  of  preventive  inocu- 
lations, and  in  fact  these  were  practiced  on  the  30th  of  June,  the  1st  and  3rd  of  July,  the  num- 
ber of  inoculated  being  3,136. 

The  following  is  the  course  of  the  epidemic  after  the  inoculation: 

From  the  1st  of  July  to  the  8th  of  August,  inchisive,  there  were  76  attacks  and  35  deaths 
among  the  non-inoculated;  ^nd  13  attacks  and  7  deaths  among  the  inoculated  within  the  first 
five  days  from  the  inoculations,  whilst  there  were  no  attacks  and  no  deaths  after  the  first  five 
days  among  the  latter. 

In  witness  whereof  we  sign  these  presents  at  Cheste  the  9th  of  August,  1885.  Dr.  Rafael 
Martinez  Segui.    Genaro  Sabater. 

Examined  and  found  in  conformity  with  the  records  of  the  board  of  health  of  this  muni- 
cipality, Cheste,  10  of  August,  1885.  The  mayor,  Antonio  Lavarias.  (Seal  of  the  munici- 
pality.) 

Examined  and  in  conformity  with  the  entries  in  the  civil  register.  Cheste,  10  August, 
1885.    The  municipal  judge,  Jos^  Marm.    (Seal  of  the  court.) 
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Examined  and  in  conformity  with  the  entries  in  the  x^arish  book.  Cheste,  14th  Angnst, 
1885.    Parochial  cur^,  Doctor  Eduardo  Gil.    (Seal  of  the  parish.) 

Don  Jixan  Bautista  Marques  y  Fenollera,  notary  of  the  college  of  the  district  of  tlie  court 
of  Valencia,  resident  of  the  town  of  Cheste,  notarial  district  of  Chiva,  testify :  Tliat  the  said 
Genaro  Sahater  and  Dr.  Rafael  Martinez  Segui,  by  whom  the  foregoing  certificate  appears  to 
have  been  given,  are  j^hysicians  practicing  in  this  town  and  the  signatures  and  seals]  attached 
apjjear  to  be  genuine,  and  that  the  said  Genaro  Saljater,  Dr.  Rafael  Martinez  Segul,  and  Don 
Antonio  Lavarias,  Don  Jos^  Marin,  and  Dr.  Eduardo  Gil,  by  whom  the  same  certificate  apj)ears 
to  have  been  examined,  are,  the  first,  mayor,  the  second,  municipal  judge,  and  the  third, 
parochial  curd  of  this  town,  and  the  signatures  and  seals  appear  to  be  authentic. 

For  whom  it  may  concern  I  give  these  presents,  signed  and  sealed  in  Cheste,  the  IGth  of 
August,  1885.    Juan  Bautista  Marques.    (There  is  a  sign.) 

CHIVA. 

Don  Manuel  Silvestre  and  Don  Peregrin  Lanuza,  physicians  practicing  in  the  town  of 
Chiva,  certify: 

That  in  this  town,  whose  ofiicial  census  is  4,386  inhabitants,  the  attacks  of  Asiatic  cholera 
commenced  the  15th  of  June,  from  which  date  to  the  29th  of  the  same  month  127  of  the  inhab- 
itants submitted  themselves  to  the  anti-choleraic  inoculation  of  Dr.  Fernln,  going  for  that  pur- 
pose to  Valencia.  From  the  15th  to  the  29th  of  the  said  month  there  were  only  four  attacks, 
all  followed  by  death,  and  before  this,  the  unusual  gravity  which  all  these  cases  presented 
caused  a  large  number  of  the  inhabitants  to  solicit  Dr.  Ferran  to  come  and  practice  his  pre- 
ventive inoculations.  This  was  done  on  the  29tli  and  30th  of  June  to  the  number  of  1,181, 
which,  added  to  the  127  previously  inoculated,  constitute  a  total  of  1,308  inoculated  up  to  the 
date  of  the  30th  of  June. 

The  following  is  the  course  of  the  epidemic  from  this  date: 

From  the  29th  of  June  to  the  10th  of  August,  incliisive,  there  were  among  the  non -inoculated 
140  attacks  and  54  deaths,  and  among  the  inoculated  11  attacks  and  5  deaths. 

Remarlcs. — 1st.  Twenty-seven  of  the  attacked  are  at  present  in  the  condition  of  convales- 
cence. 

2nd.  The  two  deaths  of  the  inoculated  which  occurred  on  the  3rd  and  4th  of  July  took  place 
before  the  termination  of  the  period  of  five  days  which  Dr.  Ferran  announces  in  his  notices  as 
necessary  for  the  development  of  the  disease,  which  may  be  in  the  period  of  incubation,  as  for 
the  physiological  evolution  of  the  inoculated  liquid. 

3rd.  The  inoculation  being  suspended  by  official  order,  re-inoculation,  which  Dr.  Ferran 
deems  indispensable  to  make  the  protection  complete,  could  not  take  place. 

In  testimony  whereof  we  sign  these  presents  at  Chiva,  the  10th  of  August,  1885.  Manuel 
Silvestre.    Peregrin  Lanuza. 

Examined  and  found  in  conformity  with  the  records  in  the  health  office  of  this  municipality. 
Chiva,  10th  August,  1885.    The  mayor,  Francisco  Estala.    (Seal  of  the  municipality.) 

Examined  and  in  conformity  with  the  entries  of  the  civil  register.  The  municipal  judge, 
Severino  Salvo.    (Seal  of  the  court.) 

Exatnined  and  in  conformity  with  the  records  of  the  parish.  The  parochial  cure,  Romu- 
aldo  Delgado.    (Seal  of  the  parish.) 

Don  J os4  Redondo  y  Ferrer,  notary  of  the  illustrious  College  of  Valencia,  with  residence  in 
this  town  of  Chiva,  of  which  he  is  a  native,  notarial  district  of  the  same,  testify:  That  I  know 
the  signatures  of  Don  Manuel  Silvestre,  Don  Peregrin  Lanuza,  physicians;  Don  Francisco 
Estala  y  Garcia,  mayor;  Don  Severino  Salvo  y  Garcia,  municipal  judge,  and  Don  Romualdo 
Delgado  y  Ruiz,  parish  curd,  all  of  this  town,  and  consider  authentic  the  averments  of  the 
foregoing  documents. 

And  in  testimony  thereof  I  sign  and  seal  these  presents  at  Chiva,  the  14th  of  August,  1885. 
Josd  Redondo.    (There  is  a  sign.) 
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CUEVAS  DE  VINROMA. 

The  undersigned,  licentiates  in  medicine  and  surgery,  residing  in  this  town,  certify: 
That  the  8th  of  September  last  past,  the  assistants  of  Dr.  Perran  being  here,  there  were  per- 
formed 315  inoculations  with  the  anti-choleraic  liquid  of  the  said  doctor;  the  16th  of  the  same 
month  by  the  same  assistants  of  the  said  doctor  232  inoculations  were  performed,  and  on  the 
17th  of  the  same  month  there  were  386  re-inoculations  in  this  manner — 314  of  the  inoculated 
from  the  16th  and  72  of  the  inociilated  in  Alcala  de  Chisvert  the  3rd  of  July;  that  neither  in 
the  inoculated  nor  in  the  re-inoculated  have  we  observed  or  heard  that  any  local  or  general 
disturbances  supervened. 

In  witness  whereof  we,  the  two  physicians  residing  in  this  locality,  have  given  these 
presents  at  Cuevas  de  Vinroma  the  15th  of  October,  1885.  Francisco  Vaquer.  Francisco 
Granell. 

Don  Jose  Lucfa  Mesqiiita,  notary  of  the  illustrious  College  of  Valencia,  with  residence 
and  nativity  at  Cuevas  de  Vinroma,  testify:  That  the  foregoing  signatures  and  seals  are  appar- 
ently from  the  hand  and  i^en  of  Don  Francisco  Vaquer  Albella  and  Don  Francisco  Granell 
Marti,  physicians  practicing  in  this  town,  and  for  that  reason  I  consider  them  aiithentic.  And 
at  the  request  of  those  interested  I  give  these  presents,  which  I  sign  and  seal  at  Cuevas  de 
Vinrom^,  the  16th  of  October,  1885.    (There  is  a  sign.)    Signed.    Jos6  Lucfa. 

(In  this  town  the  cholera  did  not  appear  either  before  or  after  the  inoculation.) 

LA  ELIANA. 

Sr.  D.  Jaime  Ferran  : 

My  Dear  Sir  :  Answering  your  communication  in  which  you  ask  for  information  con- 
cerning the  preventive  inoculation  against  cholera  in  this  place,  I  must  tell  you  that  in  this 
agricultural  population  there  are  100  or  perhaps  500  inhabitants,  more  or  less,  and  it  is  sur- 
rounded by  the  villages  Ribarroja,  Burjasot,  Villamarchate,  and  la  Paebla.  In  all  of  them 
epidemic  cholera  raged,  and  in  our  population  we  had  seven  attacks  and  three  deaths,  when 
we  applied  to  you  for  the  purpose  of  submitting  ourselves  to  your  prophylactic  inociilations. 
These  were  performed  the  4th  of  July  to  the  number  of  51  witliout  jDroducing  any  accident. 

After  that  date  there  were  seven  attacks,  three  followed  by  death,  one  of  these  in  a  woman 
who  at  the  time  of  her  inoculation  was  suffering  for  three  days  with  diarrhoea,  and  it  was  at 
once  stated  to  her  family  that  the  inoculation  would  be  a  remedy  and  not  a  preventive.  Of 
the  six  other  attacks  none  occurred  in  houses  or  families  of  the  inoculated. 

Entrance  and  exit  in  La  Eliana,  and  therefore  contact  of  its  inhabitants  with  those  of  the 
neighboring  infected  villages,  was  entirely  free  before  and  after  the  inoculations  were  per- 
formed. 

I  remained  with  my  family  in  this  place  during  the  whole  epidemic,  for  which  reason  I 
could  closely  follow  all  that  occurred  here,  and  I  can  furnish  you  whatever  other  information 
you  may  desire  from  here  if  this  is  not  sufficient. 

I  take  pleasure  on  this  occasion  in  offering  myself  as  your  faithful  and  affectionate  servant, 
Q.  B.  S.  M.,  The  Marquis  of  Casa  Ramos.  Agricultural  colony  "La  Eliana,"  10th  October, 
1885. 

LA  RODA. 

Don  Enrique  de  la  Hoz  Fernandez,  Don  A.ntonio  Escrabano  Moreno,  Don  Leopoldo  Massd 
Pastor,  and  Don  Manuel  Marin  Sevilla,  physicians,  the  first  official,  and  all  residing  and 
practicing  in  La  Roda,  province  of  Albacete,  certify  : 

1st.  That  the  epidemic  of  Asiatic  cholera  having  developed  with  some  severity  in  various 
places  of  the  peninsula  during  the  past  year,  1885,  there  was  a  rigorous  sanitary  cordon  estab- 
lished in  this  town,  which,  preventing  contact,  diminished  the  probabilities  of  contagion  and 
prevented  the  unfortunate  consequences  which  the  town  experienced  by  reason  of  the  said 
disease  in  the  past  epidemics  of  1834  and  1855. 

2nd.  That  upon  the  anti-choleraic  inoculations  of  Ferran  being  declared  harmless  by  the 
distinguished  official  commission  appointed  to  investigate  them,  and  the  danger  of  this  town 
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increasing  by  reason  of  the  invasion  of  the  capital  and  other  neighboring  villages,  such  as  La 
Gineta,  Villarrobedo,  Tarazona,  and  others,  the  proposition  to  submit  to  the  said  inoculation 
found  support  among  the  inhabitants  of  this  town,  and  favored  by  Dr.  Jaime  Ferran  with  the 
liquids  and  necessary  instructions,  the  inoculation  was  proceeded  with,  there  having  been  1,764 
inoculated  and  904  re-inoculated,  belonging  to  all  social  conditions  and  of  ages  from  less  than 
two  years  to  more  than  eighty. 

3rd.  That  in  none  of  the  2,738  operations  i)erformed  did  there  supervene  accidents  or  com- 
plications apart  from  the  known  and  transient  local  and  general  disturbances,  the  5,45G  injections 
not  having  occasioned  more  than  one  single  xjlilegmon,  and  this  so  circumscribed  and  benign 
that  attention  was  unnecessary  for  more  than  one  day. 

4th.  Contrary  to  the  opinion  entertained  by  some,  that,  if  indeed  those  inoculated  by 
the  system  of  Ferran  enjoy  immunity,  it  is  at  the  cost  of  a  greater  danger  for  those  who  do  not 
enjoy  it,  because  the  inoculated  form  a  focus  of  dissemination  of  the  choleraic  infection,  there 
has  not  appeared  a  single  case  of  invasion  in  this  town  after  the  inoculations  were  performed. 

5tli.  That  from  family  necessity  or  other  reasons  nine  inoculated  and  eight  non-inoculated 
persons  left  this  town,  then  entirely  free  of  the  epidemic,  for  other  places  infested ;  and  although 
among  the  first  there  were  four  who  gave  attention  to  cholera  patients,  none  of  them  were 
attacked  with  the  disease,  whilst  of  the  eight  non-inoculated  six  were  attacked  and  two  died. 
(The  names  and  conditions  of  these  IG  persons  are  set  forth  in  the  document.) 

In  testimony  of  the  foregoing,  the  truth  of  which  has  not  been  ascertained  by  us  personally, 
we  signed  tliese  j)resents  at  La  Roda  on  the  2nd  of  January,  1886.  Antonio  Escribano.  En- 
rique de  la  Hoz.    Manuel  Marin.    Leopoldo  Masso. 

Don  Federico  Atienza  Jimenez,  advocate  of  the  royal  courts,  municipal  judge  of  this  town 
of  La  Roda,  and  custodian  of  the  civil  register  of  the  same,  certifies  that,  having  carefully 
examined  the  register  of  deaths  in  this  town  corresponding  to  the  past  year,  1885,  there  does 
not  appear  any  death  produced  by  cholera  Asiatica. 

In  witness  whereof  I  have  given  these  presents  at  La  Roda,  2nd  of  January,  1886.  Feder- 
ico Atienza,  P.  S.  M.,  Juan  Toboz,  secretary.    (There  is  a  seal  of  the  court.) 

LA  UNION. 

Don  Pasqual  Molina  Niinez,  licentiate  in  medicine,  official  physician  of  this  town,  subdele- 
gate  of  this  district,  member  of  the  Academy  of  Medicine  at  Cartliagena,  etc.,  certify: 

That  Asiatic  cholera  was  officially  announced  in  this  town  the  27th  of  last  June,  and  Dr. 
Jamie  Ferran,  having  been  solicited  to  practice  his  system  of  preventive  inoculation  against 
the  said  disease,  the  said  gentleman  sent  as  his  representative'  Dr.  Juan  Torres  y  Babf,  of 
Valencia,  there  being  inoculated  by  him  and  the  subscriber  diaring  the  3d,  4tli,  and  5th  of 
July  572  persons,  whose  names,  age,  sex,  domicile,  and  other  conditions  are  set  forth  in  the 
register,  which  was  opened  for  that  purpose. 

In  the  inoculated  the  general  phenomena  already  well  known  were  observed,  such  as  f)ain 
in  the  arms,  fever,  loss  of  appetite,  etc. ,  more  or  less  marked,  some  presenting  the  sindromes 
of  an  experimental  or  attenuated  cholera,  but  without  their  occurring  in  any  of  the  572  inocu- 
lated phlegmons  or  other  morbid  complications,  the  following  circumstances  being  worthy  of 
mention: 

1st.  A  few  of  the  persons  inoculated  had  just  suffered  other  diseases,  but  no  exacerbation 
was  observed.  On  the  contrary,  there  may  be  cited  the  cases  of  Celestino  Calderdn  Fructuoso, 
and  Don  Andres  Teulon  Hermosa  (numbered  19  and  21  of  the  register  of  inoculations),  who  had 
for  five  or  six  years  been  suffering  with  chronic  dyspepsia,  and  of  Maria  Mas  Sor  (No.  105  of  the 
register)  with  very  intense  chronic  dysmenorrhoea;  the  two  first,  as  by  enchantment,  saw  their 
digestive  functions  become  regulated,  and  the  third  experienced  a  spontaneous  re-establishment 
of  the  catamenial  flow  during  the  three  or  four  days  after  the  anti-choleraic  inoculation  was 
performed. 

2nd.  The  pregnant  women  who  submitted  to  the  inoculation  were  numerous,  and  in  various 
periods  of  gestation  (some  at  the  end  of  the  erghth  month),  and  in  none  of  them  was  the  slightest 
disturbance  produced. 
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Srd.  In  the  pregnant  who  were  inoculated  through  fear  no  other  than  the  customary  phe- 
nomena appeared,  such  as  pain,  slight  fever,  etc. ;  and  in  the  children  nursed  hy  them,  and  not 
subjected  to  the  inoculation,  the  same  symptoms  observed  as  in  the  mothers  or  nurses  were 
seen. 

The  oihcial  total  of  attacks  during  the  epidemic  in  this  town,  whose  census  is  23,000  inhab- 
itants, was  1,081,  furnishing  509  deaths,  none  of  the  latter  among  the  572  inoculated,  and  there 
were  only  the  following  six  attacks  among  the  latter  : 

1st.  Don  Jos^  Teul6n  Viso  (No.  108  of  the  register),  21  years  of  age,  employ^,  native  of 
Carthagena,  inhabitant  of  this  town,  Mayor  st.,  was  attacked  the  15th  of  Aug.  (40  days  after 
inoculation),  suffering  with  diarrhoea,  vomiting,  slight  cramps,  thirst,  coldness,  and  prostration, 
in  a  few  hours,  and  without  any  treatment  than  the  infusions  of  tea  and  a  few  drops  of  lauda- 
num, reaction  occurred,  immediately  followed  by  convalescence. 

2nd.  Bartolom^  Martinez  Ruiz  (No.  254  of  the  register),  25  years  of  age,  carpenter,  native 
of  Hudlcar,  an  inhabitant,  of  this  town,  Real  st. :  attacked  24th  day  of  July  (21  days  after 
inoculation);  almost  the  same  symptoms  as  in  the  previous  case  were  noted,  reaction  occurring 
in  a  few  hours  without  the  necessity  of  medical  assistance. 

3rd.  Juan  Correoso  Garcia  (No.  267  of  the  register),  28  years  of  age,  servant,  native  of 
Almeria,  inhabitant  of  this  town,  in  the  tram- way  station,  was  attacked  the  5th  of  Aug. 
(a  month  after  inoculation)  with  severe  diarrhoea;  there  being  no  water-closet  in  the  house,  he 
went  out  naked  to  an  adjoining  j)assage-way,  fell  from  weakness,  and  could  not  return;  he  was 
brought  in  after  a  rat  had  gnawed  him  (it  was  late  in  the  night),  and  given  infusions  of  tea 
and  a  few  drops  of  laudanum  when  he  entered  into  reaction;  the  physician  came  a  few  hours 
later  but  found  further  assistance  unnecessary. 

4th.  Pedro  Diaz  Montiel  (No.  441  of  the  register),  four  years  old,  inhabitant  of  this  town, 
Angel  st. :  attacked  the  30th  of  July  (25  days  after  inoculation)  with  incipient  diarrhoea,  vomit- 
ing, and  other  symptoms  common  to  the  disease;  without  other  remedies  than  rest  and  sudo- 
rific infusions,  in  a  few  hours  he  experienced  a  rapid  reaction. 

5th.  Francisco  Canovas  del  Aguila  (No.  448  of  the  register),  37  years  old,  miner,  house  in 
Educacion  st.  Performing  acts  of  heroism  among  the  120  attacked,  and  more  than  GO  corpses 
in  a  small  depopulated  district  by  rendering  assistance  to  the  first  and  interring  the  second,  he 
was  himself  attacked  the  24th  of  July  in  the  fields  and  brought  to  his  home  by  two  men  who 
themselves  had  premonitory  symptoms;  in  a  few  hours  he  experienced  the  three  stages  of 
cholera,  entering  upon  convalescence  without  other  treatment  than  shelter  and  laudanum. 

6th.  Isabel  Martinez  (No.  471  of  the  register),  40  years  old,  inhabitant  of  this  town :  attacked 
the  6th  of  Sept.;  without  experiencing  any  grave  symptoms,  she  entered  into  a  prompt 
reaction  ;  the  child  whom  she  nursed  did  not  experience  anything  unusual  when  the  mother 
was  inoculated. 

The  foregoing  is  personally  known  to  me  with  absolute  certainty  by  reason  of  my  duties. 
From  what  has  been  related  and  from  other  details,  which  for  brevity's  sake  I  have  omitted, 
I  affirm  that  I  conceive  that  the  system  of  inoculations  by  Dr.  Jamie  Ferran  is  highly  prophy- 
lactic and  beneficial. 

In  testimony  whereof  I  sign  these  presents  at  La  Union  1st  of  Sept.,  1885.  Licentiate, 
Pasqual  Molina. 

The  undersigned  inhabitants  of  this  town  declare  that  we  regard  as  true  the  statements  in 
the  foregoing  document  attested  by  the  signature  of  the  physician  of  this  town,  Don  Pasqual 
Molina  Nunez  ;  and  in  order  that  the  effects  of  the  anti-choleraic  inoculation  of  Dr.  Ferran  in 
this  town  may  be  shown  to  be  real  and  proven  to  be  harmless,  we  sign  these  at  La  Union  the 
3d  day  of  Nov.,  1885.  E.  Charques.  Jose  Jimdnez.  Francisco  Toma.  Bibiano  Asencio. 
Alfonso  Ros.   J.  Manuel  Flores  Orceto.   Tomas  Manzanares.   Francisco  Pujol.   D.  Martinez. 

Don  Josd  Maria  Sanchez,  curd  of  the  parish  of  Alumbres,  with  residence  in  La  Union, 
certify: 

That  the  parochial  register  of  the  archives  in  my  church  do  not  contain  an  entry  of  any 
death  of  the  570  individuals  who  were  inoculated  in  this  town  by  the  method  of  Ferran  during 
the  last  epidemic. 
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Likewise  I  certify  that  according  to  the  data  in  this  municipality  there  were  1,081  attacks 
and  509  deaths  from  cholera. 

At  the  request  of  Don  Pasqual  Molina,  licentiate  in  medicine  and  surgery  of  this  town,  I 
give  these  presents,  which  I  sign  and  seal  at  La  Union  the  10th  of  Nov.,  1885.  Josd  Maria 
Sanchez.    (Seal  of  the  parish.) 

Don  Andres  Lorente  Valcarcel,  advocate  and  municipal  judge  of  this  town,  certify: 

That  upon  examination  of  the  indices  of  the  death  record  in  this  civil  registry  there  does 
not  appear  to  have  been  any  death  from  epidemic  cholera  in  this  town  among  the  persons 
named  in  the  list  exhibited  by  Don  Pasqual  Molina  Nunez. 

And  in  testimony  whereof,  at  the  instance  of  the  said  Senor  Molina,  I  give  these  presents, 
which  I  sign  at  La  Union  the  11th  of  Nov.,  1885.  Andres  Lorente.  The  secretary,  Jose  Maria 
Teuchaud.    (There  is  a  seal  of  the  municipal  court.) 

I,  the  undersigned  notary  of  the  Illustrious  College  of  Albacete,  of  this  town,  witness,  that 
I  know  the  signatures  of  Don  Andres  Lorente  and  Don  Jos6  Maria  Teuchaud,  judge  and  secre- 
tary of  the  municipal  court;  that  of  Don  Jos4  Maria  Sanchez,  cure  of  the  parish  of  Alumbres, 
with  residence  in  this  town;  and  that  of  Don  Raphael  Charques  and  other  inhabitants,  who 
confirm  the  facts  set  forth  by  Don  Pasqual  Molina,  and  I  consider  them  authentic.  La  Union, 
13th  of  Nov.,  1885.    Antonio  Miralles.    (There  is  a  sign.) 

Don  Ricardo  Montes  Helguero,  j)resident  judge  of  La  Union  and  its  judicial  district, 
attests  the  sign,  signature,  and  seal  of  the  above-mentioned  notary  of  this  town,  Antonio 
Miralles.    La  Union,  12th  of  Nov.,  1885.  B°     Ricardo  Montes.    (There  is  a  seal  of  the 

court.)    (Seal  of  authentication.) 

LIRIA. 

Don  Marcos  Cotanda  y  Oliver,  advocate  and  municipal  judge  of  the  town  of  Liria,  certifies: 

That,  having  examined  the  death  register  of  this  municipal  court,  it  appears  that  from 
the  23rd  of  June  last  to  the  25th  inst.  there  were  registered  371  deaths  from  the  reigning 
epidemic  of  Asiatic  cholera;  in  witness  whereof,  at  the  instance  of  Don  Francisco  Jimenez 
Maria,  I  have  given  the  present  certificate  at  Liria  29th  of  August,  1885.  (Signed and  sealed.) 
Marcos  Cotanda.    (There  is  a  seal  of  the  municipal  court.)    Jose  Escrig,  secretary. 

Don  Eduardo  Daud  Solano,  Don  Modesto  Gaiito  Arago,  Don  Miguel  Maria  Alama  Torrijo, 
Don  Ignacio  Guillem  Roig,  and  Don  Antonio  Artiga  Aleixandre,  physicians  of  the  town  of 
Liria,  the  four  first  officials  of  whom  Guillom  is  the  subdelegate,  certify: 

That,  from  the  daily  medical  returns  to  this  municipality  and  from  the  registers  of  inocu- 
lations by  the  prophylactic  system  of  Dr.  Ferran,  it  appears : 

1st.  That  the  cholera  epidemic  began  in  this  town  the  23d  of  last  June. 

2d.  That  1,419  inhabitants  submitted  to  the  system  of  prophylactic  inoculations  of  Dr.  Fer- 
ran, of  whom  135  laborers  and  434  poor  people  were  inoculated  gratuitously. 

3d.  That  the  inoculations  occurred  at  the  dates  and  in  the  manner  following: 

Inoculated  in  Valencia  from  the  33rd  of  June  to  the  3nd  of  July,  about  three  hundred. 

Inoculated  in  this  town  on  the  3rd  and  4th  of  July,  1,119. 

There  were  reinoculated  in  the  same  town,  of  the  first  300  inoculations,  150  people. 

4th.  That  the  course  of  the  epidemic  was  from  the  23rd  of  June  to  the  25th  of  the  cur- 
rent month,  as  follows: 

Official  census,  9,460  inhabitants.  From  the  23rd  of  June  to  the  9th  of  July,  inclusive, 
there  were  162  attacks  and  79  deaths  among  the  non-inoculated;  and  16  attacks  and  4  deaths 
among  the  inoculated,  within  the  first  five  days  after  inoculation,  whilst  there  were  no  attacks 
and  no  deaths  after  the  first  five  days,  and  no  attacks  and  no  deaths  among  the  re-inoculated. 

From  the  10th  of  July  to  the  25th  of  August,  inclusive,  there  were  399  attacks  and  275 
deaths  among  the  non-inoculated  ;  24  attacks  and  3  deaths  among  the  inoculated;  no  attacks  or 
deaths  among  the  re-inoculated. 

Ohservations. — 1st.  That  of  the  6  deaths  occurring  among  the  inoculated  4  were  within  the 
fifth  day. 

2d.  That  the  attacks  within  the  fifth  day  were  16  in  number,  and  the  most  of  the  at- 
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tacked  already  had  diarrhoea;  those  who  were  attacked  after  the  fifth  day,  24  in  number,  had 
lighter  attacks. 

3d.  Of  the  hnndred  and  fifty  re-inoculated,  not  one  had  the  slightest  inconvenience,  not- 
withstanding that  many  of  them,  as  well  as  those  once  inoculated,  had  been  in  contact  with 
cholera  patients,  such  as  the  clergymen,  j)hysicians,  and  notaries. 

4th.  We  call  attention  to  the  following  cases: 

Carmelo  Terranegra  Viu,  his  whole  family  being  inoculated,  except  his  cousin  Matias 
Estevdz,  saw  the  latter  die. 

Genoveva  Feltrer,  who  inoculated,  with  his  daughter,  saw  his  wife  die,  Mariano  Martinez, 
who  was  inoculated. 

Leonor  and  Pascuala  Navarro  Heredia,  both  inoculated,  lost  their  mother  and  brother, 
who  were  unwilling  to  submit  to  the  operation. 

Jose  Antonio  Marques  Martinez  had  his  whole  family  inoculated,  except  a  little  girl,  who 
died. 

Dr.  Francisco  Garriguez  Falomir,  who  did  not  submit  to  the  inoculation,  died,  whilst  in  the 
rest  of  his  family,  who  were  inoculated,  there  was  nothing  unusual  happened. 

Don  Felix  Garriquez,  brother  of  the  former,  lost  a  daughter,  the  sole  person  in  the 
family  who  was  not  inoculated. 

Liria,  26th  August,  1885.  Eduardo  Daud.  Miguel  Maria  Alama.  Antonio  Artiga.  Ig- 
nacio  Guillem  Roig.    Modesto  Canto. 

Don  Salvadore  Lapiedra  Navarro,  mayor  of  this  town  of  Liria,  certify  : 

That  the  figures  and  other  matter  expressed  in  this  document  are  in  conformity  with  the 
register  and  the  data  in  this  municipality,  in  witness  whereof  I  have  given  these  presents,  which 
I  sign  at  Liria,  26th  August,  1885.    Salvador  Lapiedra.    (Seal  of  the  municipality.) 

The  undersigned  notary  of  the  illustrious  college  of  the  district  of  the  court  of  Valencia, 
inliabitant  of  the  town  of  Liria,  testify  : 

That  I  know  these  signatures  and  seals  appearing  in  the  foregoing  document,  to  wit :  Of 
Don  Marcos  Cotanda,  municipal  judge  of  this  town ;  of  Don  Jose  Escrig,  secretary  of  the  same ; 
of  Don  Eduj^rdo  Daud  Solano,  Don  Modesto  Canto  y  Aragd,  Don  Miguel  Maria  Alama  Torrijo, 
Don  Ignacio  Guillem  y  Roig,  and  Don  Antonio  Artiga  y  Aleixandre,  physicians  ,  and  of  Don 
Salvador  Lapiedra,  mayor  of  this  town,  and  I  consider  authentic  the  said  signatures  and  seals. 
Liria,  29th  of  August,  1885.    (There  is  a  sign.)    Francisco  de  Paula  Ramirez, 

The  undersigned,  notaries  of  the  illustrious  college  of  Valencia,  notarial  district  of  Liria,  at- 
test the  signs,  signatures,  and  seals  of  our  colleagues  in  this  town,  tlie  notary  Don  Francisco  de 
Paula  Ramirez  y  Bonet."  Liria,  29th  of  August,  1885.  (There  is  a  sign. )  Juan  J.  Porcar.  (There 
is  a  sign.)    Francisco  Jim(?nez  Marin.    (There  is  a  seal  of  attestation.) 

The  undersigned  licenciates  in  medicine  and  surgery,  residence  in  this  town  of  Liria,  certify  : 

That  among  the  numerous  inoculations  and  re-inoculations  against  cholera  by  the  method 
of  Dr.  Ferran,  practiced  in  this  town,  the  number  of  which  was  upwards  of  1,400  of  the  former 
and  150  of  the  latter,  we  were  unable  to  observe  any  local  or  general  disturbances  which  would 
prejudice  in  the  least  the  health  of  the  inoculated,  except  in  Guana  Vela  Muedra,  35  years  of  age, 
servant,  who  in  consequence  of  the  inoculation  had  a  circumscribed  phlegmon  in  each  arm  at 
the  point  of  inoculation,  which  terminated  by  suppuration  in  ten  days  without  further  conse 
quences.  And  in  order  to  confirm  the  foregoing,  with  the  object  of  enabling  an  opinion  as  ex- 
act as  possible  to  be  formed  concerning  the  harmlessness  of  the  said  x^rophylactic  method  against 
cholera,  we  give  and  sign  these  presents  in  Liria,  the  15th  of  October,  1885.  (Signed  and  sealed.) 
Ignacio  Guillem  Roig,  subdelegate.    Eduardo  Daud.    Modesto  Cantd.    Miguel  Maria  Alama. 

Attestation. — Don  Francisco  Jimenez  y  Marin,  notary  of  the  illustrious  college  of  the  dis- 
trict of  Valencia,  inhabitant  of  this  town,  witness :  That  I  know  the  signature  and  seal  of 
Senores  Ignacio  Guilldm  y  Roig,  Eduardo  Daud,  Modesto  Canto,  and  Miguel  Maria  Alama, 
licenciates  in  medicine  and  surgery,  by  whom  it  appears  the  foregoing  certificate  was  given,  and 
I  consider  them  authentic.  Liria,  22iid  of  October,  1885.  (There  is  a  sign.)  Signed  and  sealed. 
Francisco  Jimenez  Marin. 
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Attestation. — The  undersigned  notaries  of  the  illustrious  college  of  Valencia,  notarial  dis- 
trict of  Liria,  attest  the  sign,  signature  and  seal  of  the  notary  Francisco  Jiin(5nez.  Liria,  22nd 
Octolber,  1885.  (There  are  two  signs.)  Signed  and  sealed.  Francisco  de  Paula  Ramirez. 
Juan  J.  Porcar.    (There  is  a  seal  of  attestation.) 

LINARES. 

The  undersigned  physicians  practicing  in  this  city  certify  : 

That  the  coiirse  of  the  cholera  epidemic  in  this  town  and  the  results  of  preventive  inocula- 
tions have  been  as  follows: 

From  the  11th  of  August  to  the  13th  of  October,  inclusive,  there  were  225  attacks,  112  deaths 
among  the  non-inoculated;  during  the  same  period  there  were  no  attacks  and  no  deaths  among 
the  inoculated  within  the  first  five  days  after  the  inoculation,  and  there  was  one  attack  and  no 
death  among  them  after  the  first  five  days,  whilst  there  was  neither  attack  nor  death  among 
the  re-inoculated;  the  official  census  is  36,526. 

The  physicians  who  performed  the  inoculations,  J.  Aballan.  Dr.  Antonio  M.  Ruiz.  J. 
Las-Marias. 

In  accord  with  the  data  in  this  municipality.  Linares,  1st  November,  1885.  The  mayor 
pro  tempore,  Francisco  Bautista.    The  secretary,  Manuel  Trillo.    (Seal  of  the  municipality.) 

In  conformity  with  the  data  existing  in  this  municix:)al  court.  Linares,  26tli  November, 
1885.    The  municipal  judge,  Policar]30  Roman.    The  secretary,  Jerdninio  Ortega. 

Don  Nicolas  Lopez  y  Mizzi,  notary  of  the  territorial  College  of  Granada  and  of  this  district, 
with  residence  in  this  city,  give  faith  and  testimony  :  That  the  signatures  affixed  by  the  physi- 
cians Don  Jose  Abbellan,  Don  Antonio  Maria  Ruiz,  and  Don  Joaquin  Las-Massias,  as  also  those  of 
the  mayor,  Don  Francisco  Bautista,  and  secretary  of  the  municipality,  Don  Manuel  Trillo,  as  also 
that  of  the  municii:)al  judge,  Policarpo  Roman,  and  the  secretary  of  the  court,  Don  Jerdnimo 
Ortega,  in  the  foregoing  certificate  are  the  same  as  iisual  and  appear  to  be  from  their  own  hands, 
all  being  in  the  exercise  of  their  respective  charges.  And  at  the  instance  of  the  parties  inter- 
ested I  give  these  presents,  which  I  sign  and  seal  at  Linares,  the  29th  of  November,  1885.  Nico- 
las Lopez,  notary. 

Attestation. — The  undersigned,  notaries  of  the  College  of  Granada,  inhabitants  and  residents 
of  this  cit}^  attest  the  sign,  signature,  and  seal  as  above  of  our  colleague  Don  Nicolas  Lopez 
Mizzi,  Lenares,  30  of  November,  1885.  (There  is  a  sign.)  Juan  de  la  Cruz  Huete.  (There  is 
a  sign.)    Juan  Manuel  de  Martos.    (There  is  a  seal  of  attestation.) 

MASANASA. 

Don  Jose  Ramon  Calvo  y  Pelarda,  notary  of  this  illustrious  college,  and  inhabitant,  give 
faith  and  testimony  that  Don  Fernando  Angla  y  Garcia,  inhabitant  of  Valencia,  has  exhibited 
to  me  a  document,  of  which  the  following  is  a  literal  copy : 

The  undersigned,  iihysicians  residing  and  practicing  in  Masanasa,  province  of  Valencia, 
certify : 

1st.  That  this  town  was  invaded  by  Asiatic  cholera,  the  first  case  appearing  on  the  5th  of 
last  May;  and  from  that  date  to  the  17th  of  said  month  there  were  8  attacks  and  5  deaths. 

2nd.  That  the  17th  of  said  month  of  May  we  began  to  practice  the  prophylactic  inoculations 
of  Dr.  Ferran,  to  the  number  177,  which  number  was  slowly  added  to  up  to  the  30th  of  June, 
when  it  reached  418. 

3rd.  That  during  this  period,  from  the  17th  of  May  to  the  30th  of  June,  both  inclusive, 
there  occ\irred  92  attacks  and  42  deaths  by  cholera,  there  being  3  of  the  former  and  2  of  the 
latter  in  persons  inoculated,  all  of  these  being  within  5  days  following  the  inoculation. 

4th.  That  in  vieAv  of  the  terrible  development  of  the  epidemic  during  the  latter  days  the 
town  council  and  the  population  en  masse  resolved  that  greater  impulse  be  given  to  the  anti- 
choleraic  inoculations  of  Dr.  Ferran.  There  were  performed  on  the  29th  and  30th  of  June  1,555 
inoculations,  which  with  those  previously  performed  constituted  a  total  of  1,973,  leaving  at  the 
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said  date  of  30tli  of  July,  the  population  classified  in  the  following  manner  (The  census  was 
2,596): 


5th.  That  during  the  period  of  5  days  after  the  inoculation  upon  this  grand  scale,  that  is 
to  say,  from  the  1st  to  the  5th  of  Jiily,  both  inclusive,  there  were  37  attacks  and  28  deaths,  of 
which  25  attacks  and  13  deaths  occurred  in  inoculated  persons  and  12  attacks  and  15  deaths 
in  the  non-inoculated. 

6th.  That  from  the  6th  of  July  to  the  17th  of  August,  both  inclusive,  there  occurred 
among  the  576  non-inoculated  35  attacks  and  24  deaths;  among  the  1,973  inoculated,  11  attacks 
and  6  deaths. 

7th.  That  in  consequence  of  an  ofl&cial  order,  which  directed  that  only  Dr.  Ferran  person- 
ally should  practice  the  inoculations,  it  was  impossible  to  perform  the  re-inoculations  which 
should  comjDlete  the  prohylaxis  according  to  the  system  of  Dr.  Ferran. 

For  the  authentification  of  the  foregoing  we  sign  these  presents  at  Masanasa,  the  17th  day 
of  August,  1885,    The  official  physician,  Josd  Llorca.    Chi'istobal  Sanchis. 

The  undersigned,  mayor  of  Masanasa,  witnesseth:  That  the  official  census  of  the  popula- 
tion of  this  town  is  2,596  souls,  and  that  the  number  of  attacks  and  deaths  as  expressed  in  the 
above  certificate  is  in  conformity  with  the  health  records  of  this  municipality.  Masanasa,  17 
August,  1885.    The  mayor,  Pasqual  N^cher.    (Seal  of  the  municipality.) 

The  munici]3al  judge  who  subscribes,  in  charge  of  the  civil  registry  of  the  town  of 
Masanasa,  certifies:  That  the  deaths  which  are  enumerated  in  the  preceding  certificate  are  in 
entire  conformity  as  well  with  respect  to  the  number  as  to  the  dates  with  the  entries  in  the 
register  in  my  charge.    Masanasa,  18th  August,  1885.    J.  Bautista  Bru.    (Seal  of  the  court.) 

The  undersigned  parochial  curd  of  Masanasa,  certifies:  That  the  dates  of  deaths,  certified 
by  the  physicians,  Don  Jos4  Llorca  and  Don  Christdbal  Sanchis,  are  in  conformity  with  the 
parochial  record  of  burials.  Masanasa,  17th  August,  1885.  The  parochial  curd,  Ricardo  Morte. 
(Seal  of  the  parish.) 

The  foregoing  concoVds  with  the  exhibited  document,  which,  signed,  I  again  return  to  the 
interested  parties.  In  witness  whereof  I  mark  and  sign  upon  a  folio,  10th  class,  number 
529,274,  making  a  note  in  the  index  book  in  Valencia,  22nd  August,  1885.  Josd  Ramdn  Calvo. 
(There  is  a  sign. ) 


Don  Francisco  Raga  y  Milla  and  Don  Federico  Vand  y  Ortiz,  physicians  of  the  town  of 
Montaverner,  certify: 

1st.  That  the  epidemic  of  Asiatic  cholera  appeared  in  this  town  the  20th  of  June  and  ter- 
minated the  24th  of  August. 

2nd.  That  from  the  20th  of  June  to  the  8th  of  July  there  were  54  attacks  and  13  deaths. 

3rd.  That  on  the  9th  of  July  there  were  inoculated  by  the  system  of  Ferrd,n  137  inhabit- 
ants of  this  town  above  7  years  of  age,  and  the  majority  of  them  poor  laborers,  without  any 
of  them  suffering,  as  a  consequence  of  this  oj)eration,  any  local  trouble  worthy  of  mention; 
and  on  the  12th  of  August,  93  of  the  inoculated  submitted  to  reinoculation,  with  similar  free- 
dom from  accidents. 

4th.  From  the  9th  of  July  the  course  of  the  epidemic  was  as  as  follows:  28  attacks  and 
6  deaths  among  the  non-inoculated ;  and  1  attack  within  the  first  5  days  and  1  on  the  30th  of 
July  among  the  inoculated,  both  followed  by  good  and  prompt  convalescence. 

5th.  That  the  census  of  this  town  is  906  souls,  and  according  to  the  municipal  registry  548 
are  upwards  of  7  years  of  age;  it  being,  according  to  our  judgment,  necessary  to  take  this 
figure  (for  there  occurred  no  attack  in  any  individual  under  7  years  of  age)  in  order  to  draw 
conclusions  from  reliable  data. 


Inoculated  

Non-inoculated .... 
Decreased  by  death 


1,973 
576 
47 


Total 


2,596 
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6tli.  That  in  spite  of  tlie  fact  tliat  in  some  families  not  all  of  those  inhahiting  the  same 
house  were  inoculated,  those  non-inoculated  did  not  exj^eiieuce  the  slightest  indisposition. 

In  witness  Avhereof  we  sign  these  presents  at  Montaverner  the  11th  of  October,  1885. 
Francisco  Raga.    Federico  Vand. 

The  ]3resent  certificate  examined,  and  found  in  conformity  with  the  records  of  the  muni- 
cipal secretariat.  Montaverner,  iOth  October,  1885.  Y°.  B°.,  the  mayor,  Pasqual  Tormo. 
The  secretary,  Pedro  Alcaide.    (Seal  of  the  muiiicipality.) 

Examined,  and  in  conformity  with  the  records  of  this  municipal  court.  Montaverner, 
11th  October,  1885.    The  municipal  judge,  Jamie  Va.iid.    (Seal  of  the  municipal  court.) 

Examined,  and  in  conformity  with  the  data  contained  in  the  parochial  books  in  my  pos- 
session.   Montaveimer,  13th  October,  1885.    J.  Isidore  Juan,  curd.    (Seal  of  the  parish.) 

The  undersigned,  notary  of  the  college  of  the  territory  of  Valencia,  in  the  district  of 
Albaida,  to  which  appertains  the  village  of  Montaverner,  witnesseth:  That  I  know  the  signa- 
tures of  Don  Francisco  Raga,  of  Don  Federico  Vand,  physicians  resident  in  this  town;  of 
Don  Pasqual  Tormo  and  Don  Pedro  Alcaide,  mayor  and  secretary  of  the  same;  of  Don  Jamie 
Vand,  municipal  judge  of  the  said  town,  and  of  Don  Juan  Isidro  Juan,  parochial  cure  of 
the  same;  and  I  consider  authentic  that  which  appears  connected  with  their  respective  names 
in  the  foregoing  certificate,  as  also  the  seals,  those  of  the  municipality  and  municipal  court, 
and  tlie  church  above  mentioned.  And,  at  the  instance  of  the  interested  party,  I  give  these 
presents,  sealed  and  signed  at  Albaida  the  l-lth  October,  1885.  (There  is  a  sign.)  Eduardo 
Lassala  y  Mercader. 

ONDARA. 

Thetmdersigned,  Don  Vicente  Miralles  Barber  and  Don  Enrique  Grustau  Perelld,  official 
physicians  j)racticing  in  this  town  of  Ondara,  certify: 

1st.  That  this  town  is  surrounded  by  the  villages  Denia,  Benidoleig,  Teulada,  Sagra,  Rafol, 
and  Pego;  the  1st  being  distant  7  kilometres;  the  2nd,  10;  the  3rd  and  4th,  5;  the  5tli,  7;  and 
the  6th,  8;  all  of  them  invaded  by  Asiatic  cholera.  A  sanitary  cordon  was  established,  which 
interrupted  communication  between  the  said  town  and  other  villages  mentioned  above. 

2nd.  That  as  it  was  the  determination  of  the  Government  that,  among  the  experiments  of 
an  official  character  which  should  be  performed  concerning  the  proi^hylactic  inoculations  of 
Dr.  Ferran,  there  should  be  inoculations  practiced  in  a  village  not  yet  infected  but  surrounded 
by  other  villages  in  which  the  epidemic  raged,  the  population  of  Ondara,  among  whom  there 
existed  275  inoculated  persons  on  the  8tli  of  July  last  passed,  who  had  already  witnessed  to 
some  extent  the  harmlessness  of  the  anti-choleraic  operations,  and  had  tested  also,  in  certain 
measure,  the  preventative  action  of  the  same,  ofilered  themselves  as  the  subjects  of  the  official 
experimentation  above  mentioned. 

3rd.  That,  the  offer  being  accepted,  Dr.  Ferran  and  the  official  commission,  composed  of 
Drs.  Florencio  Castro,  Sanz  Bombin  and  Gonzalez  de  Segovia,  and  the  section  of  statistics, 
presented  themselves  in  the  above  mentioned  town  of  Ondara;  the  first  named  and  his  assist- 
ants, Drs.  Gimeno,  Candela,  Murga,  Moreno,  Pla  and  Aranda,  performed  1,205  inoculations  on 
the  9th  and  10th  of  August  last. 

4th.  That  at  once  the  sanitary  cordon  was  removed  and  communication  between  the  inhabit- 
ants of  Ondara  and  those  of  the  surrounding  villages,  in  which  as  already  mentioned  the 
epidemic  raged,  was  re-established,  the  inhabitants  being  engaged  in  the  cultivation  of  grapes 
for  conversion  into  raisins — a  fruit  which  constitutes  the  principal  wealth  of  the  region. 

5th.  That  in  spite  of  the  continuous  intercommunication  following  the  raising  of  the  cordon 
and  the  agricultural  operations  re-established  between  the  inhabitants  of  Onadara  and  those  of 
the  neighboring  villages,  there  has  not  been  up  to  date  any  attack  of  cholera  among  the 
inhabitants  of  Onadara. 

6th.  That  on  the  15th  day  of  August  there  arrived  in  this  village  an  inhabitant,  Fran- 
cisco Mari  Marti,  proceeding  from  Madrid,  where  he  had  been  working  in  the  tile-v\^orks  of 
Varela.  In  36  hours  from  his  arrival  this  man  presented  the  symptoms  which  characterize 
Asiatic  cholera  ;  he  was  visited  by  a  member  of  the  official  commission.  Dr.  Gonzales  de  Segovia, 
and  was  well  on  the  21st  of  the  same  month. 


814 


CHOLERA  m  EUROPE  AND  INDIA. 


7th.  That  this  case  was  entirely  isolated  and  did  not  constitute  a  focns,  for  np  to  date  no 
other  attack  has  been  registered. 

In  testimony  whereof  we  give  these  presents,  which  we  sign  at  Ondara  the  7tli  of  Septem- 
ber, 1885.    Vicente  Miralles.    Enrique  Grustau. 

Don  L.  Jost^  Bosch  Oliver,  mayor  of  this  town  of  Ondara,  certify  :  That  the  official  census 
of  this  town  is  3,093  inhabitants,  and  that  which  is  expressed  in  the  foregoing  certificate  is  in 
conformity  with  the  sanitary  records  of  this  municipality.  Ondara,  7th  of  Sept.,  1885.  The 
mayor,  L.  Jose  Bosch.    (Seal  of  the  municipality.) 

Don  Vicente  Giner  Gadea,  municipal  judge  of  this  town  of  Ondara,  certify  :  That  the 
entries  of  death  in  this  civil  registry  having  been  examined,  there  appeared  to  have  occurred 
in  this  town  since  the  8th  of  last  August  up  to  to-day  only  six  deaths ;  none  of  them  being 
occasioned  by  Asiatic  cholera.  In  witness  whereof  I  sign  these  presents  at  Ondara,  the  7tli  of 
Sept.,  1885.    Vicente  Giner.    (Seal  of  the  municipal  court.) 

The  undersigned,  parochial  curd  of  Ondara,  certifies  :  That  from  the  entries  on  the  book  of 
interments  of  this  town,  it  ap]3ears  that  from  the  8th  of  last  Aug.  up  to  to-day  there  were 
given  sepulture  in  the  cemetery  of  this  town  six  corpses.  Ondara,  7th  of  Sejjt.,  1885.  The 
parochial  curd,  Dr.  Salvador  Verdos.    (Seal  of  the  parish.) 

Don  Bias  Frasquet,  notary  of  the  illustrious  provincial  college  of  Valencia,  with  resi- 
dence in  the  town  of  Ondara,  witnesseth  :  That  I  know  the  signatures  and  seals  of  the  foregoing 
Don  Vicente  Miralles,  Don  Enrique  Grustau,  jjhysicians;  Don  Josd  Bosch,  mayor;  Don  Vicente 
Giner,  municipal  jiidge;  Dr.  Salvador_  Verdos,  parochial  curd;  inhabitants  of  this  town  of 
Ondara,  and  I  consider  them  authentic.  In  witness  whereof  I  give  these  presents,  which  I  seal 
and  sign  at  Ondara,  7th  of  Sept.,  1885.    (There  is  a  sign.)  Blasfrasquet. 

PUBBLA  DE  RUGAT. 

Don  Francisco  Climent  Pons  and  Don  Eduardo  Vercher  y  Mongrell,  physicians,  the  first 
official  of  this  town  of  Puebla  de  Rugat,  and  both  residing  and  practicing  in  the  same,  certify: 

That  in  this  town,  whose  official  census  is  1,800  inhabitants,  the  choleraic  epidemic  began 
on  the  34th  of  June  of  the  present  year  with  great  intensity,  since  from  this  date  to  the  7th  of 
July  there  occurred  130  attacks  and  78  deaths  ;  a  jjanic  among  the  inhabitants  grew  to  such 
an  extent  that  two-thirds  of  them  went  out  to  the  houses  in  the  fields,  leaving,  on  the  above- 
mentioned  date  of  7th  of  July,  in  the  town  only  about  700  inhabitants.  At  the  said  date  216 
were  subjected  to  the  anti-choleraic  inoculations  against  cholera,  the  method  of  Dr.  Fer- 
ran  ;  among  these  not  the  slightest  disturbance,  either  local  or  general,  occurred.  From  this 
date  to  the  20th  of  J uly,  the  day  upon  which  the  epidemic  terminated,  there  were  40  attacks, 
of  which  39  were  among  the  non-inoculated ;  only  one  inoculated  person  was  attacked  and  he 
was  seized  on  the  third  day  after  the  inoculation,  but  he  made  a  x)rompt  recovery.  Among  the 
39  attacked  there  were  12  deaths ;  not  one  of  the  inhabitants  who  abandoned  the  town  was 
attacked. 

In  witness  whereof  we  sign  these  presents  at  Puebla  de  Rugat,  the  15th  of  Oct.,  1885. 
Francisco  Climent.    Eduardo  Vercher. 

The  facts  set  forth  in  the  preceding  certificate  are  found  in  conformity  with  those  of  record 
in  this  municipality.  Puebla  de  Rugat,  15th  of  Oct.,  1885.  The  mayor,  Honario  Jornet. 
(Seal  of  the  municipality.)    D.  S.  O.,  Pasqual  Alonso,  secretary. 

Examined  and  found  in  conformity  with  the  records  of  this  municipal  court.  Puebla  de 
Rugat,  15th  of  Oct.,  1885.    (Seal  of  the  municipal  court.)    Josd  Gomar. 

Examined,  and  found  in  conformity  with  the  sacramental  books  of  the  archives  in  my 
charge.  In  testimony  whereof  I  sign  and  seal  with  this  parochial  seal.  Puebla  del  Dugue 
or  Rugat,  15th  Oct.,  1885.    (Seal  of  the  parish.)    Vicente  Gabriel  Climent,  Cure. 

I,  the  undersigned,  notary  of  the  illustrious  college  of  the  territory  of  Valencia,  in  the 
district  of  Albaida,  to  which  appertains  the  village  of  Puebla  de  Rugat,  give  faith:  That  I 
know  the  signatures  of  Francisco  Climent  and  Don  Vercher,  physicians  residing  in  this  town 
of  Puebla  de  Rugat ;  of  Don  Honario  Jornet  and  Don  Pasqual  Alonso,  mayor  and  secretary 
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of  the  same  town;  of  Don  Jose  Gomar,  municipal  jnclge  of  the  said  town,  and  of  Don  Vicente 
Gabriel  Climent,  cure  of  the  parochial  church  of  the  said  town,  and  I  consider  authentic 
the  foregoing  certificate,  as  also  the  signatures  and  seals  of  the  municipality  and  municipal 
court  and  parochial  church  of  the  said  town. 

In  witness  whereof,  at  the  instance  of  the  party  interested,  I  give  these  presents,  which  I 
sign  and  sign  at  Castellon  de  Rugat,  15th  of  Oct.,  1885.  (There  is  a  sign.)  Eduardo  Todo  y 
Soler. 

SALSADELLA. 

The  undersigned  licentiate  in  medicine  and  surgery,  resident  in  this  town,  certifies : 

That  in  this  town,  whose  i)opidation,  according  to  the  last  census  of  the  year  1877,  is 
1,498  inhabitants,  there  were  inoculated  on  the  27th  of  August  by  the  method  of  Dr.  Ferran 
1,057  ;  of  these  446  were  re-inoculated  on  the  7th  and  8th  days  of  Sept.,  without  there  being 
produced  in  the  inoculated  other  illness  or  complication  than  two  simple  phlegmons,  one  in  a 
child  of  six  years,  due  to  scratching,  and  the  other  in  a  inarried  adult,  who  too  soon  went  to 
work  in  the  fields.  Both  of  these  phlegmons  terminated  in  recovery  within  fifteen  days.  This 
town  has  not  been  invaded  by  cholera,  in  spite  of  being  surrounded  by  infected  villages,  and 
in  spite  of  the  sanitary  cordon  having  been  immediately  removed  after  the  inoculations  were 
practiced.  In  testimony  whereof  I  give  these  presents  at  Salsadella  the  15th  of  Oct.,  1885. 
(Signed  and  sealed.)    Hernielio  Miralles. 

The  undersigned,  notary  of  the  College  of  Valencia,  with  residence  in  the  town  of  San 
Mateo,  certify:  That  I  consider  authentic  the  signature  and  seal  of  the  above  Don  Hermelio 
Miralles,  physician  of  Salsadella. 

In  witness  whereof  I  give  these  presents,  which  I  sign  and  seal  at  San  Mateo,  the  IStli  of 
Oct.,  1885.    (There  is  a  sign.)    Rafael  Penalva. 

SANTAPOLA. 

Don  Antonio  Erades  Mas,  licentiate  in  medicine  and  surgery,  and  official  physician  of  this 
town,  certifies: 

That  from  the  date  upon  which  the  practice  of  the  anti-choleraic  inoculations  of  Dr.  Ferran 
began  in  this  town  up  to  the  end  of  the  epidemic  there  occurred  43  attacks  and  22  deaths,  all 
of  these  among  the  non-inoculated,  excej^t  one,  who  died  upon  the  third  day  after  the  inocula- 
tion. (The  number  of  inoculated  was  022.)  All  these  individuals  were  living  within  the  town 
limits. 

In  witness  whereof  I  give  these  presents,  at  Santapola,  the  29th  of  Sept.,  1885.  (Signed.) 
Antonio  Erades.  V°.  B°.  Vicente  Salinas,  (There  is  a  seal  with  the  following  words:  "Con- 
stitutional municipality  of  Santapola.") 

Don  Vicente  Salinas  Galiana,  mayor  of  this  town  of  Santapola,  certifies:  That  on  account 
of  the  majority  of  inhabitants  having  absented  themselves  from  this  town  from  fear  of  inva- 
sion by  cholera,  there  was  made  this  day  an  enumeration  of  those  who  remained  within  the 
town,  as  also  of  those  located  in  the  buildings  along  the  sea  shore  near  the  town,  with  the  result 
of  finding  two  hundred  inhabitants.  And  in  order  that  Dr.  Ferran  may  be  able  to  establish 
the  truth  of  the  foregoing,  at  his  instance  I  give  these  presents,  at  Santapola,  the  15th  of  Aug., 
1885.    Vicente  Salinas    (Seal  of  the  municipality.) 

VILLANUEVA  DE  CASTELLON. 

The  undersigned  physicians,  residing  and  practicing  in  this  town  of  the  province  of 
Valencia,  certify: 

1st.  That  the  29th  of  last  March  the  first  attack  of  Asiatic  cholera  occurred  in  this  town, 
the  last  being  registered  on  the  24th  of  July  of  this  year. 

2nd.  In  this  long  period  of  time  there  wete  194  attacks,  as  the  municipal  registry  shows, 
and  80  deaths  recorded  in  the  archives  of  the  court. 
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3d.  •  At  difSerent  dates  after  'the  15th  of  May  192  persons  belonging  to  this  town  were  in- 
oculated in  the  cities  of  Valencia  and  Alcira. 

4th.  The  6th  day  of  Jnly  there  were  inoculated  in  this  town  by  Dr.  Navarro  Gil,  a 
delegate  of  Senor  Ferran,138  poor  people  and  115  of  the  opulent,  without  any  of  them  having 
suffered  any  local  trouble  which  required  medical  assistance. 

5th.  The  193  inoculated  in  Valencia  and  Alcira  were  re-inoculated,  but  the  rest  could  not 
be  re-inoculated  on  account  of  the  prohibition  of  the  government  against  the  procedure  of  Dr. 
Ferran. 

6th.  The  foregoing  data  may  be  arranged  as  follows: 


Official  census  of  the  population   3^  127 

Attacks   194 

Deaths  ,   80 

Census  of  the  inoculated  ;   445 

Attacks  among  the  inoculated  '   1 

Attacks  among  the  re-inoculated   0 

Deaths   0 


Note. — The  attack  of  the  inoculated  person  was  on  the  third  day  after  the  operation  was 
performed. 

As  a  notable  occurrence  in  the  family  of  DonPasquel  Benetd  Cald<5s,  proprietor  and  inhabi- 
tant of  Mayor  st. ,  No.  40,  deserves  to  be  mentioned.  His  whole  family,  except  his  wife,  Dona 
Elisa  Martinez  Ferrando,  was  inoculated  ;  only  the  latter  was  attacked  with  cholera  and  died 
from  the  said  disease. 

In  witness  whereof  we  sign  these  presents,  at  Villanueva  de  Castelldn,  the  10th  of  Oct.,  1885, 
Josd  Pdrez.    Dr.  Victor  Mancho. 

Examined  and  found  in  conformity  with  the  records  of  this  municipality.  Villanueva 
de  Castelldn,  the  10th  of  Oct.,  1885.   The  mayor,  Eusebio  Franco.  (Seal  of  the  municicipality.) 

Examined  and  found  in  conformity  with  the  registers  of  this  court.  Villanueva  de  Castelldn, 
11th  of  Oct.,  1885.    The  municipal  judge,  Silverio  Llagaria.    (Seal  of  the  municipal  court.) 

Examined  and  found  in  conformity  with  the  death  registers  preserved  in  the  archives  of 
this  parish.  Villanueva  de  Castelldn,  12th  of  Oct.,  1885.  Antonio  Carrasco,  curd.  (Seal  of 
the  parish.) 

I  testify  that  I  know  the  signatures  of  Don  Jose  Perez  and  Dr.  Victor  Mancho,  physicians 
residing  and  i^racticing  in  this  town;  of  Don  Eusebio  Franco,  first  lieutenant  mayor  of  the 
same;  of  San  Silverio  Llagaria,  who  is  municipal  judge,  and  of  Don  Antonio  Carrasco,  curd  of 
this  parish,  and  I  consider  them  authentic.  I,  the  undersigned,  notary  of  the  illustrious  college 
of  Valencia,  district  of  Alberique,  with  residence  in  Villanueva  de  Castellon,  the  12th  of 
October,  1885.    (There  is  a  sign. )    Antonio  Bataller.    (Thereis  a  seaL) 
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Names  of  villages  in 
wliich  inoculation  was 
performed. 


Adzaneta  

Alliaida  

Alherique  

Alcaia  de  Chisvert   

Alcira  

AlKemesI  

Alginet  

Belgida  

Benifayo  

Bellreguart  

Castell6u  de  la  Plana  

Catarroja  

Cervera  

Chests  

Chiva   

La  Eliana  

La  Union  

Liria  

Masanasa  

Moutaverner  

Puebla  de  Rugat  

Villa  Neuva  de  Castellun  . 


Totals   104, 561 


30 
205 
335 
2, 500 
404 
554 
290 

27 
283 

15 

5i;i 

311 
143 
141 
140 
14 
1,075 
561 
144 
82 
209 
194 


V.  a, 


44.11 
78.24 
61.71 

430.  ?7 
81.60 
8:3.24 

106. 57 
46.8 

397. 2 
7.58 
20 
74 

80.66 
67.4:3 
45. 48 
30. 95 
50. 14 
69. 76 
2:31.13 
106. 03 
131.94 
72. 33 


8,046  76.25 


84 
97 
698 
206 
203 
100 
14 
186 
5 

300 
322 

73 
100 

51 
5 
509 

3r>4 

84 
18 
102 


3,513 


39.11 
33.06 
35. 47 

118.71 
41.67 
30.5 
36.78 
34.5 

360. 1 
2.5 
17. 75 
52. 83 
4:3.63 
47.82 
17. 54 
11.13 
23. 74 
44.02 

i;34. 83 
23.4 
64. 33 
29.82 


33.58 


670 
,188 
298 
,0.50 
,202 
720 
580 
,717 
312 
648 
,319 
5:30 
,  136 
,308 
51 
572 
,419 
,973 
137 
316 
445 


43    30,491  I  387 


13.69  104 


■s 

S3 

tfi  o 

+-> 

C3 

at 


4.47 
1.67 


3. 17 
6.65 
3.41 
3. 45 
2.30 
;3.30 


2.23 
3.82 


4.93 
5.57 


3.41 


.24 
.25 
.21 


.54 
.45 


.26 


*  Many  frequently  fled. 

Comparison  of  liability  of  attack  and  death  among  the  inoculated  and  the  non-inoculated. 


Liability  of  non-inoculated  to  attacks  of  cholera  greater  than  that  of  the  inoculated   6.06  times. 

Liability  of  non-inoculated  to  death  from  cholera  greater  than  that  of  the  inoculated   9.84  times. 


Note. — These  tables  comprise  the  results  of  single  inoculations  only.  According  to  the 
statistics  second  inoculations  seem  to  have  been  followed  by  far  fevs^er  attacks  and  scarcely 
any  deaths,  but  their  apparent  protective  value  is  not  shown  by  these  tables. 

It  should  be  noted  also  that  no  attemjjt  has  been  made  to  exclude  from  the  number  of 
attacks  and  deaths  among  the  inoculated  those  occurring  before  the  protective  action  (if  there 
be  any)  of  the  inoculation  has  had  time  to  assert  itself. 

Illustration  No.  38  graphically  presents  the  results  of  the  foregoing  analysis  of  the  Ferran 
inoculations.    These  charts  indicate — 

First.  The  average  percentage  of  attacks  and  deaths  in  the  towns  of  the  province  of 
Valencia  which  were  invaded  by  cholera,  as  obtained  from  the  official  Government  rejjort;  it 
shows  that  the  attacks  per  thousand  of  the  population  immbered  62.33,  and  that  the  deaths 
per  thousand  were  31.11. 

Second.  The  relative  frequency  of  attacks  and  deaths  in  the  inoculated  and  non-inoculated 
of  those  towns  where  inoculation  had  been  performed;  it  is  constructed  from  official  statistics 
of  the  anti-choleraic  inoculations  of  Ferran,  and  shows  that  in  these  towns  the  attacks  among 
the  non-inoculated  numbered  76.95  per  thousand  and  the  deaths  among  the  non-inoculated  33.58 
per  thousand,  whilst  among  the  inoculated  the  attacks  were  12.69  per  thousand,  and  the  deaths 
were  3.41  per  thousand. 

Third.  The  relative  immunity  from  attack  and  death  by  cholera  of  the  inoculated  and 
non-inoculated  population,  as  deduced  from  the  official  statistics  of  the  anti-choleraic  inocula- 
tions of  Ferran.  This  portion  of  the  chart  shows  that  among  the  inoculated  inhabitants  im- 
S.  Mis.  92  52 
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munity  from  an  attack  of  cholera  was  6.06  times  greater  than  among  the-non-inoculated,  and 
that  immunity  from  death  by  cholera  was  9. 84  times  greater  among  the  inoculated  than  among 
the  non-inoculated. 

In  view  of  all  the  foregoing  data  relative  to  the  anti-choleraic  inoculations  of  Ferran,  it 
seems  to  me  that  there  is  no  slight  ground  for  the  belief  that  subcutaneous  inoculations  into 
man  of  pure  liquid  cultures  of  the  comma  bacillus  of  Koch,  whilst  they  do  not  usually  excite 
disturbances  which  in  any  way  resemble  Asiatic  cholera,  apparently  exercise  a  certain  pro- 
tective influence  through  the  establishment  of  a  considerable  degree  of  immunity  from  attack- 
and  death  by  cholera.  The  secondary  claim  of  Ferran  that  the  anti-choleraic  inoculations 
constitute  a  means  of  protection  of  communities  from  serious  invasions  of  cholera  as  well  as  a 
means  of  rapidly  terminating  a  local  epidemic  already  raging  without  recourse  to  the  univer- 
sally hated  measures  restricting  personal  liberty,  or  to  the  imposition  of  damaging  restraints 
upon  trade  and  commercial  intercourse,  has  in  its  support  the  same  amount  and  class  of  testi- 
mony. If  the  one  shall  become  established,  the  other  must  then  be  admitted  as  a  logical  con- 
sequence. The  etSicienoy  of  such  a  mode  of  prevention  once  established,  the  ideal  means  of 
combatting  cholera  would  become  at  once  the  most  practical.  It  is  just  those  localities  or  coun- 
tries, where  filth  and  ignorance  abound,  that  cholera  universally  and  naturally  selects  for  its 
greatest  depredations;  it  is  precisely  those  also  where  defense  by  radical  hygienic  improvements 
is  hopeless;  and  it  is  also  those  wherein  during  times  of  popular  panic  such  a  harmless  and  in 
every  way  apparently  uninjurious  measure  of  prophylaxis  would  be  most  willingly  and  widely 
submitted  to. 

Furthermore,  these  Spanish  inoculations  of  cultures  of  the  comma  bacillus  of  Koch  into 
tens  of  thousands  of  human  beings  may  be  regarded  in  some  measure  as  the  complement  of 
laboratory  experiments  upon  the  lower  animals  with  the  same  microbe.  Although  the  latter 
are  infinitely  less  numerous,  they  are  far  more  exact  than  the  former.  Nevertheless,  scattered 
through  the  mass  of  evidence  relating  to  the  Spanish  inoculations  which  I  have  incorporated 
in  this  report  there  is  quite  an  amount  of  close  observation  of  the  effects  of  these  inoculations 
in  man.  Whilst  few  of  these  related  effects  present  striking  resemblance  to  an  active  attack 
of  Asiatic  cholera,  yet  occasionally  the  resemblance  has  been  noted.  In  this  connection  it 
must  be  remembered  that  the  dose  in  the  case  of  man  was  relatively  very  small.  On  the  whole, 
I  think  that  the  evidence  relative  to  the  human  inoculations  against  cholera,  after  the  method 
of  Ferran,  constitutes  a  valuable  although  not  an  absolutely  conclusive  supplement  to  and 
confirmation  of  the  claim  of  Koch  that  his  comma  bacillus  is  the  specific  active  cause  of  Asiatic 
cholera. 
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CHAPTER  VII. 

MEASURES  OF  PREVENTION,  GENERAL  AND  INDIVIDUAL. 

SECTION  1. 

MARITIME  QUAKANTINE  DISCUSSED. 

In  this  country  active  consideration  by  legislators  of  the  dangers  which  threaten  the 
general  welfare  by  the  invasion  of  epidemic  diseases  through  our  foreign  communications  has 
in  the  past  been  fitfi;l  in  the  extreme.*  From  1698  down  to  the  present  moment  it  has  been 
only  when,  goaded  by  the  spur  of  imminent  danger  or  lashed  into  activity  by  the  fresh  memo- 
ries of  disastrous  visitations,  the  people  have  with  a  great  unanimity  urgetitly  and  loudly 
demanded  it,  that  spasmodic  efforts  to  protect  the  general  health  have  foimd  a  reflex  in  the 
statute  laws.  Whilst  our  statesmen  and  law-makers  have,  with  more  or  less  wisdom  and 
constancy  by  the  enactment  of  national,  and  local  laws  guarded  the  personal  liberties  and 
material  interests  of  the  citizen;  have  established  more  or  less  adequate  regulations  for  inter- 
nal trade  and  foreign  commerce;  and  have  performed  the  public  duty  of  providing  defenses 
against  a  common  enemy,  yet  thus  far  they  have  Avith  singular  neglect  failed  of  their  own 
motion  to  make  any  attempt  to  provide  against  the  ever-present  danger  to  the  general  welfare 
from  the  ravages  of  those  epidemic  diseases  which  are  brought  to  our  shores  from  foreign 
lands.  It  is,  however,  true  that  the  Government  has  in  recent  years  attempted  to  prevent  the 
impoi'tation  of  diseases  to  which  cattle  are  subject  by  the  aj^pointment  of  inspectors  to  act  in 
harmony  with  the  officials  of  such  States  as  have  established  a  qiiarantine  against  diseased 
animals. 

The  health  laws  under  which  we  at  present  live  are,  as  a  rule,  such  only  as  emergencies 
have  called  into  existence.  Though  many  of  their  provisions  may  have  endured  beyond  the 
danger  which  immediately  threatened,  they  have  been  framed  with  an  eye  single  to  the  then 
present  need,  and  with  the  expectation  that  an  alarmed  public  sentiment  in  the  threatened 
locality  would  materially  supplement  their  incompleteness.  They  have  seldom  or  never  been 
drafted  with  a  full  recognition  of  the  need  of  adequate  and  constant  protection  of  the  health 
of  the  general  public.  Imperfect  and  temporizing  as  the  local  health  laws  have  been  and  still 
are,  the  spirit  which  has  inspired  them  has  naturally  felt  the  promptings  of  local  interests 
only,  and  their  inefficient  provisions,  as  a  matter  of  course,  have  limited  their  meed  of  protec- 
tion, more  or  less  selfishly,  to  the  local  interests  involved.  Moreover,  the  commercial  interests 
of  rival  ports,  the  partisan  struggles  of  opposing  political  factions,  and  the  heedless  parsimony 
with  which  money  has  been  doled  out  for  the  execution  of  such  health  laws  as  exist  have  ren- 
dered their  vigorous  and  fearless  administration  well  nigh  impossible. 

We  are  aware  that  there  are  among  distinguished  sanitarians,  even  in  this  country,  those 
who  moi'e  than  question  the  power  of  any  quarantine  regulations  which  could  be  devised,  how- 
ever intelligently  and  thoroughly  enforced,  to  protect  efficiently  the  general  x^ublic  against 

*  Much  of  the  matter  in  this  jchapter  has  ah-eady  appeared  in  "An  Address  ii]5on  National  Control  of  Maritime 
Qarantine"  issued  by  a  committee  of  the  College  of  Physicians  of  Philadelphia,  1888;  but,  since  it  was  prepared  by 
the  wi-iter  and  adopted  by  the  committee  of  which  he  was  a  member,  no  effort  will  be  made  to  distinguish  the 
one  from  the  other. 
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foreign  invasions  of  contagious  and  infectious  diseases,  and  wlio  are  inclined  to  advocate  the 
policy  that  the  State  should  rather  e:5^endher  energies  and  money  in  removing  local  conditions 
which  favor  the  development  of  epidemics  and  make  their  spread  possible.  But  the  only 
country  where  such  a  policy  has  been  pursued  with  some  measure  of  success  is  England,  after 
a  decade  of  expenditure  of  thirty  millions  of  dollars  per  annum  (exclusive  of  and  in  addition  to 
large  expenditures  made  by  the  General  Government,  for  this  large  sum  has  been  expended 
by  local  boards)  within  her  compact,  small  territory,  located  as  it  is  out  of  the  line  of  movement 
of  the  hordes  of  infecting  emigrants  constantly  leaving  all  parts  of  Europe  and  outside  of  the  lat- 
itudes tvhich  favor  the  existence  of  yellotv  fever.  After  the  United  States  of  America  shall  have 
intelligently  spent  at  least  an  equal  sum,  namely,  thi^ee  hundred  millions  of  dollars,  in  the 
earnest  and  persistent  effort  to  improve  the  hygienic  surroundings  of  the  homes  of  a  popula- 
tion already  nearly  twice  as  great  as  that  of  England,  and  scattered  over  a  territory  thirty-four 
times  as  extensive,  we  may  then  have  reached  a  condition  with  regard  to  jjublic  health  in 
which  it  may  possibly  ( ?)  be  wise  to  abandon  maritime  quarantine  and  to  rely  mainly  upon 
the  protection  secured  by  a  perfected  local  hygiene  alone.  Meanwhile,  under  present  circum- 
stances, recognizing  the  enormous  cost  of  radically  destroying  the  local  conditions  which  foster 
the  development  and  prevalence  of  epidemics  by  thoroughly  removing  the  filth  among  which 
they  thrive,  and  fully  appreciating  the  incalculable  economic  benefit  which  would  certainly 
follow  such  a  wise  expenditure  of  Imndreds  of  millions  of  the  public  money,  we  feel  convinced 
that,  with  respect  to  the  danger  which  constantly  threatens  the  public  health  from  abroad, 
there  are  at  this  time  only  two  courses  between  which  we  in  this  country  are  to  choose,  namely: 
a  practical  abandonment  of  the  general  public  to  a  more  or  less  individual  and  fruitless  strug- 
gle with  the  agents  of  contagion  and  infection  in  whatever  localities  the  movements  of  immi- 
grants may  chance  to  convey  them;  or  an  intelligent,  constant,  earnest,  and  vigorous  effort  to 
stop  and  destroy  them  at  the  ports  of  entry.  Whilst  it  is  true  that  to  remove  the  local  con- 
ditions which  favor  the  development  and  spread  of  contagious  and  infectious  diseases  is  to 
lessen  greatly  their  harmfulness,  it  is  none  the  less  undeniable  that  to  destroy  the  infecting 
agent  or  contagium  or  to  prevent  its  entrance  into  the  country  is,  by  a  single  act,  to  prevent  the 
implantation  of  the  seed  and  to  render  the  harvest  impossible,  let  the  soil  be  never  so  fertile. 
Furthermore,  the  cost  of  preparing  to  wage  a  successful  combat  against  the  entrance  and 
spread  of  disease  among  thousands  of  scattered  villages,  towns,  and  cities  is  infinitely  greater 
than  that  which  would  be  required  to  place  our  jDorts  in  a  nearly  perfect  state  of  defense  against 
those  diseases  which  are  now  subjected  to  quarantiiie. 

As  an  example  of  what  it  costs  and  of  the  time  required  to  radically  improve  the  hygienic 
.condition  of  a  single  dirty  city,  I  would  point  to  what  has  recently  been  detei-mined  upon  with 
regard  to  the  city  of  Naples,  which  siiffered  so  severely  from  cholera  in  the  epidemic  of  1884, 
namely,  the  demolition  of  seventeen  thousand  houses  and  sixty-two  churches  in  the  very  heart 
of  the  city;  it  means  the  expenditure  of  over  $40,000,000  in  a  single  sanitary  work  which  will 
take  ten  years  to  complete. 

The  information  contained  in  Chapter  I  concerning  the  widespread,  miserable  hygienic 
conditions  of  the  villages,  towns,  and  cities  of  Egypt,  France,  Italy,  and  Spain  shows  conclu- 
sively the  utter  futility,  at  least  for  decades  to  come,  of  any  hope  of  preventing  the  introduc- 
tion, spread,  and  ravages  among  them  of  such  a  disease  as  cholera  by  purely  local  hygienic 
measures.  In  order  to  place  any  one  of  these  countries  in  such  a  good  hygienic  condition 
that  it  would  be  impossible  for  the  germs  of  Asiatic  cholera  to  find  a  favorable  place  of  devel- 
opment, hundreds  of  millions  of  money  must  first  be  expended  in  sanitary  improvements, 
and  even  if  this  were  seriously  undertaken  decades  would  necessarily  pass  before  purely  hygienic 
measures  could  be  relied  upon  as  safeguards,  Yet  even  now,  unmindful  of  the  high  annual 
mortality  from  preventable  diseases  in  all  of  those  countries  and  of  the  recent  devastations 
they  have  experienced  from  cholera,  there  is  no  indication  that 'any  one  of  them  has  deter- 
mined to  commence  on  a  universal  scale,  serious  attempts  to  place  the  whole  country  in  rad- 
ically imj)roved  sanitary  conditions.  In  fact,  in  their  present  financial  condition  the  raising  of 
the  vast  sums  required  would  be  simply  impossible. 

But  the  loss  to  the  public  occasioned  by  a  single  widespread  epidemic  of  cholera,  yellow 
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fever,  or  small-pox  is  far  greater  than  would  be  the  cost  of  the  proper  maintenance  for  many 
years  of  a  perfect  quarantine  establishment  at  all  of  our  ports. 

The  hundreds  of  thousands  of  European  immigrants  who  annually  reach  our  country  after 
starting  from  or  passing  through  localities  which  are  infected  with  contagious  diseases,  fre- 
quently in  their  persons  or  in  their  pestiferous  clothing  and  effects,  carry  with  them,  often  as 
far  as  their  ultimate  destination  and  to  let  loose  there,  the  active  germs  of  these  diseases; 
and  the  herding  of  these  immigrants  into  the  miserably  ventilated  and  friglitfully  unsanitary 
quarters  visually  provided  for  the  steerage  passengers  on  Atlantic  steam-ships,  the  modern 
rapidity  of  ocean  travel,  and  the  great  facility  with  which  these  swarms  of  peojile  are  soon 
distributed  all  over  our  country,  combine  to  multiply  the  danger  to  the  public  health  with 
which,  under  the  laxity  of  our  laws  and  the  unsatisfactory  administration  of  them,  this  inces- 
sant influx  constantly  nienances  the  country. 

In  their  enormous  numbers,  their  poverty,  and  their  squalor,  and  in  their  frequent  trans- 
portation of  all  sorts  of  infections  and  contagions,  these  immigrants  can  be  likened  only  to  the 
oriental  pilgrims,  in  whose  track  pestilence  has  so  frequently  followed.  It  is,  indeed,  with  the 
extremest  rarity  that  small-pox  or  cholera  has  in  modern  times  been  introduced  into  North 
America  by  any  travelers  other  than  the  immigrant  class.  To  take  the  proper  means  to  guard 
the  ports  of  entry  against  the  infected  persons  and  baggage  of  cholera  immigrants  woald 
probably  keep  cholera  from  our  midst;  to  do  the  same  with  small -pox  immigrants,  with  the 
addition  of  compulsory  vaccination  and  disinfection  of  personal  effects,  as  an  invariable 
condition  precedent  to  the  privilege  of  landing,  would  go  far  toward  banishing  that  scourge 
from  the  land;  and  the  importation  of  scarlet  fever,  dii^htheria,  and  like  diseases  migJit  like- 
wise be  prevented  by  adequate  measures. 

The  weighty  objections  urged  against  maritime  quarantine  as  a  means  of  protecting  the  public 
health  from  the  assaults  of  preventable  diseases  imported  by  sea  are  only  two:  First,  the 
alleged  failure  to  keerp  out  these  diseases  by  tliis  means;  second,  the  alleged  injury  to  maritime 
trade. 

In  our  opinion  the  first  objection  finds  a  complete  answer  and  explanation  in  the  grossly 
imperfect  state  and  the  maladministration  of  the  quarantine  defenses. 

By  a  perusal  of  the  subjoined  official  report  of  the  late  Professor  Pagliani,  of  Turin,  concern- 
ing the  introduction  of  cholera  into  Palermo,  and  concerning  quarantine  in  Italy,  it  will  be  seen 
that  cholera  was  introduced  into  the  city  of  Palermo  in  1885  and  into  Sicily,  in  spite  of  the  quar- 
antine regulations  which  had  been  enacted  by  the  Italian  Government.  (See  also  report  on  chol- 
era in  Palermo  by  the  U.  S.  consul,  chapter  I,  section  3.)  It  is  very  certain  that  the  first  cases 
of  cholera  in  Palermo  occurred  in  a  court  in  a  miserable,  filthy,  and  poor  part  of  the  city,  after 
tlie  washing  of  soiled  clothing  and  effects  Avhich  had  been  smuggled  into  the  town  by  an  employe 
of  a  steamer  coming  from  Marseilles.  At  that  time  the  quarantine  regulations  required  all 
vessels  from  infected  ports  to  pass  a  period  of  observation  at  the  general  quarantine  station  in 
the  island  of  Asinara,  oft"  the  southern  coast  of  Sardinia.  Tliis  steamer  had  undergone  the 
regular  quarantine  of  seven  days  at  Asinara,and  had  suljsequently  touched  at  various  ports  along 
the  western  coast  of  Italy  before  reaching  Palermo— the  voyage,  after  the  granting  of  free  pra- 
fique,  extending  over  several  days.  It  is  supposed  that  these  contraband  articles  were  pur- 
chased in  Marseilles  from  venders  of  effects  belonging  to  cholera  patients  becar;se  of  their 
extremely  low  price,  and  were  smuggled  aboard  and  stowed  away  in  the  stokers'  qiuii'ters 
until  the  arrival  at  Palermo,  when  they  were  surreptitiously  taken  ashore  at  night,  in  violation 
of  the  port  regulations,  with  the  probable  connivance  of  the  master  of  the  port. 

Tiie  outbreak  of  cholera  in  Palermo  in  spite  of  the  so-called  stringent  quarantine  regula- 
tions has  been  pointed  to  as  an  instance  of  the  futility  of  attempting  by  any  such  measures 
to  guard  a  locality  or  a  country  against  the  introduction  of  cholera,  and  the  parallel  experiences 
of  other  towns  along  the  sea-board  of  Italy  seems  to  be  confirmatory  of  this  assumi^tion.  The  ex- 
perience of  the  Italian  Government  in  their  unsuccessful  efforts  to  protect  the  country  by  sea  and 
land  quarantine  during  the  epidemic  of  1884  in  Italy  caused  that  country  to  greatly  relax  in  1885 
and  188G  the  stringency  of  quarantine  which  they  are  almost  universally  credited  with  having 
enforced  during  1884 ;  and  the  experience  of  Italy,  as  well  as  of  Egypt,  France,  and  Spain, 
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during  this  epidemic  is  pointed  to  with  much  gratification  by  the  opponents  of  quarantine 
restrictions  upon  commerce  and  travel  throughout  Europe,  but  in  particular  by  the  British 
advocates  of  freedom  of  navigation. 

But  from  my  personal  investigations  concerning  these  subjects  in  three  of  those  countries 
I  do  not  hesitate  to  say  in  the  most  emphatic  language  that  the  enforcement  of  quarantine  in 
Italy,  France,  and  Spain,  were  it  not  for  the  inconveniences  and  injuries  involved,  should 
rightly  be  regarded  as  a  biirlesque.  In  support  of  this  assertion  I  have  only  to  quote  from  the 
official  report  of  Professor  Pagliani,  of  the  University  of  Turin,  made  to  the  Italian  Minister  of 
the  Interior,  concerning  the  origin  and  spread  of  cholera  in  Palermo  in  1885,  published  as  an 
appendix  to  the  official  report  of  the  Italian  Government  upon  the  cholera  in  that  country 
during  1884  and  1885. 

At  this  time  cholera  was  still  raging  in  Palermo,  and  the  quarantine  station  on  an  island 
off  the  coast  of  Sardinia  was  the  general  station  for  the  whole  western  coast  of  Italy.  Free 
pratique  from  that  station,  ijjso  facto,  admitted  without  further  delay  any  vessel  into  any  port 
on  the  western  coast  of  the  Kingdom. 

An  example  of  the  laxity  of  land  quarantine  might  be  drawn  from  the  experiences  in 
Spain.  The  failure  of  the  numerous  cordons  sanitaires  to  prevent  the  spread  of  cholera  in 
that  Kingdom  seems  to  have  convinced  many  Spanish  and  other  sanitarians  that  they  are 
worse  than  useless.  A  cordon  sanitaire  was  thrown  around  the  small  town  of  Chiva,  and  it 
was  believed  by  the  authorities  to  be  impassable.  Yet  it  is  a  fact  now  well  established  that 
no  less  than  137  inhabitants  left  the  town  during  that  time  to  be  inoculated  by  Ferran  in 
Valencia  and  afterwards  returned  again  without  the  town  officials  or  the  commandant  of  the 
cordon  being  aware  of  it. 

OFFICIAL  REPOKT  CONCERNING  ITALIAN  QUARANTINE. 

By  Professor  Pagliani.* 

In  his  official  report  concerning  his  investigation  of  the  mode  of  mtroduction  and  spread 
of  the  cholera  epidemic  in  Palermo  during  the  year  1885,  forwarded  by  Dr.  Pagliani,  professor 
of  hygiene  in  the  University  of  Turin,  to  the  Minister  of  the  Interior,  is  the  following  account 
of  the  manner  in  which  quarantine  was  enforced  at  the  quarantine  station  in  the  island  of 
Azinara,  off  the  southern  coast  of  Sardinia,  which  explains  the  facility  by  which  persons  with 
their  clothing  and  other  effects  could  enter  Italy  and  pass  from  sea-port  to  interior  without  any 
guaranty  whatever  of  protecting  the  country  against  the  introduction  of  cholora  by  sea.  After 
having  concluded  his  investigations  at  the  city  of  Palermo  the  distinguished  prof essor  describes 
his  departure  and  voyage  in  the  following  manner  :  "When  the  steamer  was  about  to  depart 
from  Palermo  and  the  passengers  with  their  baggage  were  going  aboard,  the  port  physician 
came  to  make  his  inspection  by  observing,  or  at  least  counting,  the  passengers  and  the  crew. 
He  caused  the  effects  of  the  third-class  passengers  to  be  carried  on  deck,  and  found  that  six  of 
these  passengers  had  no  clothing  with  which  to  change  during  the  quarantine,  and  they  were 
made  to  go  ashore;  but  in  the  midst  of  the  hurry  of  setting  sail  it  happened,  and  it  must  al- 
ways happen  under  similar  circumstances,  that,  however  conscientious  the  examining  physician 
may  have  been,  he  was  so  occupied'  with  his  examinations  that  it  was  perfectly  possible  to  con- 
ceal suspected  objects.  ' 

"The  steamer  sailed  under  such  circumstances  that  .38  to  40  of  the  60  and  more  individuals 
of  the  crew  and  passengers  all  came  aboard  from  places  considerably  infected  without  further 
medical  observation  than  that  described.  Arrived  at  Asinara,  a  little  steamer,  with  a  port 
officer  and  a  physician  aboard,  came  out  and  stopped  within  a  distance  of  twenty  meters  from 
our  shij);  these  officers  did  not  visit  us,  but  simply  counted  the  passengers  first,  and  the  crew 
afterwards — all  being  marshaled  upon  the  deck  for  that  purpose, 

"  It  was  evident  that  this  examination  was  faulty.  In  case  that  the  captain  wished  to 
conceal  a  severe  patient  by  causing  another  to  take  his  place  upon  the  deck  with  the  crew,  it 
would  be  difficult  to  discover  the  deception;  further,  it  is  certain  that  it  might  easily  happen 
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that  one  of  the  people  aboard  who  suflfered  with  suspicions  symptoms  but  not  sufficiently- 
acute  could  at  this  distance  pass  for  perfectly  healthy  and  without  any  concerted  attempt  at 
concealment. 

"This  inspection  made,  two  so-called  ' sanitary  guards '  were  ordered  aboard,  represent- 
ing two  men,  too  ignorant  and  incompetent  for  an  intelligent  surveillance,  capable  at  most  of 
seeing  that  no  one  left  the  vessel.  During  the  whole  duration  of  quarantine  the  said  small 
steamer  came  every  day  to  make  its  '  inspection '  at  a  distance,  obviously  being  able  to  see  noth- 
ing. In  fact,  upon  our  steamer  more  or  less  lig"ht  cases  of  cholera  could  occvir,  although  they 
are  as  dangerous  by  their  results  as  serious  cases,  and  these  cases  could  recover  without  any 
one  aboard  being  capable  of  determining  whether  a  diarrhoea  which  lasted  two  or  three  days 
and  the  vomiting  which  accompanied  it  might  be  dependent  upon  indigestion  or  due  to  the 
continuous  motion  of  the  ship  itself,  rather  than  to  the  real  effect  of  cholera. 

"The  quarantine  ended,  the  curious  examination  which  occurred  on  the  day  of  the  arrival 
was  repeated.  The  above-mentioned  little  steamer  returned.  First  the  passengers,  then  the 
crew  were  recounted  and  compared  with  the  number  indicated  in  the  clearance  papers;  the 
steamer  without  further  adieu  is  given  free  pratique.  There  was  not  the  slightest  thought  of 
inspecting  the  baggage  of  those  aboard,  although,  it  goes  without  saying,  that  in  seven  days' 
duration  of  quarantine  there  must  have  been  soiled  clothing  which  should  be  always  suspected; 
there  was  not  the  slightest  effort  made  to  see  if  any  one  aboard  might  be  more  or  less  ailing." 

DELIBERATE  DECEPTIONS  AND  FALSIFICATIONS  BY  SHIPS'  OFFICERS  IN  ORDER  TO  ESCAPE 

QUARANTINE. 

As  examples  of  the  deceptions  and  falsifications  habit aally  practiced  by  ships'  officers  of 
the  merchant  marine  concerning  the  ships'  sanitary  condition  during  the  voyage,  and  of  the 
perfunctory  manner  in  which  the  duties  of  quarantine  officers  are  performed  in  the  Red  Sea,  I 
would  refer  to  Gaffky's  account  thereof  in  chapter  I,  section  1 ;  and  as  a  striking  example,  of  simi- 
lar deceptions  and  falsifications  systematically  conceived  and  successfully  carried  out  by  mili- 
tary and  naval  commanders  of  war  ships  in  their  passage  through  the  Red  Sea,  I  reproduce 
here  the  remarks  of  Koch  concerning  medical  inspection  at  Suez  (Koch  :  Conferenz,  Berlin, 
1885) : 

"Concerning  the  kind  of  medical  inspection  that  takes  place  at  Suez,  the  case  of  the  English 
troop-ship  Crocodile  gives  an  explanation.  Respecting  the  outbreak  of  cholera  on  board  this 
ship  something  became  known  at  the  time  through  the  newspapers;  but  the  accounts  are  scat- 
tered and  incomplete.  On  account  of  the  gravity  of  the  case  I  deemed  it  important  to  trace 
out  its  history  somewhat  closely.  Respecting  the  communications  which  I  shall  make  relative 
to  it  I  desire  to  expressly  remark  that  my  information  originates  partly  from  the  English  news- 
paper, partly  from  the  above-mentioned  book  of  Cuningham,  and  partly  from  some  private 
communications  made  to  me  during  my  sojourn  in  ^gypt. 

"  The  ship  Crocodile  had  1,559  men  on  board,  the  greater  part  of  whom  were  invalids,  those 
whose  time  had  expired,  and  soldiers  on  furlough,  as  well  as  their  wives  and  children.  She 
sailed  from  Bombay  on  the  3d  of  April,  1884,  but  even  on  the  day  before  departure,  while  the 
troops  were  already  on  board,  a  sergeant  suddenly  was  attacked  with  cholera,  was  taken  ashore, 
and  died  there.  Ciiningham  states  that  he  died  of  "  diarrhcea  ivith  debility."  Other  records 
mention  this  as  a  "  death  from  cholera."  Cuningham,  however,  states  that  both  of  the  chil- 
dren whom  the  man  left  behind  him  and  who  remained  in  Bombay  soon  thereafter  were 
attacked  with  cholera.  I  must  especially  call  attention  to  the  wording  of  this  diagnosis, 
because  it  frequently  recurs.  Although  this  man  died  of  "  diarrhoea  and  debility,"  his  bed  and 
clothing  were  thrown  into  the  sea. 

' '  Soon  after  the  departure  of  the  Crocodile  a  man  died  April  5  of  phthisis ;  on  the  8tli  of 
April  again  a  soldier  died  of  "diarrhoea  and  debility; "  on  the  11th  of  April  a  man  died  of  "chol- 
eraic diarrhoea;"  on  the  same  day  a  child  died  of  "diarrhoea  and  debility;"  on  the  13th  a  child 
died  of  pneumonia  ;  on  the  14th  the  ship  reached  Suez. 

"At  Suez  the  prescribed  inspection  of  the  ship  was  performed  by  the  quarantine  physician, 
and  the  interrogatories  were  made.    The  ship's  surgeon  declared  that  there  were  during  the 


824 


CHOLERA  IN  EUROPE  AND  INDIA. 


voyage  five  fatal  cases,  tlie  deaths  being  caused  by  "ordinary  diseases."  The  quarantine 
physician  thereupon  recorded  in  the  interrogatory  that  the  shij)  was  found  in  the  best  hygienic 
conditions  (visite  medicale  favorable  ;  conditions  hygieniques  du  bord  excellente).  The  ship 
accordingly  was  granted  a  free  pratique,  and  she  at  once  passed  into  the  Suez  Canal.  Scarcely 
had  the  ship  left  Suez — indeed,  the  same  day  on  which  the  medical  inspection  had  taken  place — 
when  a  soldier  died  of  an  abscess  of  the  liver.  This  man  must  therefore  have  been  sick  unto 
death  at  the  time  of  the  visite  medicale,  for  his  death  occurred  a  few  hours  thereafter,  and  it 
could  not  therefore  be  said  that  the  ship  was  found  in  excellent  hygienic  condition  whilst  there 
was  found  on  board  a  patient  in  a  dying  condition.  At  least  this  circumstance  should  have 
been  mentioned  in  the  remarks  quoted  in  the  interrogatory.  On  the  following  day,  the  15th 
of  April,  therefore  twelve  days  after  the  departure  (from  Bombay),  while  the  ship  was  yet  in 
the  Suez  Canal,  a  soldier  suddenly  fell  sick,  and  now  that  quarantine  was  no  longer  to  be 
feared  the  disease  was  no  longer  called  "diarrhoea  and  debility,"  but  simply  "cholera."  Ar- 
rived in  Port  Said,  the  yellow  quarantine  flag  was  hoisted  and  the  case  of  cholera  declared  to  the 
authorities.  Coal  was  taken  aboard  in  the  harbor  of  Port  Said,  and  sail  was  then  made  for  the 
voyage  through  the  Mediterranean.  Up  to  the  20th  of  April,  the  seventeenth  day  of  the 
voyage  (from  Bombay),  when  the  ship  was  perhaps  off  the  heights  of  Malta,  other  cases  of 
cholera  occurred  on  board  the  Crocodile." 

Now,  if  we  had  no  further  account  of  the  cholera  on  board  this  ship  than  the  official  resiilt 
of  the  medical  inspection  at  Suez,  a  knowledge  that  on  the  15th  of  April,  twelve  days  after  the 
departure  (from  Bombay),  a  man  had  been  attacked  with  cholera,  we  might  have  therewith  one 
more  example  of  late  incubation,  just  such  as  is  frequently  related  of  ships,  but  herein  it  is 
shown  how  little  reliance  can  be  placed  upon  the  accoimts  of  ship's  cholera. 

Upon  the  Crocodile  there  was  not  only  a  ship's  surgeon,  but  there  were  also  three  army 
surgeons  besides,  who  were  returning  on  furlough.  It  can  not  be  claimed,  therefore,  that 
there  was  no  physician  on  board  capable  of  making  a  correct  diagnosis.  They  knew  perfectly 
well  that  they  were  cholera  cases,  but  they  gave  the  disease  a  name  which  would  mislead 
solely  in  order  to  avoid  quarantine.  This  ship's  epidemic  is  also  noteworthy,  for,  as  Cuning- 
ham  states  in  his  book,  five  of  those  attacked  between  Port  Said  and  Malta  were  attendants 
upon  the  sick. 

It  seems  to  me  as  respects  the  origin  of  the  last  cholera  epidemic  in  Egypt,  which  is  yet 
shrouded  in  a  degree  of  uncertainty,  it  ought  to  be  a  matter  of  further  interest  that  several 
persons  left  this  cholera-infected  ship  at  Ismalia  for  the  purpose  of  remaining  in  Egypt.  We 
thus  perceive  how  ships  from  India  can  introduce  the  contagion  into  Egypt  in  spite  of  the 
medical  inspection  at  Suez.  Thus  may  cholera  possibly  be  brought  to  Port  Said  or  any  other 
point  on  the  Suez  Canal  and  thence  be  introduced  into  Damietta,  where  great  masses  of  the 
people  attend  the  fairs. 

Furthermore,  the  history  of  the  introdixction  of  cholera  into  the  Argentine  Republic  in  the 
latter  part  of  1880  (see  chapter  I,  section  8)  furnishes  still  another  exa-nple  of  falsifications  by 
ships'  officers  on  the  one  hand  and  lax  inspection  by  qiiarantine  officers  on  the  other  hand.  In 
fact,  similar  examples  could  be  multiplied  almost  ad  infinitum  from  the  history  of  the  various 
epidemics  of  cholera,  but  I  have  preferred  to  mention  only  a  few  of  those  furnished  by  the 
last  epidemic. 

8ANITAEY  CORDONS  AND  LAND  QUARANTINES. 

As  to  cordons  sanitaires  and  their  almost  universal  laxity  of  enforcement,  I  will  refer  to 
only  one  example  from  Spain.  The  small  town  of  Chiva  was  one  of  the  many  which  had  been 
"isolated"  (?)  by  a  cordon  sanitaire  which  was  believed  by  the  authorities  to  be  impassable. 
Well,  it  is  a  fact  now  well  established  that  during  the  continuance  of  that  cordon  no  less  than 
one  hundred  and  twenty-seven  of  the  inhabitants  of  that  small  town  passed  out  and  reached 
the  city  of  Valencia,  where  they  received  the  anti-choleraic  inoculation,  and  on  their  return 
passed  in  again  through  that  "impassable  cordon." 

It  is  obvious  that  any  hopes  of  effectively  excluding  cholera  by  such  a  quarantine  enforce- 
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ment  are  ridiculous  in  the  extreme,  and  the  arguments  against  the  policy  of  quarantine 
restrictions,  built  as  they  are  upon  such  an  absurd  enforcement  of  them,  are  equally  absurd, 
and  yet  it  is  upon  such  assailable  data  that  not  only  the  Italian  and  Spanish  Governments  Jiave 
practically  abandoned  their  former  practice  of  land  and  sea  quarantine,  but  also  the  last 
International  Hygienic  Congress  at  Rome,  composed  of  delegates  from  all  the  governments  of 
Europe  and  America,  as  well  as  from  India,  Egypt,  and  Japan,  had  seriously  agreed  in  the 
protocol  of  the  determinations  of  that  Congress  that  quarantine  by  land  is  useless  and  by  sea 
is  of  doubtful  efficacy. 

The  conclusions  of  Professor  Maragliano,  of  Genoa,  based  upon  a  thorough  investigation  of 
the  manner  of  introduction  and  spread  of  cholera  in  northern  Italy,  and  of  the  restraining  effects 
of  the  local  and  general  measures  of  quarantine,  although  enforced  as  they  were  in  a  very 
perfunctory  manner,  are  in  this  connection  well  worthy  of  serious  attention,  and  they  coincide 
very  closely  with  the  results  of  my  own  investigations  in  Spain  concerning  the  subject  of 
quarantine.  These  conclusions  together  with  a  detailed  account  of  his  investigations  of  this 
matter,  are  eiribodied  in  a  brochure,  of  which,  although  it  is  well  worthy  of  being  reproduced 
in  its  entirety  here,  I  must  limit  myself  to  giving  only  the  following  extracts: 

THE  MEANS  OF  PROTECTING  THE  PUBLIC  PROM  CHOLERA,  ESPECIALLY  BY  LAND  AND  MARI- 
TIME QUARANTINE,  IN  THE  LIGHT  OP  THE  EXPERIENCE  OP  ITALY  DURING  THE  LAST  EPI- 
DEMIC. 

[From  a  communication  before  the  Scientific  Society  of  Genoa,  by  Prof.  Edoardo  Maragliano,  on  the  2~th  of  December,  1884.] 

I. — Now  that  the  cholera  has  ceased  to  disturb  our  peninsula,  and  that  it  can  be  discussed 
with  the  necessary  calmness  and  impartiality,  it  is  well  to  inquire  carefully  what  influence  the 
acquisitions  of  science,  and  especially  the  most  recent,  may  exercise  iipon  the  measures  to  be 
adopted  for  the  preservation  of  the  public  from  this  dreaded  disease. 

And  this  is  the  more  necessary  because,  most  unfortunately,  the  least  competent  have 
entered  into  the  discussion  of  this  question,  and  created  a  deplorable  confusion  of  ideas,  which 
may  produce  a  pernicious  effect  in  the  future. 

We  have  witnessed  indeed  a  curious  spectacle. 

From  every  side  the  political  press  has  invoked  the  naAe  of  Science  to  sustain  the  most 
unwarranted  opinions  concerning  measures  adopted,  or  to  be  adojited,  to  combat  the  importa- 
tion of  the  disease  or  limit  its  diffusion;  and  it  has  been  with  the  greatest  arrogance  that  some 
of  tliem  have  affirmed  and  others  denied  that  science  would  unquestionably  condemn  this  or 
that  measure  of  public  preservation. 

It  is  now  necessary  that  the  matter  be  examined  in  accordance  with  the  strictest  scientific 
rules.  It  would  be  useless  to-day  to  relate  the  details  of  the  discovery  of  Koch.  From  our 
point  of  view  it  is  sufficient  to  point  out  that  the  studies  of  this  German  micrologist  have 
resulted  in:  The  furnishing  of  another  element  of  proof  that  the  infectious  material  of  cliolera 
is  of  a  specific  nature;  is  originally  from  India;  does  not  exist  in  Europe  except  by  importation, 
but  can  multiply  and  diffuse  itself  there  wherever  it  may  find  favorable  ground  and  conditions. 
That  which  formerly  was  inferred  from  clinical  observation  Koch  to-day,  following  in  the 
footsteps  of  Pacini,  has  only  more  cleaidy  demonstrated  by  isolation  of  the  infectious  material 
in  the  person,  if  we  may  iise  the  phrase,  of  those  specific  micro-organisms  named  by  him  from 
their  form  comma  bacilU. 

It  is  fi  'om  this  exact  and  essentially  etiological  idea  that  we  should  start  in  examining"  and 
estimating  the  value  of  the  measures  which  should  be  taken  in  the  interests  of  public  protec- 
tion by  the  constituted  authorities. 

Fi  'om  the  foregoing,  two  maxims  are  most  clearly  to  be  deduced  :  Prevent  the  arrival  of 
the  infectious  material  and  you  will  not  have  the  cholera ;  take  care  that  this  infectious 
material  finds  no  soil  favorable  for  its  multiplication  and  reproduction  where  it  arrives  and 
you  will  have  no  epidemic.  * 

Let  us  examine  in  its  details  and  in  its  consequences  the  first  of  these  propositions. 

In  what  manner  and  by  what  vehicles  can  this  infectious  material  be  imported  from  an 
infected  region  to  one  that  is  immune  ? 
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By  man,  by  liis  effects,  by  merchandise  coming  from  the  same  points;  but  above  all  by  the 
sick,  their  excrementitious  material,  principally  alvine  evacuations,  and  by  their  personal  effects 
which  have  been  soiled  by  the  same  material ;  not  by  means  of  the  air.  Koch,  indeed,  admits 
the  possibility  only  of  transmission  by  air  in  such  a  manner  that  this  means  can  not  be  regarded 
as  capable  of  transmitting  it  from  one  region  to  another.  The  air  may,  according  to  him, 
become  the  vehicle  of  the  infective  material  when  it  contains  in  suspension  a  nebulized  liquid  in 
which  that  material  may  be  found. 

This  condition  might  be  met  with,  for  example,  in  Alexandria,  Egypt,  near  the  new  port 
where  the  sewers  empty.  Patients  being  in  the  city,  sick  of  the  disease,  and  the  infectious 
material  being  conveyed  by  means  of  the  sewers,  the  sea-water  might  become  contaminated 
by  the  said  material ;  and,  standing  near  the  shore,  one  might  respire  the  salt-water  spray, 
which  in  such  cases  would  be  dashed  into  the  air,  as  is  the  case  always  in  proximity  to  the 
sea.  Although  there  are  those  who  believe  in  other  modes  of  infection  by  the  atmospheric  air, 
all  those  who  do  so  hold  that  the  infection  must  take  place  at  a  minimum  distance.  The 
possibility  of  the  transmission  by  the  air  can  not,  however,  be  invoked  for  the  transmission 
of  the  disease  from  one  infected  nation  to  another  which  is  yet  free  from  the  disease.  It  is  nec- 
essary to  well  establish  this  point  as  a  fundamental  principle,  for  the  benefit  of  those  journal- 
ists who  rave  about  microbes  transported  upon  the  wings  of  the  wind. 

Now  then,  if  man,  his  effects,  all  the  things  coming  from  the  locality  where  the  disease 
exists,  alone  can  be  the  vehicles  of  the  infective  material,  the  following  propositions  must  be 
clearly  deduced :  Rigorous,  absolute  suspension  of  all  communication  by  man  or  by  things 
with  the  infected  locality  constitutes  the  most  secure  and  infallible  means  of  public  preserva- 
tion, and  it  may  be  expressed  in  the  words  of  Eichorst.  When  cholera  exists  in  one  country 
other  countries  can  protect  themselves  only  by  means  of  the  most  rigid  isolation. 

This  is  the  absolute  and  exact  answer  which  science  gives  to  those  who  invoke  her  counsel. 

It  is  a  response  which  will  please  few  of  those  who  desire  to  bring  science  to  the  service 
of  party  exigencies  or  of  local  interest,  or  who  pretend  to  see  in  hpr  advances  that  j^rogressive 
mutability  which  is  met  with  in  industry  or  trade  or  is  seen  in  administrations  and  policies  of 
government. 

These  maxims  are  mediaeval,  it  is  said.  Be  it  so.  We  answer:  it  is  suflRcient  for  us  if  they 
are  true.  If,  as  is  to-day  perfectly  demonstrated,  the  ideas  of  the  middle  ages  concerning  the 
etiology  of  infective  diseases  were  in  many  points  more  exact  than  those  which  have  come  to 
jjredominate  in  the  last  thirty  years,  ought  we  to  deny  the  truth  and  the  results  of  honest 
observations,  of  irrefutable  researches,  solely  because  they  confirm  in  part  opinions  which 
prevailed  in  the  middle  ages  ? 

For  example:  Three  centuries  ago  phthisis  was  held  to  be  an  infectious,  communicable 
disease,  and  in  the  sixteenth  century,  in  Florence  and  in  other  centers  of  Italy,  the  Govern- 
ment treated  the  effects  of  phthisical  patients  with  all  the  rigorous  precautions  which  to-day 
science  suggests  for  infective  diseases.  Those  practices,  those  ideas,  date  from  antiquity;  but 
to-day  they  revive  again  in  their  greatest  splendor  because  science,  with  irrefutable  experi- 
mental proof,  has  demonstrated  the  truth  of  conceptions  which  in  those  times  were  based  only 
upon  empirical  observation. 

What  more?  When  it  shall  be  irrefutably  demonstrated  that  the  bacilli  discovered  by 
Koch  are  the  pathogenic  agents  of  cholera  another  ancient  belief,  another  mediaeval  supersti- 
tion will  have  its  confirmation  in  the  scientific  conquests  of  to-day. 

The  pathogenic  value  of  the  comma  bacilli  being  once  confirmed,  who  would  indeed  deny 
the  possibility  of  planting  this  terrible  disease  in  a  healthy  country?  A  person  having  the 
wickedness  as  well  as  the  skill  in  laboratory  manipulations  by  putting  into  a  reservoir  of 
drinking  water  the  fluid  cultures  containing  the  morbific  germs  could  easily  create  a  cholera 
epidemic  in  a  given  locality.  But  let  us  leave  aside  these  profitless  declamations  Let  us  bow 
to  truths  scientifically  demonstrated  and  take  counsel  from  them  without  prejudice  and 
without  endeavoring  to  cloud  them  in  order  to  escape  the  conclusions  which  may  be  deduced 
from  them. 


CHOLERA  IN  EUROPE  AND  INDIA.   '  827 

« 

II. — To  Mm  who  asks  for  rules  of  public  healtli  intended  to  prevent  tlie  importation  of 
the  germs  of  cholera  we  must  reply,  absolutely  and  exclusively  upon  scientific  grounds,  that 
all  the  rules  required  are  foiand  comprised  in  a  rigorous  and  absolute  suspension  of  all  inter- 
course by  man  and  things  with  an  infected  locality. 

Upon  this  point  all  are  agreed,  and  aside  from  the  definition  of  the  individuality  of  the  in- 
fective principle  which  may  still  be  controvertible,  every  one  recognizes  as  beyond  doubt  that 
tlie  infective  material  of  cholera  is  never  elaborated  spontaneously  through  any  conditions  of  an 
unhealthy  place,  but  that  it  is  always  imported.  Respecting  this,  we  are  glad  to  be  able  to 
say  to-day  that  in  Italy  the  question  is  no  longer  discussed,  any  more  than  it  is  in  Germany. 

Differences  of  opinion  commence,  however,  when  we  come  to  consider  the  i^ractical  api)li- 
cation  of  these  scientific  maxims  to  the  protection  of  the  public. 

We  will  examine  now  the  follov/ing, questions  in  their  order: 

(o)  As  to  the  general  defense  of  the  continent  of  Europe  against  the  importation  of  the 
infective  material  from  Asia. 

(6)  As  to  the  individual  defense  of  European  nations  against  each  other  after  the  infect- 
ive material  may  have  been  imported  into  Europe. 

(c)  As  to  the  defense  against  each  other  of  the  various  localities  of  the  same  State  when 
the  infective  material  shall  have  i:)enetrated  into  any  part  of  the  latter. 

As  respects  the  first  case,  the  general  defense,  that  is,  of  the  European  continent,  there  is 
a  general  agreement  concerning  the  policy  of  applying  the  maxim  above  enunciated  in  all  its 
severity  and  in  its  extreme  consequences. 

I  shall  certainly  not  dilate  upon  this  point,  which  was  perfectly  and  almost  unanimously 
settled  by  the  International  Conference  of  Constantinoj^le  in  1866  and  by  that  of  Vienna  in 
1874.  It  is  indubitable  that  if  the  quarantine  measures  agreed  upon  for  the  ports  of  the  Red 
Sea  and  the  Caspian  Sea,  where  these  strategic  points  of  defense  are  well  guarded,  should  l)e 
always  enforced  in  all  the  rigor  possible,  the  inhabitants  of  Europe  would  be  in  the  great  ma- 
jority of  cases  protected  from  an  invasion  of  cholera. 

But  not  always,  and  the  present  epidemic  which  menaces  Europe  is  a  proof  of  this,  for  the 
infective  material  arrived  directly  at  Toulon  from  Tonquin  without  touching  Egyi:)t  and  with- 
out passing  through  the  points  of  international  defense.  It  can  be  proven  that  the  importation 
of  the  disease  eluded  international  observation  and  that  the  defense  of  Europe  rested  in  the 
hands  of  a  single  nation,  which,  through  egotism,  or  selfishness,  or  natural  indolence,  allowed 
the  enemy  to  triumphantly  enter.  It  is  on  this  account  that  there  is  a  necessity  for  individual 
defense  of  the  nations  of  Europe  against  each  other. 

The  measures  proposed  and  from  time  to  time  enforced  for  the  accomplishment  of  this  end 
are  the  following:  (1)  Absolute  isolation;  (2)  maritime  quarantine;  (3)  land  quarantine; 
(4)  medical  inspection. 

Absolute  isolation  was  attemj)ted  by  military  cordons  which  should  absolutely  prevent 
the  entrance  of  every  one  into  a  State  still  healthy. 

Maritime  and  land  quarantines,  the  quarantine  being  passed  upon  ships  or  in  lazarettos 
before  permission  to  enter  upon  the  territory  of  a  State. 

Medical  inspection  as  well  of  those  coming  from  sea  as  over  land. 

Maritime  inspection  ought,  according  to  the  decisions  of  the  Conference  of  Vienna,  to  be 
performed  by  means  of  medical  officers,  who  should  visit  the  ships  and  examine  the  crew  an'd 
passengers.  If  the  ships  proceed  from  an  infected  point  and  have  had  aboard  attacks  or  deaths 
from  cholera,  but  are  not  thus  afflicted  at  the  time  of  their  arrival,  all  of  the  healthy  should 
be  admitted  to  "free  pratique"  after  a  rigorous  disinfection  of  their  persons  and  their  effects. 
The  ship  and  the  merchandise  shoiild  be  also  disinfected. 

As  to  arrivals  by  land,  medical  inspection  should  include  all  travelers  who  wish  to  enter 
the  State  by  rail  or  in  any  other  manner.  To  that  end  sanitary  officers  should  inspect  trav- 
elers at  their  arrival  and  during  their  journey.  This  should  be  done  at  stations  previously 
established  along  the  railways  and  at  the  points  of  their  arrival  whenever  they  present  sus- 
picious symptoms.    All  those  who  exhibit  no  suspicious  symptoms  should  be  allowed  to  go  free. 

The  effects  of  travelers  or  merchandise  coming  from  infected  localities  should  be  disin- 
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fected.    The  process  of  disinfection  should  he  capahle  of  destroying  infective  material  which 
may  he  found  in  anything  coming  from  a  region  infected  by  cholera. 
Such  is  the  system  adopted  by  Germany,  France,  and  Switzerland. 

What  system  is  preferable?  If  in  determining  the  criteria  which  shoiild  guide  us  in  pro- 
viding for  the  defense  of  a  nation  against  importable  diseases  a  government  were  able  to  fol- 
low solely,  exclusively,  and  without  hesitation  the  knowledge  which  is  possessed  concerning 
their  etiology,  the  system  of  absolute  isolation  (it  being  possible  to  enforce  it  and  the  proper 
means  being  at  hand)  would  constitute  the  most  perfect  and  the  most  complete  of  all  measures 
of  defense,  would  be  capable  of  furnishing  the  necessary  guaranties,  and  would  be  the  only 
one  responding  to  the  requirements  of  science.  And  yet  these  measures,  it  is  asserted,  are 
condemned  by  science  and  are  inefficacious. 

But  if  they  are  not  condemned  by  science  they  are  impossible  to  enforce  on  account  of 
insurmountable  difficulties,  especially  when  a  large  nation  is  in  question,  because  of  the  exi- 
gencies of  trade  and  commerce  and  of  civil  relations.  It  being  necessary,  therefore,  to 
renounce  measures  of  absolute  defense  by  reason  of  their  impolicy,  there  remain  those  of  rela- 
tive defense,  viz,  quarantine  by  sea  and  land  and  sanitary  inspection. 

Quarantines  have  many  and  vigorous  oiDponents.  Whether  land  or  sea  quarantine  is  in 
consideration  the  formation  of  lazarettos  as  well  for  those  proceeding  by  land  as  for  those 
arriving  by  sea  from  centers  of  infection  is  involved.    The  objections  deserve  to  be  examined. 

It  is  perfectly  true  that  quarantines  may  cause  the  collection  in  lazarettos  at  the  frontiers 
of  many  individuals  suffering  with  the  disease,  and  it  is  also  perfectly  true  that,  absohitely 
speaking,  each  point  at  which  cases  of  infective  disease  are  found  collected  together  may  be 
considered  and  denominated  a  center  of  infection. 

All  this  is  true,  but  can  it  be  invoked  in  condemnation  of  the  system  of  quarantine?  Is  it 
true  or  not  that  the  patients  assembled  there  in  those  lazarettos  were  individuals  who  would 
otherwise  have  penetrated  into  the  State?  Is  it  true  or  not  that  by  collecting  patients  together 
here  and  there  more  centers  of  infection  might  be  created,  and  in  points  not  prepared  for  the 
emergency,  where,  on  account  of  special  local  conditions  and  defective  measures  devised,  the 
authorities  might  be  impotent  to  prevent  the  propagation  of  the  infective  material  ?  When  a 
country  has  the  misfortune  to  Ijorder  upon  another  in  which  cholera  exists,  and  therefore  can 
not  but  receive  infected  persons,  is  it  not  perhaps  preferable  that  the  latter  should  be  collected 
where  the  topographical  conditions  are  favorable  and  where  there  are  proper  means,  previously 
provided,  capable  of  preventing  this  center  from  becoming  dangerous  to  the  State  desirous  of 
protecting  itself?  Is  it  not  preferable  to  give  battle  to  the  enemy  upon  ground  previously 
chosen  and  studied  rather  than  accept  it  where  and  when  he  may  please  to  offer  it? 

But  let  us  pass  on,  for  we  have  already  wasted  too  many  words  in  destroying  this  puerile 
objection,  presented  by  the  laity. 

But  besides  this  common  objection  to  systems  of  quarantine  yet  others  are  raised. 

It  is  not  denied  that  quarantine  is  capable  of  securing  the  effect  proposed,  but  it  is  held 
that  in  actual  practice  it  is  useless  because  communication  by  land  (except  in  the  case  of 
islands)  betwen  affected  European  nations  and  those  which  are  healthy  is  uncontrolled  by  an 
adequate  surveillance. 

This  is  a  reasonable  objection,  for  only  maritime  quarantines  between  European  nations 
with  whom  communications  by  land  are  j)Ossible  and  rapid  are  purely  and  simply  an  ab- 
surdity. They  can  not  prevent  public  misfortune  and  they  occasion  very  great  injury  to  the 
trade  and  navigation  of  the  coiTutries  which  adopt  them.  These  objections,  however,  apply  to 
maritime  defense,  which  is  a  complement  of  that  by  land. 

Land  qiiarantines  which  are  intended  as  complementary  to  sea  quarantines  are  savagely 
and  strongly  opposed.    The  objections  may  be  mentioned  under  the  following  captions: 

(1)  The  impossibility  of  enforcing  them. 

(2)  The  damage  which  they  occasion  to  the  commerce  of  the  nation. 

(3)  The  protective  effect  which  they  produce  is  insufficient. 
Let  us  examine  these  objections. 

The  impossibility  of  enforcing  land  quarantine  should  not  be  affirmed  since  the  Italian 
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Go vernment established  and  organized  thirty-one  laJid  lazarettos  at  tlie  frontier  in  a  few  days. 
This  experiment  has  perfectly  demonstrated  that  a  system  (^f  quarantine  by  land  ])lanned 
and  organized  in  moments  of  calmness,  studied  out  in  all  of  its  details  in  such  a  manner  as  to 
meet  the  requirements  of  every  scientific  exigency,  is  undoubtedly  attainable. 
The  second  objection  is  more  serious. 

The  commerce  of  a  nation  is  a  thing  intimately  related  to  its  wealth,  and  the  hygienic  con- 
dition of  a  population  is  in  almost  direct  dependence  upon  their  financial  condition,  so  that 
this  objection  has  a  double  aspect,  economic  on  the  one  side  and  hygienic  on  the  other. 

But  w;e  believe  that  a  minute  analysis  of  the  facts  would  remove  most  of  the  force  of  tliis 
objection,  if  not,  indeed,  destroy  it  entirely. 

The  measures  of  defense  against  the  importation  of  the  disease  ought  to  be  separately 
examined  as  to  their  effects  relative  to  persons  and  relative  to  merchandise. 

Relative  to  persons  it  is  a  fact  that  they  are  disturbed  and  their  movements  are  rendered 
less  active  by  land  quarantines. 

But  the  movements  of  merchandise  are  little  affected  by  land  quarantines.  They  are  so  by 
sea  quarantines,  but  these  are  to-day  far  less  objected  to  ;  yet,  considering  the  relations  between 
the  various  nations  of  the  continent  of  Europe,  they  should  have  indeed  but  little  importance, 
for  trade  between  them  is  conducted  over  land.  Now,  we  must  admit  that,  in  view  of  these 
peciiliarities  of  European  commerce,  the  movements  of  persons  is  a  factor  of  much  less  impor- 
tance. To-day  it  is  the  telegraph  which  conducts  and  concludes  all  large  transactions.  When, 
therefore,  the  post  and  the  telegraph  are  free,  when  merchandise  can  circulate  from  one  nation 
to  another,  commerce  is  little  or  not  at  all  damaged  by  the  existence  of  terrestrial  quarantines. 
The  war  made  in  the  name  of  commerce  upon  maritime  quarantines  formerly  was  waged  alto- 
gether in  consideration  of  merchandise  and  not  of  persons. 

This  reasoning  is  as  simple  as  it  is  obvious,  and.  in  our  opinion,  it  destroys  one  of  the 
gravest  objections  which  are  urged  against  land  quarantines,  if  it  does  not  altogether  remove 
the  others.  The  habit  among  the  masses  and  with  the  political  press  of  observing  slightly  and 
very  superficially  the  daily  phenomena  of  social  life,  without  understanding  the  factors,  prevails 
too  much  among  us.  If  with  land  quarantine  the  harvests  diminish,  as  also  trade  with  France, 
it  is  of  course  the  quarantine  which  is  at  fault !  Thus  the  masses  reason,  and  jump  at  conclu- 
sions. 

But  why  is  not  another  possible  important  factor  taken  into  consideration,  for  it  seems  to 
me  a  principal  factor  in  this  diminution  of  trade,  that  is,  that  the  epidemic  itself  causes  this 
diminiition  ?  When  the  figures  respecting  the  commerce  between  Italy  and  France  duiing 
the  present  epidemic,  while  land  quarantines  were  enforced,  shall  be  compared  with  those  re- 
lating to  commerce  during  the  preceding  epidemic,  while  the  frontiers  were  free,  we  shall  have, 
I  am  convinced,  a  proof  of  the  irrefutable  fact  that  not  the  land  quarantines  but  the  cholera 
itself  was  the  cause  of  the  paralysis  of  trade. 

How  many  times  have  we  not  seen  the  natural  effects  of  malaria  and  of  syi^hilis  attributed 
to  quinine  and  to  mercurials.  We  who  live  in  the  first  commercial  city  of  the  kingdom,  having 
a  custom-house  which  alone  gives  to  the  treasury  of  the  State  as  much  as  all  the  other  custom- 
houses taken  together;  in  a  city  where  from  their  experience  business  men  are  in  a  position  to 
see  and  estimate  the  damages  which  follow  an  epidemic  of  cholera,  as  well  as  those  which  re- 
sult from  the  measures  of  quarantine,  we  have  not  found  any  one  to  complain  of  the  delay 
which  travelers  were  obliged  to  suffer  at  the  frontiers.  Our  chamber  of  commerce,  through 
its  president,  expressed  itself,  on  the  contrary,  as  satisfied,  and  i)ublicly  thank  the  Govern- 
ment for  these  quarantines. 

And  we  believe  that  every  person  in  Italy  who  knows  how  to  distinguish  the  interests  of 
that  extensive  traffic  and  of  commerce,  through  which  the  heart  of  a  great  nation  beats,  from 
that  of  the  boarding-house  keepers,  who  alone  experience  actual  damage  from  the  quarantine 
measures  enforced  at  the  land  frontiers,  will  be  of  a  similar  opinion. 

Let  us  consider  now  the  objections  which  are  raised  concerning  the  insufficiency  of  the 
measures  of  quarantine.    These  objections,  we  have  already  said,  are  rational  and  well  founded. 
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We  must  admit  it  to  be  impossible  that  all  persons  coming  from  an  infected  nation  sball, 
before  entering  into  the  State,  undergo  quarantine  at  the  land  frontiers. 

In  the  same  manner  that  the  customs  examinations  are  escaped  so  sometimes  sanitary- 
inspection  is  avoided. 

Nor  is  this  all.  It  must  be  further  admitted  that  it  is  quite  possible  that,  notwithstanding 
the  fact  of  having  undergone  quarantine,  some  persons  coming  from  a  locality  attacked  by 
cholera  may  introduce  the  infective  material  into  the  State  which  he  desires  to  enter.  It  can 
be  carried  in  their  effects  and  in  their  persons  by  means  of  that  simple  and  inocuous  affection — 
really  the  beginning  of  cholera — designated  as  choleraic  diarrhcea. 

Those  suffering  with  it  upon  their  arrival  do  not  present,  it  should  be  remarked,  any  manifes- 
tation of  disease  worthy  of  note.  They  experience  only  some  diarrhoeal  evacuations,  accom- 
panied by  a  peculiar  weakness — phenomena  which  may  not  be  followed  by  any  serious  conse- 
quence. 

These  diarrhoeas  escape  the  attention  of  the  lazaretto  physicians;  those  suffering  from 
them  are  given  clean  certificates;  nevertheless  their  evacuations  contain  the  germs  of  the 
disease,  whatever  they  may  be,  which,  wherever  they  arrive,  are  capable  of  creating  a  focus 
of  infection  and  of  finally  becoming  the  starting-point  of  a  severe  epidemic. 

But  between  "'being  insufficient,"  which  we  have  indeed  admitted,  and  "being  useless," 
as  some  claim,  there  is  a  wide  difference.  It  is  an  indubitable  fact,  thanks  to  these  measures, 
that  persons  tvho  might  fall  sick  until  cholera  and  die  here  and  there  in  the  various  communes 
of  the  State  are  stopped  and  confined  in  the  lazarettos  at  the  frontiers. 

In  these  lazarettos,  furthermore,  the  operations  of  cleansing  and  disinfection  of  the  effects 
of  persons  proceeding  from  an  infected  locality,  as  dangerous  to  public  health  as  the  sick,  and 
even  more  so,  can  be  carefully  and  thoroughly  practiced. 

The  measures  of  quarantine,  therefore,  hinder  the  arrival  of  infectious  material,  if  not  in 
all,  at  least  in  many  parts  of  the  State.  If  after  the  entrance  of  the  disease  into  the  coimtry 
some  localities  shall  yet  become  infected  by  subsequent  transportation  from  the  interior,  we 
can  not  in  any  manner  deny  that  the  preventive  measures  enforced  may  have  retarded  the 
spread  of  the  disease — that  they  can  have  a  decided  importance  and  save  cities  and  entire  pro- 
vinces from  grave  epidemics. 

A  word  upon  the  sanitary  inspection  of  travelers.  The  objection  of  insufficiency  applies 
still  more  to  this  than  to  the  quarantines.  Whilst  the  quarantines  arrest  the  greatest  number  of 
those  in  ivhom  the  disease  already  exists  in  the  latent  form,  the  sanitary  inspections  discover 
only  those  in  whom  the  disease  is  already  manifest. 

These  may,  nevertheless,  become  useful  measures  and  serve  a  useful  purpose  in  this  re- 
gard— most  useful  in  those  cases  where  the  medical  inspections  are  accompianied  not  only  by 
disinfection,  but  also  by  washing,  and,  further  still,  by  destruction  of  the  personal  effects  of 
the  traveler. 

After  the  critical  examination  which  we  have  just  made  we  ought,  therefore,  to  conclude 
that  non-infected  nations  for  defense  against  infected  nations  do  not  possess  preventive  meas- 
ures of  any  absolute,  but  only  of  a  relative,  value  as  a  means  of  defense  against  infected  nations. 
Should  we,  however,  on  account  of  their  instifficiency,  advise  the  Government  to  renounce 
altogether  these  possible  means  of  defense?  We  do  not  think  so.  If  the  diverse  means  of 
prevention  which  had  been  made  use  of  by  governments  in  the  interests  of  nations  and  of 
society  must,  on  pain  of  being  abolished,  respond  in  a  complete  and  absolute  manner  to  the 
necessities  of  those  who  have  selected  them  the  action  of  governments  would  be  reduced  to 
absolutely  nothing.  We  could  not  find  a  single  measure  among  the  innumerable  ordinances 
of  the  most  civilized  nations  of  the  world  capable  of  withstanding  a  systematic  criticism. 
From  the  most  potent  means  of  offense  and  defense  with  which  a  nation  girds  itself  to  repel 
an  armed  foe  to  the  minute  and  multifarious  disciplines  which  in  the  interests  of  disease  are 
enforced  for  the  moderation  and  regulation  of  the  intricate  interests  of  active  human  life 
nothing  is  found  which  responds  in  an  absolute  manner  to  the  requirements  of  the  case.  What 
is  the  fortress  capable  of  really  arresting  an  invading  army?   What  is  the  armor  which  per- 
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fectly  defends  the  sides  of  a  ship  ?  What  is  the  provision  of  law  which  represses  abuses  in  an 
absolute  manner  ? 

Arguments  thus  sophistical  and  capricious  are  usually  ended  by  invoking  science  in 
defense  of  passions  with  which  science  has  nothing  to  do.  To  say,  for  example,  as  is  said, 
that  science  condemns  land  quarantines  because  they  are  difficult  of  enforcement,  that  it  con- 
demns them  because  they  are  damaging  to  commercial  interests,  is  to  place  too  small  an  estimate 
upon  the  amount  of  intelligence  and  iipon  the  degree  culture  of  those  who  read. 

It  is  recognized,  therefore,  and  well  it  is  so,  that  in  order  to  defend  states  from  invasions 
of  infectious  and  epidemic  diseases  such  as  cholera  governments  have  the  duty  and  the  right 
to  adopt  those  measures  of  prevention  which  are  possible  to  enforce,  although  they  may  have 
a  value  not  absolute  but  relative.  Nor  must  we  forget  that  it  is  incumbent  upon  us  physi- 
cians to  point  out  all  the  possible  preventive  measures,  at  the  same  time  indicating  those 
which  have  the  best  scientific  warrant.  To  the  governments  belong  the  duty  of  selecting 
from  time  to  time  those  which  according  to  circumstances  are  advisable  for  securing  the 
greatest  possible  protection  to  the  multiple  interests  of  the  nation  and  which  meet  the  special 
conditions  encountered. 

But  it  ought  not  to  be  forgotten  that  the  circumstances  under  which  the  danger  of  impor- 
tation of  the  disease  presents  itself  are  various. 

Imagine  that  cholera  has  broken  out  in  a  neighboring  nation,  but  in  a  part  of  it  quite  dis- 
tant from  the  frontier,  a  part  with  which  there  has  been  no  active  communication,  and  that 
the  existence  of  the  epidemic  can  not  caiise  a  current  of  emigration  from  that  locality  towards 
the  national  frontier,  well,  in  such  a  case  quarantine  is  unnecessary.  In  such  a  case  medical 
inspection  of  all  travelers,  careful  disinfection,  and  if  possible  the  destruction  of  their  effects 
will  be  sufficient. 

Imagine  the  case,  on  the  contrary,  in  which  the  morbific  focus  exists  at  a  point  near  the 
frontier  and  crowds  of  emigrants  are  moving  towards  the  adjoining  nation;  then  simple 
inspection  will  no  longer  be  sufficient  and  special  measures  of  quarantine  will  be  most  useful 
on  the  one  hand  for  limiting  this  current  of  emigration,  and  on  the  other  it  will  permit  of 
more  rigorous  and  more  thorough  medical  inspection,  and  will  allow  the  disinfection  and  the 
cleansing  of  the  elfects  of  the  travelers  to  be  more  exact  and  perfect. 

Other  contingencies  will  from  time  to  time  give  occasion  for  still  furtJier  variations;  thus, 
for  example,  we  may  close  the  frontiers  upon  every  side  which  is  menaced,  and  when  it  is 
indicated  by  special  conditions,  at  the  other  frontiers  we  may  subject  the  travelers  only  to  a 
personal  medical  inspection  and  to  a  rigorous  cleansing  of  their  effects.  Those  who  have 
traversed  two  or  three  hundred  kilometers  of  railway  and  have  spent  some  hiindreds  of  francs 
in  order  to  enter  the  country  at  a  very  distant  part  of  the  frontier  for  the  purpose  of  avoiding 
the  quarantine  are  relatively  very  few  and  are  persons  in  good  financial  situation.  An  accurate 
inspection  is  on  the  one  hand  quite  difficult,  whilst  on  the  other  hand  the  probability  that  the 
disease  may  be  imported  by  them  is  remote  and  in  fact  exceptional.  Cholera  is  an  infirmity 
which  in  great  part  exclusively  preys  upon  those  who  live  in  want;  on  the  contrary,  we  must 
agree  that  people  well  to  do  rarely  carry  their  effects  impregnated  with  infective  material.  We 
shall  indeed  find  among  the  latter  none  who,  for  example,  carry  with  them  the  effects  of  a 
person  dead  of  cholera  or  which  a  cholera  patient  has  worn.  It  is  very  easy,  however,  to  find 
among  the  unfortunate  many  who  are  unwilling  to  part  with  objects  which  constitute  their 
whole  property  and  which  tliey  can  not  easily  replace. 

The  duration  of  quarantine  ought,  however,  to  be  brief,  not  more  than  two  or  three  days, 
with  authority  of  the  physicians  to  shorten  or  prolong  it  according  to  circumstances.  The 
period  of  incubation  at  most  is,  according  to  the  opinion  of  the  most  accredited  pathologists, 
held  to  be  about  three  days. 

It  is  true  that  sometimes  it  appears  to  have  a  greater  duration,  even  of  some  weeks,  but 
these  are  exceptional  cases  in  which  it  may  be  doubted  if  this  prolongation  of  the  incubation 
may  not  be  more  apparent  than  real,  because  the  infection  might  have  occurred  later  than  it 
seemed  through  infective  material  existing  in  the  effects  of  the  attacked;  the  latter  after  having 
departed  from  infected  centers  in  a  perfect  state  of  health,  may  become  infected  beyond  the 
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centers  themselves  and  in  a  locality  perfectly  healthy,  by  these  effects  if  they  contain  the  mor- 
bific germs. 

The  duration  of  quarantine  should  be  the  same  for  maritime  as  for  land  quarantine;  the 
disparity  of  the  present  practice  which  imposes  twice  or  triple  the  length  of  quarantine  upon 
those  who  desire  to  enter  the  State  by  sea  is  an  absurdity. 

Finally,  we  must  recognize  the  fact  that  divers  will  be  the  precautions  to  be  taken  by 
nations,  according  to  their  internal  hygienic  condition,  according  to  the  good  organization  of 
their  j^rovincial  hygienic  service  and  according  to  the  intelligence  of  the  population.  When  a 
government  is  convinced  that  the  morbific  germs,  wherever  they  may  chance  to  be  carried  will 
be  extinguished  and  will  not  in  any  manner  find  the  means  of  multiplication,  it  may  leave  its 
own  frontiers  entirely  open  and  limit  itself  to  medical  inspection,  whilst,  on  the  contrary,  the 
measures  of  protection  to  be  enforced  should  certainly  be  much  more  severe  and  rigorous  in 
the  case  of  nations  in  which  unfortunately,  as  in  ours,  the  illiterate  may  be  in  large  numbers, 
the  provincial  hygienic  service  with  a  few  exceptions  non-existent  or  disorganized,  the  intel- 
ligence of  the  masses  very  limited — when,  in  fine,  a  government  is  convinced  that  in  many  points 
where  by  chance  the  morbific  germs  may  arrive  there  will  be  found  a  soil  abundantly  favorable 
for  its  reproduction,  such  as  in  Busca,  Naples,  Spezia,  and  the  like.  The  method  of  selection 
of  the  principal  measures  of  defense  by  different  nations  by  taking  as  a  standard  of  compari- 
son the  measures  of  defense  put  in  practice  by  others  is  therefore  erroneous.  If  the  measures 
of  defense  are  to  be  useful  and  efficient  they  must  have  reference  to  the  special  conditions  of 
each  nation.  Nor  on  this  account  would  it  be  possible  to  adopt  for  all  the  European  nations  a 
system  of  uniform  defense  against  those  which  might  percliance  be  infected.  Whilst  the 
adoption  of  collective  preventive  measiires  by  the  nations  in  order  to  prevent  the  importation 
of  the  morbific  germ  from  India  into  Europe  might  be  very  usefiil,  yet  those  measures  of  pro- 
tection which  each  nation  should  take  when  the  disease  has  reached  Europe  can  no  longer  be 
uniform.  The  effort  to  interest  an  international  congress  in  this  matter  would  be  absurd,  be- 
cause this  would  be  to  treat  of  measures  of  protection  incident  to  the  different  internal  condi- 
tion of  each  nation. 

III. — The  question  of  internal  defense  is  presented  unfortunately  every  time  that  an 
epidemic  of  cholera  occurs  in  Europe.  Early  or  late  the  disease  usually  crosses  the  national 
frontier  and  causes  more  or  less  damage,  according  to  the  manner  in  which  the  internal  defense 
has  been  provided  for  and  is  conducted. 

The  security  of  the  internal  defense  depends  altogether  upon  the  greater  or  lesser  accuracy 
with  which  the  governmental  and  the  communal  authorities  comply  with  the  requirements  of 
hygiene.  The  infectious  germs  once  arrived  in  a  lopality,  they  will  never  be  able  to  do  any 
damage  if  they  do  not  meet  with  a  favorable  soil  for  their  reproduction.  When  there  is  dili- 
gence exercised  in  removing  all  the  conditions  which  can  contribute  to  this  reproduction  the 
enemy  can  be  fearlessly  defied,  because  deprived  of  its  sustenance  it  must  die,  and  it  is  the 
knowledge  of  being  thus  powerfully  guarded  that  creates  the  security  with  which  some  of  the 
most  civilized  nations  of  Europe  allow,  without  any  attempt  at  defending  the  frontier,  free 
entrance  to  the  disease,  convinced  that  it  can  not  spread. 

But  unfortunately  such  a  security  can  not  exist  everywhere,  because  everywhere  there  is 
not  the  consciousness  of  having  removed  every  condition  capable  of  supplying  sustenance  to 
the  morbific  germs.  In  the  latter  case  the  effort  at  internal  defense  should  be  inspired  by  a 
determination  to  contest  the  ground  step  by  step  with  the  disease  and  to  protect  as  much  of 
the  country  as  i^ossible.    The  means  suggested  for  this  end  are  the  following: 

(1)  Rigorous  isolation  of  the  first  attacked,  of  their  families,  of  every  one  who  has  direct 
or  indirect  communication  with  them,  conjoined  with  rigorous  disinfection. 

(2)  Rigorous  isolation  by  means  of  sanitary  cordons  of  the  localities  in  which  the  large 
number  of  cases  renders  partial  isolation  no  longer  possible. 

(3)  Enforcement  of  all  advisable  measures  for  discipline  and  for  limitation  of  emigration 
from  the  infected  to  the  healthy  localities  when  it  may  not  be  possible  to  insure  isolation  by 
the  establishment  of  sanitary  cordons. 

A  critical  examination  should  be  made  of  those  measures  whose  efficiency  has  been  variously 
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appreciated  and  of  which  some  were  recently  subjected  in  Italy  to  an  active  and  unjustifiable 
opposition. 

The  utility  of  rigorous  isolation  of  the  first  case  and  of  careful  and  thorough  disinfection 
has  come  to  be  universally  admitted  for  to -day  no  one  any  longer  attempts  to  deny  it.  But  it 
must  be  known  that  it  happens  very  frequently  that  these  measu.res  of  prevention  are  not 
applied  to  the  first  case,  either  through  the  fault  of  the  x)hysicians  or  throi;gh  the  fault  of  the 
authorities,  and  indeed  frequently  through  the  fault  of  every  one.  These  deplorable  omissions 
through  which  destructive  epidemics  often  originate  proceed  from  the  uncertainty  of  the 
physicians,  which  we  do  not  wish  to  stigmatize  as  culpable.  They  have  a  patient  who  jjresents 
the  common  asjjects  of  the  disease,  a  diarrhoea,  with  vomiting, 'cramps,  cyanosis,  algidity,  and 
aphonia,  but  they  find  that  the  patient  has  recently  committed  an  imprudence  in  diet  or  that 
he  has  drank  heavily. 

It  is  for  them  an  attack  of  indigestion  complicated  by  acute  alcoholism,  but  they  forget 
that  indigestion  and  alcoholism  never  give  rise  to  such  phenomena.  They  even  allow  them- 
selves to  hazard  the  term  cholera  nostras,  being  very  much  biased  by  the  absence  of  facts 
which  prove  the  possibility  of  infection,  and  they  forget  the  precept  taught  by  all  the  jiatholo- 
gists  that  when  cholera  has  passed  the  frontiers  of  a  nation  there  is  no  longer  room  to  speak 
of  cholera  nostras.  The  conditions  and  times  of  infection  are  so  subtle  that  often  it  is  imiDos- 
sible  to  appreciate  them.  In  the  midst  of  this  uncertainty  no  attempt  is  made  to  destroy  the 
infective  materials  and  to  prevent  their  circulation.  The  patient  dies,  but  many  times  even 
this  result,  which  unfortunately  is  very  significant,  does  not  suffice  to  open  their  eyes.  The 
autopsy  is  made;  it  is  found  that  the  deceased  had  a  heart  trouble  or  a  pulmonary  cavity  or  a 
cerebral  softening  and  then  all  anxiety  is  removed;  the  cause  of  death  is  satisfactory  and  is 
found.  The  very  great  error  is  committed  of  not  comprehending  that  tlie  morhid  symptoms 
'presented  by  the  patient  do  not  belong  to  those  anatomical  lesions  of  the  viscera  met  xvitli  and 
can  not  be  invoiced  to  explain  the  death  ivhich  folloived  the  symp)toms  in  question.  And  at  the 
same  time  still  another  no  less  grave  error  is  committed  by  not  remembering  the  teachings 
of  experience,  that  the  Asiatic  disease  attacks  by  preference  persons  who  are  already  seized 
with  another  infirmity. 

We  do  not  discuss  the  cases  in  which  the  uncertainty  of  the  physician  has  a  less  plausible 
and  less  honorable  excuse,  viz,  the  fear  of  a  mayor  who  does  not  wish  that  cholera  shall  be 
declared  to  exist  in  the  commune  over  which  he  governs,  or  the  fear  of  a  political  journal 
which,  making  itself  the  interpreter,  as  sometimes  happens,  of  the  crude  notions  of  the  masses 
■of  incompetent  persons,  sends  to  Coventry  the  physician  who  fulfills  his  duty  by  declaring  a 
suspected  case. 

The  physician  who  has  a  knowledge  of  his  proper  duty  ought  not  to  allow  himself  to  be 
overcome  by  such  fears,  but  too  often  it  is  observed  that  sometimes  those  who  have  the  cour- 
age to  perform  their  duty  suffer  for  doing  it.  I  have  seen  a  municipal  i^hysician  obliged  to 
tender  his  resignation  because  he  dared  to  affirm  the  death  of  a  lady  from  cholera  which  the 
head  of  the  communal  administration  most  energetically  insisted  should  be  attributed  to  indi- 
gestion. And  I  have  seen,  even  in  Genoa,  a  distinguished  physician  subjected  to  unjust  sneers 
and  indignities,  who,  conscious  of  his  duty,  declared  three  cases  of  cholera  existing  in  a  popu- 
lous quarter  of  the  city;  \>\\i  his  declaration  caused  the  municipality  to  take  the  necessary 
.steps  for  the  extinguishment  in  its  origin  of  a  focvis  of  infection,  and  gained  the  applause  of 
those  who  were  competent  to  aj^preciate  his  act. 

As  to  the  communal  authorities,  all  withoiit  exception  show  themselves  unwilling  to 
recognize  as  such  the  first  case  of  cholera,  but,  denying  it,  they  have  often  nevertheless  the 
good  sense  to  enforce  isolation  and  infection;  there  are,  however,  those  Avho  unfortunately  are 
so  blind  as  to  remain  inactive.  If  the  latter  are  inexcusable  the  former  are  not  blameless. 
The  announcement  of  the  first  cases  has  the  greatest  importance  from  a  special  point  of  view. 
In  every  center  there  are  always  persons  instinctively  timorous,  viz,  those  who  flee — and  those 
do  well  to  fly  who  do  not  possess  a  calm  mind— at  the  first  announcement  of  the  outbreak  of  the 
disease.  It  is  preferable  in  the  interest  of  the  regions  not  yet  affected  where  they  halt  that 
the  timorous  depart  when  the  infection  is  not  yet  extensive  in  the  citj^  whence  they  depart. 
S.  Mis.  93—53 
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Those  who  leave  at  the  outbreak  of  the  very  first  cases  are  not  likely  to  carry  the  disease 
elsewhere. 

Under  this  miserable  system  of  concealment  it  often  happens  that  precipitous  emigration 
occurs,  and  on  a  large  scale,  when  the  epidemic  has  almost  reached  its  height;  then  the  seeds 
of  the  disease  may  be  sown  by  the  fugitives  all  along  the  ronte  which  the  latter  follow. 

Although  the  advisability  of  isolation  and  disinfection  of  the  first  individuals  attacked  is 
generally  admitted,  it  is  difficult,  however,  to  practice  them  upon  every  person  who  may  have 
been  directly  or  indirectly  in  communication  with  the  person  attacked.  These  measures  are 
enforced  ordinarily  in  the  large  cities,  but  rarely  in  the  small  communes,  Avhere  the  mayors 
very  frequently,  either  through  ignorance  or  unwillingness  to  interfere  with  particular  inter- 
ests, refuse  to  enforce  such  measures.  The  infected  foci  may  be  developed  right  at  the  gates 
of  large  cities  which,  after  having  spent  enormous  sums  in  measures  of  defense,  find  them- 
selves invaded  by  the  disease  through  the  culpable  carelessness  of  a  rural  municipality. 

Should  isolation  continue  after  the  occurrence  of  the  first  cases?  Yes,  without  doubt. 
As  long  as  the  infection  does  not  spread  over  the  whole  commune  it  is  necessary  to  persevere 
in  isolation  and  in  all  its  associated  measures  with  indefatigable  constancy.  The  munici- 
pality of  Milan  has  furnished  a  splendid  examj^le  of  the  great  advantages  of  perseverance  in 
order  to  mitigate  and  limit  the  diffusion  of  the  disease  and  lessen  the  extent  of  the  damages 
which  follow. 

When  on  accoimt  of  the  number  of  cases  isolation  may  be  no  longer  possible,  or  when 
the  infection  has  spread  throughout  the  whole  or  a  large  part  of  a  commune  and  partial  isola- 
tion is  no  longer  applicable,  the  question  arises  of  the  segregation  of  the  focus  of  infection  by 
means  of  a  sanitary  cordon. 

It  is  against  this  measure  that  the  power  of  rhetoric  has  often  been  hurled,  and  science, 
commerce,  and  humanity  have  time  and  again  been  invoked  to  oppose  it. 

It  is  not  always  possible  to  enforce  this  measure  wisely.  Often  it  is  impracticable  because 
large  commercial  centers  are  in  question  or  because  special  topographical  conditions  prevent 
it.  But  when  not  dealing  with  large  cities  and  when  it  may  be  practicable  isolation  is  a  most 
excellent  means  of  internal  defense. 

In  estimating  the  value  of  it  the  end  for  which  it  is  practiced  should  not  be  forgotten, 
viz,  the  maintenance  of  the  immunity  of  the  greatest  possible  portion  of  the  country  which 
remains  still  uninfected.  It  is  necessary  to  keep  in  view  the  advantage  of  the  whole  nation 
even  more  fully  than  the  eventual  damages  which  may  be  suffered  by  the  inclosed  locality. 

But  in  reality  the  damages  whicli  the  infected  locality  suffers  from  isolation  are  not  those 
which  are  painted  with  so  much  exaggeration.  The  commercial  damages,  after  the  moment 
that  the  route  of  circulation  of  merchandise  is  free,  are  imaginary.  So  also  are  the  damages 
whicli  follow  the  enforcement  of  hygienic  measures,  because  those  who  are  found  in  the  most 
crowded  and  most  afflicted  centers  are  they  who,  unfortunately,  have  not  the  means  of 
abandoning  their  residence. 

Some  break  through  the  cordon,  and  that  proves  that  this  measure  is  not  capable  of  ful- 
filling with  absolute  perfection  the  ends  for  which  it  was  devised.  But  the  same  imperfections 
have  been  observed  in  the  application  of  all  other  measures  of  international  defense.  And  it 
should  not  be  forgotten  that  if  the  enforcement  of  those  hygienic  ordinances  of  which  in 
given  cases  infraction  is  possible  ought  to  be  renunciated  we  should  logically  arrive  at  the 
abolition  of  all  discipline.  What  is  important  to  recognize  is  this:  many  times  isolation  by 
sanitary  cordons  has  saved  an  entire  region  from  infection;  many  times  it  has  retarded  and 
limited  the  diffusion  of  the  disease.  Often,  it  is  true,  this  measvire  has  not  succeeded,  but  this 
negative  result  is  not  sufficient  to  invalidate  the  positive  ones.  It  should  be  remembered  that 
opportune  measures  may  obviate  the  infractions  by  rendering  them  unnecessary.  It  might ' 
be  possible,  in  fact,  to  permit  the  escape  of  a  single  jjerson  without  producing  any  effect — a 
medical  examination,  careful  washing,  and  disinfection  of  the  personal  effects  being  first  per- 
formed— for,  as  we  have  already  said,  the  most  dangerous  vehicles  of  the  infective  materials 
are  the  personal  effects,  especially  those  inclosed  in  valises,  boxes,  etc. ,  more  dangerous  than 
those  exposed  continually  and  habitually  to  the  air. 
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But  sanitary  cordons  are  not  always  applicable,  althongh  the  cases  in  which  it  is  possible 
to  make  use  of  them  on  account  of  special  topographical  conditions  are  rare.  In  such  cases  it 
is  necessary  at  least  to  adopt  measures  which  will  impede  the  escape  from  the  city  of  x^ersons 
already  sick,  as  well  as  clothing  and  effects  of  every  kind,  measures  which  will  guarantee  the 
absolute  cleanliness  of  the  baggage  of  those  who  leave.  In  such  cases  the  following  measures 
will  be  useful : 

(1.)  Medical  surveillance,  cleansing,  and  disinfection  of  the  effects  of  the  travelers  at  the  • 
point  of  departure. 

(2.)  A  careful  and  continiious  medical  surveillance  during  the  journey  of  the  vehicles  con- 
taining persons  who  leave  the  infected  locality. 

Should  the  non-infected  communes  adopt  measures  of  defense  ?  Yes,  certainly.  In  France 
and  Italy  the  presence  of  the  Asiatic  disease  has  produced  in  some  communes  such  a  panic  as 
makes  it  advisable  to  adopt  measures  which  would  be  inadmissible  for  an  intelligent  peoi:»le. 
Quarantines  between  communes  were  instituted  and  enforced  by  the  shotgiin  without  any 
distinction  whatever  of  persons,  no  matter  whence  coming.  Such  are  not  the  measures  of 
defense  which  a  great  nation  should  permit  its  individual  communes  to  enforce.  A  govern- 
ment ought  to  take  every  possible  and  advantageous  precaution  to  prevent  invaded  communi- 
ties, from  infecting  the  healthy,  but  it  should  at  the  same  time  protect  the  rest  of  the  country 
from  interference  with  the  free  movements  of  the  inhabitants. 

To  the  municipalities  still  free  of  the  disease  there  remain  mimerous  other  means  of  legit- 
imate and  intelligent  defense. 

Place  the  commune  in  such  good  hygienic  conditions  that  the  importation  of  the  germ  cam 
not  cause  an  epidemic.  The  splendid  results  exioerienced  by  the  city  of  Genoa  prove  that  this 
can  be  done.  That  city  was  infected  in  an  tinforseen  way  through  its  drinking  water,  the  In- 
fectious germs  entering  and  sjireading  throughout  the  whole  city  in  a  very  insidious  manner. 
The  cause  of  infection  being  removed,  the  disease  was  suddenly  cut  short,  a  proof  that,  although 
the  germs  had  been  introduced,  the  internal  conditions  favorable  to  their  nourishment  and 
activity  did  not  exist. 

It  is  necessary  that  those  communes  of  an  infected  region  which  are  still  immune  should 
give  close  attention  to  their  water,  especially  to  the  drinking  water,  becaiise  to-day  it  is  un- 
doubted that  water  which  j^roceeds  from  an  infected  locality  may  convey  the  morbific  germs; 
and  propagate  the  disease.  The  idea  that  running  water  soon  becomes  incapable  of  transport- 
ing living  morbid  germs  is  proven  to  be  completely  false.  Experience  demonstrates  that  cholera, 
as  well  in  India  as  in  Europe,  is  propagated  along  the  water-courses.  If  one  traces  out  upon 
a  topographical  chart  of  a  region  the  localities  attacked  by  the  disease  it  will  be  found  that 
they  correspond  to  the  water-courses  or  to  the  varioiis  ramifications  of  some  large  aqueduct. 
This  truth  had  ample  confirmation  in  the  diffusion  of  the  epidemic  in  the  neighborhood  of 
Pancalieri,  in  the  province  of  Turin,  of  that  of  Busca,  in  the  province  of  Cuneo,  and  of  those 
in  several  communes  in  the  neighborhood  of  Parma.  In  these  localities  the  diffusion  of  the 
disease  took  place  along  the  water-courses.  The  same  is  to  be  said  of  the  diffusion  of  the  dis- 
ease in  the  large  cities,  where  it  is  seen  to  spread  among  the  inhabitants  of  houses  furnished 
with  water  from  the  same  aqueduct,  whilst  those  inhabitants  in  houses  of  the  same  locality 
supplied  by  water  from  different  sources  remained  immime. 

This  capacity  of  potable  Avater  of  being  a  vehicle  not  only  of  cholera  but  of  many  other 
infectious  diseases  is  a  popular  belief  to-day  in  England,  and  Marais  has  demonstrated  it  by 
very  many  illustrations  of  its  truth  made  before  the  Academy  of  Medicine  of  Paris.  Autliori- 
ties  should  recognize  the  fact  that  any  water,  however  good  it  may  be,  may  accidentally  and 
temporarily  become  contaminated,  and  when  there  is  reason  to  suspect  this  the  most  radical 
remedy  is  to  render  the  use  of  it  impossible  by  stopping  the  supply  when  circumstances  make 
this  possible. 

After  the  measures  of  the  public  and  private  hygiene,  next  in  order  of  efficiency  are  those 
looking  to  the  destruction  of  morbific  germs.  The  most  rigorous  insolation,  the  most  perfect 
disinfection,  when  they  are  conducted  scientifically  and  conscientiously,  meet  the  requirements 
in  the  great  majority  of  cases.    Finally,  careful  watchfulness  that  infective  material  shall  not 
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be  introduced  from  the  foci  of  disease,  or  at  least  shall  not  enter  insidiously,  may  render  the 
defense  complete.  Those  maxims  many  times  repeated  by  iis  must  never  be  forgotten,  viz, 
that  an  individual  attacked  with  cholera  is  less  dangeroiTS  than  a  healthy  person  who  may 
carry  with  him  effects  impregnated  with  infective  material.  An  intelligent  surveillance  at  the 
point  of  arrival  will  be  specially  useful  in  preventing  the  entrance  of  soiled  clothing  and  of 
hindering  the  entrance  of  persons  or  effects  of  a  doubtful  character,  to  the  end  that  the  latter 
may  undergo  a  careful  cleaning  and  a  real  disinfection.  Finally,  there  should  be  a  medical 
inspection  in  order  to  prevent  the  entrance  of  the  sick. 

Such  preventive  measures,  as  we  will  demonstrate  with  facts,  succeeded  in  protecting  very 
many  communes  of  Italy  near  to  dangerous  foci  of  infection,  although  in  some  of  them  the 
morbific  germ  had  been  imjported  by  individuals  sick  of  cholera  who  had  come  from  infected 
places. 

IV. — Having  thus  explained  the  principles  which,  in  my  opinion,  ought  to  guide  the 
authorities  in  the  adoption  of  measures  of  public  protection  against  invasions  of  cholera,  it  is 
now  time  to  consider  what  were  the  results  of  those  measures  which  were  iput  in  force  in  Italy 
during  the  last  epidemic. 

It  is  an  interesting  study  because  we  may  be  able  to  j^rofit  by  the  information  which  we 
have  obtained  from  painful  experiences.  Convinced  of  the  importance  of  such  an  investiga- 
tion, I  have  attempted  with  the  greatest  diligence  possible  to  collect  the  necessary  documents. 
.In  the  midst  of  contradictory,  and,  I  admit,  false  reports,  it  was  necessary,  it  seemed  to  me,  to 
furnish  myself  with  data  obtained  from  original  sources.  I  instituted,  therefore,  a  species  of 
.sanitary  inquest.  I  obtained  from  the  Government  all  the  data  which  they  could  furnish  me, 
,and  I  addressed  besides  the  following  interrogatories  to  the  various  communes. 

INTEKRDGATOKY  FOR  THE  COMMUNES  WHICH  HAVE  HAD  CASES  OF  CHOLEEA. 

(1)  When  did  the  first  confirmed  or  suspected  case  occur  ? 

(2)  Name,  age,  and  condition  of  the  attacked  ? 

(3)  Did  he  come  from  a  locality  where  cholera  existed  ?    What  ? 

'(4)  Was  there  quarantine  at  the  borders  by  sea  or  land  ?    When  ?    For  how  long  ? 

(5)  If  the  attacked  did  not  come  from  an  infected  point,  had  he  communication  by  relatives 
or  by  domicile  with  persons  coming  from  infected  points  ?   If  so,  indicate  them. 

(6)  Had  those  persons  coming  from  infected  points  with  whom  the  attacked  had  been  in 
communication  undergone  quarantine  ?    Where  ?    When  ? 

(7)  Was  the  patient  cured  ? 

(8)  After  this  first  case  were  there  others  ? 

(9)  Name  the  second,  third,  fourth,  fifth  case,  stating  the  relations  by  consanguinity  or  by 
domicile,  and  giving  all  the  information  already  asked  for  in  the  first  case. 

(10)  What  meastires  M'-ere  taken  on  account  of  these  first  cases  ?  Were  the  latter  rigorously 
isolated  ?   Were  their  effects  disinfected  ?    In  what  manner  ? 

(11)  Was  there  a  sanitary  cordon  established  around  the  whole  commune  or  a  part  of  it 
or  in  conjuction  with  other  commimes  ?    For  how  long  ? 

(12)  Were  there  cases  of  cholera  among  the  soldiers  forming  the  cordons  ?  How  many  ? 
With  what  result  ? 

(13)  Were  there  cases  of  cholera  in  the  commune  to  which  those  constituting  the  cordon 
belonged  ? 

(14)  Did  there  exist  in  the  commune  persons  returned  from  France  or  from  other  infected 
regions  ?   About  how  many  ?    Had  they  undergone  quarantine  ?    Where  ? 

(15)  How  many  attacks  were  there  altogether  ?    How  many  deaths  ? 

I  have  collected,  therefore,  a  series  of  reports  which  I  have  reason  to  regard  as  truthful, 
and  from  which  I  have  been  able  to  learn  what  were  the  results  of  the  measures  adopted  for 
the  public  protection. 

The  defense  of  the  Kingdom  against  the  importation  of  the  disease  was  based  on  two 
c  different  methods  of  quarantine. 
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The  immigrants  Avere  either  retained  in  quarantine  stations  ajipropriately  established  at 
the  frontiers,  or  they  were  taken  aboard  steamers  and  transported  at  the  exj^ense  of  the  Gov- 
ernment to  the  lazarettos  of  Varignano  and  Nisida  to  undergo  a  period  of  quarantine.  The 
immigrants  thus  subjected  to  special  observation  were  altogether  56,237. 

The  quarantine  stations  established  at  the  frontiers  were  33  in  number,  of  which  19  were 
upon  the  French  frontier,  the  others  being  upon  the  Swiss  and  Austrian  frontiers. 

The  number  of  persons  received  in  these  33  lazarettos  was  4G,0-t4,  of  which  43,348  were  at 
the  expense  of  the  State  and  3,696  bore  their  own  expenses. 

Those  received  in  the  two  maritime  lazarettos  were  10,193,  of  Avhich  10,137  were  supported 
by  the  State  and  56  supported  themselves. 

Apropos  of  all  the  many  and  varioiis  charges  of  uselessness  made  against  those  measures 
of  quarantine  which  were  enforced  ujjon  the  immigrants,  it  is  worth  while  to  learn  if  these 
accusations  are  well  founded,  or  if,  on  the  contrary,  the  country  has  been  benefited  by  such 
measures  of  defense. 

To  those  who  will  weigh  the  evidence  impartially  it  would  seem  that  the  quarantines  have 
retarded  the  invasion  of  our  country  by  cholera. 

If,  in  fact,  we  examine  the  statistics  of  cholera  in  Italy  we  find  that  no  epidemic  focus 
made  its  appearance  until  the  end  of  July,  1884. 

On  the  28th  of  June,  it  is  true,  we  see  the  first  case  of  cholera  reported  in  the  commune 
of  Saluzzo. 

It  was  that  of  a  certain  woman,  forty-four  years  of  age,  who  came  from  Toulon  and  had 
returned  to  Italy  before  the  quarantine  observation  was  established  at  the  frontiers.  She 
soon  died.  Measures  were  successfully  taken  by  the  local  authorities  to  x:)revent  the  develop- 
ment of  other  cases,  and  this  first  case  was  not  followed  by  others. 

This  occurrence  of  Saluzzo,  therefore,  can  not  be  raised  against  the  efficacy  of  quarantine. 
The  case  occurred  in  a  person  who  had  crossed  the  frontier  before  it  was  established.  Neither 
can  it  be  said  from  this  first  case  that  because  the  case  was  not  followed  by  others  the  quaran- 
tine was  useless.  As  we  have  already  pointed  out,  no  epidemic  broke  out  in  Italy  before  the 
end  of  July.  It  is,  in  fact,  between  the  25th  and  30th  of  July  that  the  epidemics  of  Pancalieri 
and  of  Garfagnana  began.  To  him  who  will  consider  how  large  was  the  number  of  immigrants 
at  the  first  outbreak  of  the  epidemic  in  the  south  of  France  and  how  nmch  greater  it  might 
have  been  if  barriers  had  not  been  ©imposed  to  the  current,  it  will  be  manifest  that  the  immun- 
ity during  the  month  of  July  ought  to  be  in  great  part  attributed  to  the  system  of  quaran- 
tine adopted.  If  then  we  examine  the  number  of  the  individuals  attacked  with  the  disease 
in  the  quarantine  stations  and  treated  there,  the  truth  of  our  affirmation  will  be  still  more 
manifest. 

Consulting  these  data  we  find  that  an  individual  journeying  to  Lucca  fell  sick  with  the 
disease  on  the  10th  of  July,  and  Lucca  did  not  have  a  case  of  cholei^a  until  the  23d  of  August. 

On  the  15th  of  July  there  was  a  case  in  the  lazaretto  en  route  to  Asti,  and  Asti  remained 
free  of  the  disease  until  the  3d  of  October. 

Another  going  to  Venice  was  stopped  on  the  19th  of  July,  and  Venice  did  not  have  a  case 
of  cholera  until  the  20tli  of  October. 

Another  on  the  25th  .of  July  we  find  returning  to  Bovis,  where  they  did  not  have  cholera 
until  the  12th  of  September. 

Another  individual  traveling  to  Soresina  was  attacked  with  cholera  in  quarantine  on  the 
21st  of  July,  and  Soresina  remained  free  of  the  disease  until  the  22d  of  Sei^tember.  Four 
individuals  bound  for  Naples  are  attacked  in  quarantine  On  the  22d  of  July,  and  that  city, 
which  the  sad  experience  there  showed  to  be  a  favorable  soil  for  the  proj^agation  of  the  disease, 
remained  immune  until  the  23d  of  August. 

Procida,  which  would  have  had  a  case  of  cholera  on  the  21st  of  July,  remained  free  of  the 
disease  until  the  22d  of  September. 

What  greater  proof  could  we  have  of  the  retarding  influence  exercised  by  the  defense 
organized  at  the  frontiers  ? 

This  much  may  be  asserted,  that  many  communes  remained  free  of  the  disease  through 
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the  efficiency  of  the  quarantine  established.  Indeed,  we  find  that  persons  belonging  to  the 
communes  of  Acqui,  Cosenza,  Vicenza,  Positano,  Pamparate,  Garessio,  Pomaranci,  Campo- 
basso,  Diamente,  Bagni  di  Lucca,  Taggia,  Fenestrelle,  Rocaforte,  Pontedera,  Rapallo,  Bona- 
sola,  Yiggiano,  Piacenza,  attacked  by  cholera,  are  treated  in  the  lazarettos  at  the  frontier,  and 
no  case  of  cholera  afflicted  those  communes — they  remained  entirely  free  during  the  course  of 
the  epidemic. 

In  view  of  these  facts,  the  truth  of  which  no  one  can  invalidate,  we  are  forced  to  admit 
that  the  measures  of  quarantine  adopted  hy  the  Italian  Government  retarded  the  development 
of  epidemic  foci  in  the  Kingdom  and  entirely  protected  many  communes  from  the  invasion  of 
the  disease. 

Quarantine,  however  useful  it  may  have  been,  from  the  stand-point  of  experience  does  not 
possess  the  power  of.  really  saving  Italy  from  an  invasion  of  cholera.  Basing  themselves  upon 
this  dolorous  conclusion,  impracticable  observers  and  the  opponents  of  the  system  proclaim 
the  necessity  of  abandoning  these  means  of  defense. 

Another  course  appears  more  logical  to  us,  that  of  seeking,  if  possible,  to  discover  the 
reasons  why  quarantines  imperfectly  meet  their  requirements,  in  order  to  improve  the  enforce- 
ment of  them  in  the  future. 

On  account  of  the  assertion  that  quarantines  are  iiseless,  and  can  not  be  otherwise,  because 
they  were  eluded  by  every  one  who  desired  to  do  so,  I  have  collected  data  for  the  purpose  of 
investigating  how  the  morbific  germs  first  reached  the  vai-ious  epidemic  foci. 

I  have,  however,  not  found  any  of  the  first  cases  of  cholera  in  the  various  Italian  com- 
munes in  those  persons  proceeding  from  Prance  who  had  escaped  quarantine  observation. 

On  the  contrary,  I  have  found  that  the  first  persons  attacked  are  individuals  who  have 
undergone  quarantine,  or  have  had  communication  with  persons  proceeding  from  infected 
localities  who  were  likewise  subject  to  quarantine  observation. 

In  considering  a  subject  of  such  importance  as  this  it  is  desirable  to  enter  into  a  minute 
,and  exact  analysis  of  the  facts. 

The  epidemic  foci  due  to  direct  importation  of  the  disease  from  France  are  those  of 
'Garfagnana,  in  the  province  of  Massa;  Piemonte,  Berceto,  in  the  province  of  Parma;  Cairo 
Montenotte,  and  Spezia,  in  the  province  of  Genoa,  and  finally  those  of  the  south  of  Italy. 

We  learn  exactly  how  the  infection  arrived  at  these  points: 

In  Garfagnana  none  of  the  first  attacks  were  among  those  returned  from  France,  yet 
among  the  inhabitants  there  were  more  than  a  thousand  workmen  who  had  returned  from 
Toulon  and  Marseilles  soon  after  the  outbreak  of  the  epidemic  there.  They  underwent  the 
prescribed  quarantine,  except  10,  who  arrived  in  the  commune  of  Piazza  al  Serchio,  having 
returned  to  their  country  before  the  establishment  of  quarantine.  Evidently,  however,  the 
disease  was  not  brought  among  the  inhabitants  of  Garfagnana  by  a  sick  person  who  had 
escaped  observation  at  the  frontier,  but  by  healthy  persons  who  for  the  greater  part  stopped 
in  quarantine  and  who  imported  the  morbific  germs  with  their  effects,  notwithstanding  the 
qiiarantine  which  they  had  undergone. 

In  Piemonte  the  epidemic  commenced  "VYith  Pancalieri  and  neighboring  communes  in  the 
province  of  Turin,  whence  the  disease  radiated  to  the  neighboring  parts  of  the  province  of 
Cuneo. 

From  the  above-cited  facts  concerning  the  first  cases  in  which  the  ejDidemic  was  traced  to 
its  origin  it  is  found  that  none  of  .these  were  immigrants  from  France,  yet  in  these  communes 
we  find,  nevertheless,  a  number  of  immigrants  who  evidently  imported  the  disease,  being 
themselves  free  from  attack. 

At  Berceto,  in  the  province  of  Parma,  the  first  attacked  was  a  certain  Giaretti  Pietro, 
coming  from  Marseilles,  who,  after  having  undergone  quarantine  at  Varignana,  returned 
home  presenting  the  symptoms  of  the  disease. 

He  recovered,  but  after  him  a  certain  Beltrami  Martino  was  attacked  and  died,  who  had 
had  domestic  relations  with  the  former  during  his  sickness. 

There  were  62  other  cases  following  these  first  two.  At  Cairo  Montenotte,  more  particu- 
larly in  two  portions  of  this  commune  (Vignaroli  and  Bellini),  none  of  the  attacks  were  among 
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those  returned  from  Prance.  We  find,  on  the  contrary,  that  the  first  case  is  met  with  in  the 
person  of  an  inhabitant,  a  certain  Fransino  Luigi,  who  had  communication  with  a  relative 
returned  from  Touh^n,  where  he  had  performed  the  duties  of  a  nurse.  Arrived  home  after 
having  undergone  the  prescribed  quarantine  at  Pian  di  Latte,  he  brought  into  the  liousehold 
sonaie  clothing  which  appeared  to  have  belonged  to  cholera  patients  and  gave  them  to  his 
relative,  who  began  the  epidemic,  and  from  whom  more  than  two-thirds  of  the  inliabitants  of 
that  locality  were  infected. 

At  Spezia  none  of  the  attacks  were  among  those  returned  from  infected  localities  beyond 
the  frontier,  but  in  order  to  understand  the  origin  of  the  disease  (we  shall  occupy  ourselves 
with  this  in  detail  on  another  occasion)  we  miist  admit  that  it  was  due  to  indirect  importation 
and  by  means  of  persons  who  returned  in  good  health. 

The  ejudemic  foci  of  the  south  (1884)  trace  their  origin  from  the  inhabitants  of  Isernia,  in 
the  province  of  Campobasso,  where  the  disease  appeared,  not  in  persons  returned  from  France, 
but  in  persons  who  had  communication  with  many  persons  returned  from  infected  localities 
^nd  who  had  all  undergone  quarantine  in  some  of  the  lazarettos. 

Therefore  it  is  evident  that  the  recent  epidemics  of  cholera  w^ere  lighted  up  in  Italy,  not  by 
sick  persons  who  had  escaped  quarantine  observation,  but,  on  the  contrary,  by  means  of  healthy 
individuals  who  imported  the  disease  either  directly  or  by  their  effects,  notwithstanding  the 
quarantine  which  they  had  undergone. 

To  him  who  reasons  carelessly  it  might  seem  that  from  the  above  experience  the  most  patent 
proof  may  be  deduced  of  the  uselessness  of  the  measures  of  .quarantine  adopted.  And  thus  it 
would  not  be  difficult  to  find  one  who,  making  use  of  the  facile  and  ancient  "■  proctor  hoc,''  might 
say  that  the  quarantine  stations  had  in  fact  been  the  origin  and  cause  of  infection. 

We  will  pass  by  this  last  objection  ;  it  is  too  puerile  to  stop  and  examine.  Let  us,  however, 
consider  the  first  for  an  instant.  A  little  reflection  is  sufficient  to  convince  us  that  arguments 
of  this  kind  are  as  ungrounded  as  they  are  specious. 

All  of  our  data  demonstrate  the  following  fact :  That  it  was  precisely  the  quarantine  at 
the  frontiers  which  the  infection  could  not  elude. 

It  did  penetrate  through  the  quarantine,  and  the  fact  suffices  for  the  estimation  of  the 
potentiality  of  quarantine  as  opposing  a  serious  barrier  to  the  progress  of  the  infection.  What 
if  it  does  not  ofiPer  a  complete  barrier,  the  method  of  defense  should  not  be  condemned  abso- 
lutely, but  on  the  contrary  we  should  consider  how  to  modify  it. 

And  here  I  would  recall  to  mind  what  I  have  said  already,  that  the  disease  is  imijorted 
either  by  persons  who,  healthy  themselves,  carry  with  them  their  clothing  contaminated  with 
infectious  material,  or  by  persons  who,  notwithstanding  the  quarantine  undergone,  fall  sick 
of  the  disease  after  arrival  at  their  homes.  From  this  it  ought,  therefore,  logically  to  be  deduced 
that  if  the  effects  of  these  emigrants  had  not  been  introduced  into  the  country  the  germs  of  the 
disease  would  not  have  arrived  there,  and  it  was  not  difficult  to  accomplish  this  end. 

If  the  effects  of  those  coming  from  infected  localities  were  resolutely  destroyed  by  fire,  and 
if,  after  washing  and  disinfection  of  their  persons,  the  emigrants  had  been  reclothed  with 
uncontaminated  garments,  the  importation  of  the  morbific  germs  in  many  of  the  localities,  and 
especially  in  the  south  of  Italy,  would  have  been  impossible. 

With  respect  to  those  who,  after  having  undergone  qxtarantine,  became  sick  with  cholera 
after  having  departed  from  the  lazarettos  at  the  frontier,  it  might  seem  that  a  greater  extension 
of  the  period  of  quarantine  might  have  been  capable  of  preventing  the  entrance  of  the  infectious 
material.  Certain  it  is,  in  reality,  if  they  had  been  retained  in  the  lazarettos  a  few  days  longer 
they  would  have  fallen  sick  there.  But  if  we  bear  in  mind  the  teachings  of  experience,  which  are 
confirmedto-day  by  the  experimental  studies,  that  is,  that  ordinarily  the  period  of  incubation  of 
cholera  is  not  greater  than  two  or  three  days,  we  ought  to  admit  that  the  opinion  of  Bac- 
celli  is  well  founded,  viz,  that  the  infection  of  those  unfortunate  localities  does  not  take  jilace 
in  a  direct  manner  from  the  original  foci,  but,  in  fact,  by  disease  germs  imported  wdth  the 
effects,  and  therefore  by  subsequent  contact  with  these  same  effects.  We  are  therefore  treat- 
ing of  a  mode  of  infection  which,  if  we  should  resolutely  destroy  all  the  effects  of  the  emi- 
grants, we  would  in  all  probability  be  able  to  escape. 
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For  him  wlio  desires  to  examine  the  question  with  impartiality  and  independence  of  judg- 
ment, it  may  be  assumed  from  the  facts  thus  far  enumerated  that  the  measures  of  quarantine 
adopted  by  the  Government  succeeded  in  retarding  the  formation  of  epidemic  foci  in  Italy, 
preserved  many  communes  from  the  invasion,  and  perhaps  might  have  preserved  the  whole 
country,  or  almost  all  of  it,  if  the  measures  had  been  applied  in  a  different  manner. 

It  is  certain  that  an  examination  of  the  statistics  furnished  by  the  lazarettos  proves  that 
the  measures  of  quarantine  enforced  along  the  Austrian  and  the  Swiss  frontiers  were  quite 
unnecessary.  We  see,  in  fact,  that  there  was  no  case  of  cholera  in  the  lazaretto  established 
along  those  frontiers,  neither  could  the  disease  easily  have  penetrated  into  Italy  by  means  of 
persons  coming  from  that  direction.  This  fact  has  its  explanation  and  its  proof  in  another 
one,  which  is  furnished  by  the  examination  of  the  table  of  statistics  deduced  from  the  already 
mentioned  reports.  By  these  statistics  it  is  proven  that  those  attacked  with  the  disease  in  the 
lazarettos  were  altogether  persons  belonging  to  the  third  class  :  that  is,  persons  in  unfortunate 
social  position  who  were  maintained  in  the  lazarettos  at  the  expense  of  the  state — those  who, 
by  their  unfortunate  financial  conditions,  are  obliged  to  preserve  effects  which,  although 
infected,  represent  all  which  they  possess.  And,  on  the  other  hand,  they  also  prove  the  exact- 
ness of  what  we  have  also  previously  asserted,  namely  that  people  in  easy  circumstances  who 
embark  upon  a  long  and  expensive  journey  in  order  to  cross  a  more  remote  frontier  in  the 
hope  of  evading  the  rigors  of  the  quarantine  are  not  to  be  feared. 

Resuming,  therefore,  that  which  experience  has  taught  us  concerning  the  measures  of  ex- 
ternal defense,  the  following  deductions  seem  to  be  warranted  : 

That  measures  of  quarantine  may  be  useful  at  the  frontiers  adjoining  an  infected  nation, 
and  that  the  nearer  the  focus  of  disease  is  to  the  frontier  the  more  necessary  are  these  measures. 

That  the  efficacy  of  quarantine  depends  more  upon  the  manner  in  which  it  is  enforced  than 
upon  its  dxiration,  and  that  consequently  a  quarantine  of  forty-eight  hours  (which,  added  to 
the  time  consumed  in  arriving  at  the  frontier,  about  corresponds  to  the  ordinary  incubation 
of  the  disease)  ought  to  be  sufficient  for  performing  careful  disinfection,  or,  better  still,  the 
destriiction  of  the  effects  of  the  immigrants  and  the  substitution  of  others  for  them; 

That  it  may  be  very  well  to  omit  the  quarantine  at  the  frontiers  which  are  remote  from 
the  foreign  foci  of  infection; 

That  of  all  the  quarantine  restrictions  certainly  the  best  of  all  is  that  which  has  been 
already  partly  enforced  by  the  Italian  Government,  and  which  consists  in  the  collection  of 
immigrants  aboard  of  ships  at  the  point  of  destination  and  subjecting  them  to  quarantine  in  a 
maritime  lazaretto  or  on  some  small  island  which  is  near  their  point  of  destination. 

V. — Let  us  examine  now  what  has  been  done  for  the  internal  defense. 

When  the  infection  penetrated  to  some  parts  of  the  country  sanitary  cordons  were  estab- 
lished in  sevei-al  localities  with  diverse  resiilts.  Some  of  them  did  not  at  all  correspond  to 
expectations,  the  disease  spreading  in  spite  of  them  to  adjoining  communes,  as  was  the  case 
in  the  ]3rovince  of  Turin  with  the  cordons  of  Pancalieri,  Villafranca,  and  Osasio.  Others,  on 
the  contrary,  met  perfectly  all  the  expectations  of  the  authorities. 

At  Sesame  (Alessandria),  Alfedena  (Aquila),  Gaeta  (Caserta),  Pietraterrazzana  (Chieti), 
Paterano  (Cosenza),  Cairo  Montenotte,  and  Spezia  (Genova),  Seborga  (Porto  Maurizio), 
Coperchia  and  Teggiano  (Salerno),  after  the  establishment  of  the  cordons  the  infection  did.  not 
spread  from  the  foci  or  from  the  cordons,  but  in  another  manner. 

Perhaps,  however,  the  believers  in  the  localistic  doctrine  of  Pettenkofer  will  object  that 
if  the  disease  did  not  spread  beyond  the  cordons  it  was  because  the  soil  was  not  in  a  favorable 
condition  for  its  reproduction.  For  us  who  hold  the  doctrine  of  Pettenkofer  as  an  exaggera- 
tion and  a  result  of  hypothetical  deductions  this  objection  can  certainly  have  no  weight. 
Among  the  occui-rences  of  the  last  epidemic  there  were  two  examples  wherein  the  objections  of 
the  localists  could  have  no  application.  These  two  examples  relate  to  the  cordons  established 
in  the  provinces  of  Massa  and  Parma. 

The  province  of  Massa  consists  of  two  parts,  that  called  Massa  and  another  named  Garfag- 
nana.  The  disease  began  almost  simultaneously  in  several  communes  of  Garfagnana,  first  in 
that  of  Piazza  al  Serchio.    Communal  cordons  were  attempted  at  the  beginning,  but,  seeing 


CHOLERA  IN  EUROPE  AND  INDIA. 


841 


that  already  the  infection  had  penetrated  the  adjacent  country,  the  whole  region  was  isolated 
within  a  cordon.  None  of  the  communes  of  the  Qther  portion  of  this  province — that  which 
from  its  capital  is  called  Massa — were  attacked.  But  the  large  focus  then  broke  out  in  Spezia. 
During  the  first  two  days,  before  this  unfortunate  city  was  isolated,  many  persons  fled.  And 
now  we  see  the  disease  breaking  out  at  Tordinovo,  where  the  first  person  attacked  is  an  indi- 
vidual coming  from  Spezia;  at  Aula,  where  the  first  victim  is  a  refugee  from  Spezia,  at  Calice 
al  Cornovaglio,  where  likewise  the  first  attacked  is  a  refugee  from  Spezia;  at  Casola,  in 
Lunigiana  and  at  Fivizzano,  and  in  these  two  localities  it  is  the  fugitives  from  Spezia  who 
import  the  disease. 

Although  the  communes  already  enumerated  belong  altogether  to  the  neighborhood  of 
Massa,  where,  moreover,  conditions  favorable  to  the  development  of  the  disease  exist,  although 
whilst  infective  material  did  not  arrive  from  Garfagnana,  which  was  closed  in  time,  they 
remained  at  first  immune,  to  pay  afterwards  a  fatal  tribute  as  soon  as  infected  persons  arrive 
there  from  a  focus  which  remains  uninclosed. 

At  Berceto,  in  the  province  of  Parma,  the  disease  broke  out,  being  imported  directly  from 
France.  A  sanitary  cordon  was  established.  From  Bei'ceto  the  disease  did  not  radiate  to  the 
neighboring  communes,  but  afterwards  refugees  from  Spezia  arrived  in  the  province,  and  then 
the  disease  broke  out  in  several  points  of  it.  There  was  evidently  a.  favorable  soil  for  the 
development  of  the  germs  anterior  to  this  time.  The  isolation  in  which  Berceto  was  placed 
saved  those  communes,  which  afterwards  were  attacked  as  soon  as  the  infection  arrived  there 
by  another  way.  Therefore,  when  measures  are  enforced  in  time,  and  when  the  topographical 
conditions  permit  it,  it  must  be  admitted  that  isolation  of  centers  of  infection  by  means  of 
sanitary  cordons  may  work  advantageously  to  the  adjoining  communes.  And  the  cordon  of 
Spezia,  as  we  shall  relate  in  detail  in  the  proper  place,  has  demonstrated  that  isolation,  although 
tardily  adopted,  can  be  at  least  partially,  although  not  absolutely,  successful.  If  the  com- 
munes of  the  provinces  of  Massa,  Parma,  Modena,  and  Reggio  may  be  cited  in  which  the  disease 
was  brought  from  Spezia  before  the  isolation  of  the  latter,  on  the  other  hand,  there  may  be 
mentioned  the  case  of  all  the  communes  of  the  Riviera,  from  Spezia  to  Genoa,  which  remained 
immune,  an  immunity  certainly  due  to  the  fortunate  circiimstances  of  not  having  succored 
infected  refugees  during  the  time  when  Spezia  was  open,  and  of  having  been,  through  precau- 
tions afterwards  taken,  preserved  from  this  unfortunate  possibility.  Whoever  is  acquainted 
with  the  miserable  hygienic  condition  of  those  communes  will  readily  comprehend  how  easy 
reproduction  and  propagation  of  the  morbid  germs  would  be  there  shcaild  they  once  arrive.  The 
experience  of  places  under  similar  unfortunate  circumstances  is  sufficient  to  convince  one  of 
this. 

It  has  been  remarked  that  the  objection  raised  against  sanitary  cordons  is  that  they  may 
be  the  cause  of  diffusion  of  the  disease  among  the  military  employed  in  accomplishing  the 
isolation. 

I  endeavored  to  discover  the  truth  with  respect  to  this  matter.  From  data  furnished  me, 
and  which  I  have  reason  to  believe  exact,  there  Avere  eleven  deaths  to  be  deplored  among  the 
cordons:  One  soldier  who  was  a  member  of  the  cordon  of  Porretta,  five  in  Garfagnana.  three  in 
Berceto,  one  in  Seborgo,  one  in  Pelezzano  (Salerno).  It  is  certainly  painful  to  record  the  death 
of  these  victims;  but  I  would  add  the  reflection  that  if  the  soldiers  employed  in  this  duty  had 
maintained  their  habitual  residence  in  the  infected  centers  they  would  have  paid,  it  is  presum- 
able, a  larger  tribute  to  the  disease.  Another  and  a  much  more  serious  matter  with  respect  to 
sanitary  cordons  can  not  be  estimated  by  us  from  jjositive  data :  it  is  that  which  relates  to  the 
persons  inclosed  within  the  cordons.  It  is  objected  that  by  impeding  emigration  from  the 
infected  locality  individuals  are  attacked  by  the  disease  who  by  fleeing  might  escape.  We 
have,  as  we  say,  no  numei'ical  data  from  which  to  assert  that  this  charge  has  had  no  special 
confirmation  in  our  country;  on  the  contrary  we  have  reason  to  believe  it  well  founded, 
especially  as  respects  the  cordon  of  Spezia.  It  must  be  admitted,  although  it  can  not  be  demon- 
strated by  precise  figures,  that  many  of  those  dead  from  cholera  might  have  been  saved  by 
abandoning  the  infected  place.  True  it  is,  however,  that  perhaps  the  greater  part  of  those 
unfortunates  instead  of  fleeing  might  not  have  been  able  to  abandon  their  usual  homes  on 
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account  of  their  unfortunate  financial  circumstances,  yet  it  can  not  be  conscientiously  denied 
-fcliat  tlie  cordon  may  have  contributed  towards  rendering  the  ejjidemic  more  intense.  From 
these  facts  it  should  follow  that  the  application  of  sanitary  cordons  on  the  one  hand  must 
be  reserved  to  localities  in  which  alone  it  is  possible  to  seriously  and  efficiently  enforce  them  ; 
on  the  other  hand,  as  we  have  already  said,  there  ought  to  be  provision  by  appropriate  meas- 
ures that  if  any  one  desires  to  abandon  the  infected  locality  he  may  be  able  to  do  so  without 
danger  to  the  health  of  the  surrounding  country.  Thus  at  Seborgo,  in  the  province  of  Porto 
Maurizio,  where  there  was  an  epidemic  focus,  the  population  was  made  to  abandon  their  habi- 
tations and  was  isolated  in  a  salubrious  site  somewhat  distant  from  the  town.  This  measure 
sufficed  to  prevent  subsequent  manifestations  of  the  disease  among  these  people.  A  similar 
measure  was  siiccessfully  adopted  for  the  inhabitants  of  the  invaded  districts  of  the  commune 
of  Cairo  Montenotte.  En  resume,  therefore,  it  can  be  asserted  that  experience  has  demonstrated 
the  existence  of  cases  in  which  isolation  of  the  infected  locality  has  been  useful  in  limiting  the 
diffusion  of  the  disease,  and  that  by  the  enforcement  of  opportune  measures  it  is  possible  to 
avoid  the  grave  consequences  which  are  complained  of  by  the  inhabitants  of  the  isolated  locality. 

Besides  sanitary  condons  there  were  other  measures  looking  to  the  limitation  of  the  dif- 
fusion of  the  disease  which  were  enforced  with  good  results.    These  were  : 

(1)  Isolation  of  the  sick  into  groups  of  patients  when  this  could  be  done  ; 

(2)  The  practice  of  disinfection  whenever  the  first  cases  appeared  ; 

(3)  The  surveillance  of  travelers,  and  medical  inspection  at  the  points  of  departure  from 
the  infected  locality,  in  order  to  prevent  persons  from  traveling  who  already  present  the  first 
symptoms  of  cholera ;  and  the  same  measure  should  be  enforced  at  the  station  of  ariival,  in 
order  that  the  germs  of  the  disease  may  not  enter  healthy  communes ; 

(4)  Limitation  of  communications  by  railway,  in  order  that  contact  between  the  infected 
-and  the  healthy  centers  may  be  less  frequent ; 

(5)  The  prohibition  of  the  circulation  through  the  country  of  personal  effects,  of  soiled 
clothing,  and  of  rags. 

All  of  these  measures  gave  satisfactory  and  excellent  results. 

Among  the  801  communes  in  which  the  disease  made  some  headway,  only  32  had  more 
than  50  cases.  Of  the  remainder,  there  were  245  with  1  case,  274  with  2  to  5  cases,  117  with  6 
"to  10  cases,  83  with  11  to  20  cases,  and  50  with  21  to  50  cases. 

Besides  these  efficacious  measures,  now  and  then  some  useless  ones  were  enforced.  Among 
these  I  would  mention  fumigations  of  travelers.  They  are  powerless  to  destroy  the  infectious 
germs  which  may  by  chance  already  exist  within  the  organism,  or  to  destroy  those  which  may 
exist  within  the  clothing  of  the  travelers. 

In  view  of  these  facts,  when  we  look  at  the  action  of  the  Government  during  the  last  in- 
vasion of  cholera  and  attempt  to  criticise  it  with  an  imj^artial  mind,  free  from  bias,  we  must 
admit  that  it  was  beneficial  and  that  it  saved  our  country  from  many  misfortunes. 

This  experiment  performed  by  the  Italian  Government  demonstrated  that  the  authorities 
can  really  exercise  great  influence  in  limiting  the  propogation  of  a  contagious  disease.  And 
although  science  has  not  indicated  to  us  in  a  precise  manner  all  the  Avays  by  which  the  choleraic 
germ  is  propagated,  a  government  would  be  culpable  respecting  the  protection  of  the  public 
if  it  should  refuse  to  enforce  the  measures  which,  although  still  partly  empirical,  often  either 
entirely  or  at  least  partially  meet  the  requirements. 

We  are  treating  here,  it  must  not  be  forgotten,  of  measures  which  affect  very  many 
interests,  which  often  violate  personal  liberty.  Complaints  are  therefore  natural  and  inevi- 
table, but  a  physician  does  not  inquire  if  a  measure  for  the  preservation  of  the  public  inter- 
feres more  or  less  with  the  liberty  of  the  citizens,  if  it  weighs  more  or  less  heavily  upon  the 
State,  if  it  offends  private  or  public  interests  ;  on  the  contrary,  the  physician  solely  inquires 
if  and  how  a  measure  for  the  protection  of  the  public  may  meet  the  humanitarian  and  eco- 
nomical ends  for  which  it  is  chosen.  Nevertheless,  from  the  data  which  we  have  collected 
and  studied  we  believe  we  can  conscientiously  assert,  as  we  have  already  done,  that  the 
measures  taken  were  useful.  Not  all  of  them  were  necessary ;  some  of  them  may  even  be 
•denounced  as  absurd,  others  as  useless;  but  looked  at  in  their  entirety  I  repeat  that  they  were 
^idvantageous. 
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It  seems  to  us;  theref  ore,  absurd  to  argue  against  the  capaljilities  of  a  thoroughly  eqiiipped 
maritime  quarantine,  strictly  administered,  from  the  historic  failures  of  those  establishments 
which  with  respect  to  plant,  equipment,  and  direction  have  been  obviously  deficient  in  the 
essential  requirements  of  a  modern  quarantine. 

The  second  objection  is  always  a  serious  one  for  a  people  extensively  engaged  in  maritime 
trade.  But  it  is  met,  we  think,  by  a  due  consideration  in  the  light  of  present  knowledge  of 
the  tvide  and  essential  difference  between  the  requirements  for  the  i^roper  treatment  respect- 
ively of  the  ship's  cargo  and  of  the  ship's  inhahitanfs.  It  is  the  shij)'s  inliahitnnts,  with 
their  personal  effects,  who  almost  invariably  introduce  the  infectious  (jerms  into  the  country; 
the  merchandise  rarely  or  never  conveys  the  contagion.  Indeed,  so  far  as  cholera,  small-pox, 
and  scarlet  fever  are  concerned  it  is  only  cargoes  of  rags  that  may  be  looked  upon  with  sus- 
picion as  possibly  capable  of  transporting  the  germs  of  disease  from  Europe  to  America. 
With  this  possible  exception  it  is  not  only  unnecessary,  but  there  is  absokitely  no  excuse  in 
ilie  treatment  of  ships  with  these  diseases  aboard  to  detain  the  cargoes  in  quarantine  for  a 
prolonged  period.  With  adequate  facilities  at  hand  the  proper  disinfection  of  the  ship  need 
not  require  her  detention  or  that  of  the  cargo  longer  than  twenty-four  hours  an  impediment 
to  trade  too  insignificant  to  be  taken  into  account  when  the  paramount  interests  of  the  public 
health  are  considered. 

With  reference  to  the  detention  at  quarantine  of  those  of  the  ship's  inhabitants  who  are 
well,  it  need  be  prolonged  but  little  beyond  the  period  of  incubation  of  the  particular  disease 
against  which  the  quarantine  is  directed.  The  inconvience  of  this  detention  the  ti'aveling  and 
immigrant  classes  alone  suffer,  the  commercial  interests  of  the  general  public  being  undisturbed 
thereby.  In  the  great  majority  of  instances  it  is  among  the  immigrants  only  that  actual  cases 
•of  disease  exist;  and  when  we  consider  the  advantages  which  the  immigrant  is  about  to  receive 
the  necessary  detention  is  but  a  small  sacrifice  for  him  to  make  for  the  benefit  of  the  people 
among  whom  he  seeks  a  home. 


SKCTION  2. 
NATIONAL  OONTKOL  OF  MAKITIME  QUARANTINE  A  NECESSITY. 

In  view  of  the  foregoing  considerations  I  would  uphold  the  folloAving  propositions:* 

A. — The  present  methods  of  independent  quarantine  provided  and  regulated  by  sea-hoard 
states  or  cities  are  essentially  defective  and  insufficient  for  the  exclusion  from  the  United  States 
of  the  diseases  against  which  quarantine  is  directed. 

The  truth  embodied  in  this  statement  is  abundantlj^  established  by  the  report  of  a  com- 
mittee of  the  College  of  Physicians  of  Philadelphia,  1888,  in  regard  to  tlie  three  ports  it 
inspected  (New  York,  Philadelphia  and  Baltimore)  dxii'ing  the  time  of  prevalence  of  cholera  at 
the  qiiaran tine  station  of  New  York  in  the  autumn  of  1887.  It  is  fully  borne  out  in  regard 
to  the  other  qiiarantine  stations  between  the  St.  Lawrence  River  and  the  Rio  Grande  by  the 
elaborate  official  report  Dr.  John  H.  Ranch,  secretary  of  the  Illinois  State  Board  of  Health, 
made  to  that  body  in  1886. 

The  defects  of  local  quarantine  stations  arrange  themselves  in  two  principal  grotij^s  :  (1) 
Inadequacy  of  establishment.    (2)  Faults  of  administration. 

(1)  With  regard  to  the  establishment — which  term  is  heretisedto  include  the  accommo- 
dations for  the  temporary  housing  and  care  of  immigrants  and  travelers  not  sick,  adequate 
hospital  accommodations  for  the  sick,  appliances  for  disinfection,  and  the  necessary  medical, 
nurse,  police,  and  other  attendants  for  the  care  of  both  of  these  groups  of  individuals — only 

*  Since  the  preparation  of  this  section  and  in  the  incorporation  and  publication  (1888)  of  the  gi-eater  part  of  it  in  an 
address  issued  by  a  committee  of  the  College  of  Physicians  of  Philadelphia,  of  wliich  the  writer  was  one.  the  national 
Congress  has  passed  an  act  with  the  approval  of  the  President  which  looks  to  the  establishment  of  national  control 
of  quarantine:  and  the  legislature  of  the  State  of  New  York  has  greatly  modified  and  reformed  the  quarantine 
laws  relating  to  the  management  and  administration  of  the  quarantine  station  in  the  port  of  New  York. 
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four  of  the  many  stations  upon  the  Atlantic  and  Gulf  coast  may  lay  claim  to  anything  like; 
adequate  provision.  These  are  Grosse  Isle  qiiarantine  station  on  the  St.  Lawrence  River  below 
Quebec,  the  Boston  quarantine  station  on  Galop's  Island,  that  in  the  New  York  harbor,  and 
those  in  the  Mississippi  River  below  New  Orleans. 

Of  these  four  it  may  be  said,  first,  that  the  very  excellent  establishment  at  Grosse  Isle  is 
practically  useless  as  a  safeguard  against  the  importation  of  disease,  in  view  of  the  fact  stated 
in  the  report  of  Dr.  Ranch,  that  during  the  quarantine  season  up  to  October  9,  1885,  only 
thirty-two  vessels  out  of  a  total  of  four  hundred  and  twenty  arrivals  had  stopped  at  this 
station  for  examination ;  second,  that  no  mention  is  made  in  Dr.  Ranch's  description  of  the 
quarantine  station  at  Boston  of  any  provision  for  the  housing  and  care  of  travelers  and  immi- 
grants not  sick;  third,  that  in  the-  last-named  particiilar,  as  well  as  in  several  other  respects,, 
the  quarantine  station  at  New  York,  hithei'to  regarded  as  fully  adequate  to  the  requirements- 
of  that  great  port  of  entry,  shows  serious  defects.  According  to  the  official  description  by  Dr. 
Joseph  Holt,  president  of  the  State  Board  of  Health  of  Louisiana,  it  would  appear  that  the' 
qiiarantine  station  at  the  mouth  of  the  Mississippi  is  in  respect  of  establishment  fully  up  to 
the  requirements  of  modern  science.  Of  the  intervening  stations  it  is  scarcely  necessary  tO' 
speak.  Certainly  as  regards  the  prevention  of  cholera,  and  to  a  less  extent  also  of  yellow 
fever,  the  greater  number  of  them  constitute  quarairtine  stations  simply  in  name. 

(2)  When  we  come  to  consider  faults  of  administration  it  is  obvious  that  it  is  impossible 
to  discover  their  nature  or  extent  during  times  of  quarantine  inactivity — that  is  to  say,  during 
those  fortunately  more  or  less  prolonged  periods  in  which  the  absence  of  disease  ui)on  incom- 
ing ships  narrows  the  duties  of  the  quarantine  officials  down  to  the  sim^jle  inspection  necessary 
to  establish  that  fact.  At  such  times  we  have  therefore  at  present  no  cinterion  by  which  to  judge 
of  the  efficiency  of  the  quarantine  administration  at  the  greater  number  of  the  stations.  The 
fact  already  mentioned  with  reference  to  the  quarantine  station  at  Grosse  Isle,  that  during  the 
quarantine  season  of  1885,  up  to  October  9,  only  thirty-two  vessels  out  of  the  total  four  hwii- 
dred  and  twenty  were  examined,  indicates  defects  in  administration  at  that  station  so  glaring 
as  to  require  no  further  comment. 

Faults  of  administration  equally  serious  although  of  a  different  kind  were  shown  by  the 
above  cited  report  of  the  committee  already  mentioned  to  have  recently  existed  at  the  quaran- 
tine station  in  the  lower  bay  of  New  York  Harbor  at  a  time  when  cholera  actually  existed  in 
the  hospital  and  was  from  day  to  day  finding  new  victims  among  more  than  five  hundred  Italian 
immgrants  detained  at  the  quarantine  of  observation  on  Hoffman  Island.  It  is  only  necessary  to 
emjDhasize  this  statement  by  calling  attention  to  the  following  facts  brought  to  light  by  the 
investigations  of  that  committee:  First,  the  absence  of  resident  medical  officers  both  at  the 
hospital  on  Swinbtirne  Island  and  at  the  quarantine  of  detention  on  Hoffman  Island;  second, 
the  absence  of  anything  like  an  adequate  sanitary  police  force  on  the  latter  island;  third,  the 
absence  of  any  effort  to  separate  the  well,  detained  on  Hoffman  Island,  into  small  groups,  and  the 
lack  of  any  proper  daily  systematic  inspection,  such  as  would  enable  the  authorities  promptly 
to  discover  and  isolate  new  cases  of  cholera;  fourth,  the  unreasonable  detention  for  a  period  of 
nearly  two  months  of  more  than  five  hundred  immigrants  not  sick  under  circumstances 
of  great  hardship,  exposure,  and  deprivation,  a  fact  which,  in  view  of  the  present  state  of 
knowledge  in  regard  to  the  nature  and  mode  of  transmission  of  the  infecting  principle  of 
cholera,  in  itself  bears  overwhelming  testimony  to  faulty  administration.  And  this  was 
the  situation  after  cholera  had  continued  to  prevail  in  countries  the  ports  of  which  were  in 
constant,  direct  communication  with  New  York  for  a  period  of  four  years,  and  after  the 
entire  -public  press  of  the  United  States  had  persistently  called  attention  to  the  ever-present 
danger  of  its  reaching  our  shores.  When  the  state  of  affairs  actually  existing  at  the  New 
York  quarantine  during  the  presence  of  cholera  there  in  the  autumn  of  1887  is  compared  with 
the  impressions  of  Dr.  John  H.  Ranch  concerning  the  completeness  of  the  quarantine  at  that 
port  in  1885,  as  expressed  in  his  own  words,  the  difficulty  of  justly  estimating  the  real  efficiency 
of  any  such  establishment  by  inspections  made  during  seasons  of  comparative  quarantine  inac- 
tivity becomes  apparent.  Dr.  Ranch  thus  sums  up:  "  With  reference  to  the  exclusion  of  cholera 
and  small-pox,  the  quarantine  plant  and  facilities  of  the  port  of  New  York  are  unrivaled, 
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tlie  printed  regulations  judicious,  and  with  proper  vigilance  the  service  should  suffice  to 
prevent  either  of  these  diseases  from  obtaining  access  to  the  country  through  this  avenue. "' 

B. — It  is  impossible  adequately  to  jyrotect  the  public  health  of  the  country  against  the 
importation  of  epidemic  diseases  by  independent  local  maritime  quarantine  establishments. 

(1)  The  history  of  epidemic  diseases  in  this  country  serves  to  establish  the  truth  of  this 
proposition.  Every  epidemic  of  cholera,  typhus,  or  yellow  fever  and  several  important 
epidemics  of  small-j)Ox  have  been  directly  imported  in  spite  of  existing  quarantine  regulations. 

(2)  There  is  always  great  difficulty  in  obtaining  sufficient  appropriations  of  public  money 
to  defray  the  expenses  of  the  necessary  quarantine  establishments  and  their  proper  mainte- 
nance. It  is  only  possible  during  periods  of  threatened  invasion  to  pi'ocure  the  considerable 
sums  of  money  necessary  for  these  purposes,  whilst  in  the  interim  the  money  expended  is 
greatly  inadequate,  though  large  amounts  are  constantly  needed.  When  the  invader  is  at 
our  gates  it  is  often  impossible  to  plan,  construct,  or  repair,  and  properly  equip  and  garrison 
an  efficient  line  of  defenses. 

(3)  Rival  political  and  commercial  interests  are  inimical  to  the  perfect  protection  of  the 
general  public  of  the  whole  United  States  by  independent  and  local  quarantines. 

The  port  of  New  York,  through  which  three-fourths  of  the  imports  and  immigrants  enter 
the  country,  is  in  the  following  peculiar  situation  with  respect  to  the  relations  of  local  health 
boards  :  By  the  health  laws  of  the  State  and  of  the  municipality  of  New  York  the  principal 
quarantine  officer  is  a  member  ex  officio  of  the  municipal  board  of  health  of  the  city  of  New 
York  and  of  the  State  board  of  health,  and  he  is  also  a  member  of  the  quarantine  commission. 
Neither  the  State  nor  the  municipal  boards  have  therefore  a  voice  in  the  direction  of  quar- 
antine. Each  of  these  three  bodies  consists  of  a  very  limited  number  of  members,  and  each  is 
also  entirely  independent  of  any  suj^ervision  or  control  by  the  others.  Not  only  does  this 
anomalous  independence  exist  in  accordance  with  the  provisions  of  law,  but  there  is  undoubted 
evidence  of  an  indisposition  of  the  city  board  of  health  to  inquire  in  any  manner  into  the 
management  of  quarantine  at  the  port,  that  organization  not  being  officially  under  its  care. 

In  a  letter  dated  November  4,  1887,  replying  to  an  official  communication  from  the  mayor 
of  New  York,  making  inquiries  concerning  the  dangers  to  which  that  city  was  exposed  by 
reason  of  the  existence  of  cholera  at  the  quarantine  station  of  the  port,  and  the  means  of 
preventing  its  spread  to  the  city,  the  president  of  the  municipal  board  of  health,  after  detailing 
the  provisions  which  had  been  made  for  the  prompt  isolation  and  treatment  of  cases  of  cholera 
which  might  develop  in  the  city,  explicitly  denies  official  knowledge  of  the  condition  of  affairs 
at  the  quarantine,  and  further  states  that  he  would  regard  it  as  unbecoming  for  him  to  discuss 
it;  this  notwithstanding  the  fact  that  the  quarantine  officer  is  a  member  of  that  same  board. 

(4)  The  last  statement  illustrates  one  of  the  most  serious  dangers  to  which  the  general 
public  is  exposed  through  local  maritime  quarantine  organizations,  namely,  the  possibility  of 
bodies  of  immigrants  with  infected  baggage  being  transferred  directly  from  the  quarantine 
station  to  distant  inland  communities  by  rapid  railroad  journeys,  without  any  prolonged  sojourn 
or  without  any  adequate  inspection  or  precautions  being  taken  by  the  aiithorities  of  the  sea-board 
cities  through  which  they  pass.  In  point  of  fact  this  danger  was  realized  in  regard  to  cholera  in 
1873,  when  epidemic  outbreaks  of  that  disease  occurred  in  Ohio,  Minnesota,  and  Dakota,  which 
were  "caused  by  cholera  poison  packed  up  in  the  household  effects  of  emigrants  from  Holland, 
Sweden,  and  Russia,  respectively.  These  emigrants  sailed  from  healthy  j^orts  in  healthy  vessels 
.and  ivere  subjected  to  the  usual  sanitary  requirements  of  the  period.  They  passed  through  Neiv 
Yorh  and  the  intermediate  territory  without  infuryto  the  public  health;  but  when  their  infected 
goods  were  unpacked  in  the  interior  of  the  continent  they  liberated  the  i)oison  ivhich  gave  rise 
to  the  local  outbreaks."    [Report  of  Dr.  Ranch.] 

(5)  It  is  but  natural  that  municipal  organizations  should,  in  looking  after  their  own  inter- 
iBsts,  pay  little  regard  to  the  welfare  of  distant  communities. 

In  this  connection  may  be  noted  the  indisposition  and  failure  on  the  part  of  local  quaran- 
tine officers  to  notify  the  authorities  interested  of  the  arrival  of  emigrants  from  infected  local- 
ities. Notwithstanding  the  frequent  paramount  interest  of  inland  communities  in  the  efficiency 
of  the  establishment  and  administration  of  quarantine  at  the  sea-board  the  local  authorities  of 
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the  latter  frequently  evince  an  unreasonable  jealousy  of  any  sort  of  iu'vestTgation  or  suggestion 
looking  to  the  general  welfare. 

(6)  In  the  absence  of  any  general  regulation  or  supervision,  local  quarantine  measures 
must  in  the  nature  of  things  be  exercised  with  varying  degrees  of  efficiency;  the  most  com- 
plete establishment  and  perfect  administration  at  a  few  ports  might  therefore  fail  to  protect 
the  country  if  defective  or  inadequate  measures  of  quarantine  were  practiced  elsewhere. 

Yet  every  one  of  the  65,000,000  inhabitants  of  the  United  States  has  personal  interest  in 
the  condition  and  efficiency  of  the  quarantine  establishment  at  every  one  of  our  ports.  Why, 
then,  should  the  direction,  expense,  and  responsibility  of  a  system  of  commozi  defense  against 
the  inroads  of  foreign  diseases,  any  more  than  against  invasions  of  foreign  foes,  be  assumed 
and  borne  by  those  municipalities  or  States  which  happen  to  have  a  maritime  location  ?  Why 
should  the  vast  majority,  located  inland,  be  allowed  to  shift  their  responsibilities  and  obliga- 
tions or  be  denied  a  voice  in  the  direction  of  affairs  which  so  greatly  concern  them  ?  The  pro- 
tection of  the  public  health  by  maritime  quarantine  is  a  matter  which  interests  not  merely  a 
narrow  belt  of  sea-coast;  it  seriously  concerns  the  whole  of  the  vast  territory  between  our 
shores. 

C. — A  national  system  of  maritime  quarantine  is  necessary. 

(1)  It  is  only  by  this  means  that  the  necessary  protection  against  the  importation  of  epi- 
demic diseases  in  all  our  ports  can  be  continuously  secured. 

(2)  It  is  the  only  practical  means  by  which  liniformity  of  establishment  and  administra- 
tion, regard  being  had  to  the  modifications  made  necessary  by  difference  of  latitude  and 
other  circumstances,  can  be  assured.  Such  necessary  uniformity  can  be  obtained  by  no  other 
arrangement,  for  the  reason  that  the  National  Government  is  alone  able  to  defray  the  expense 
of  complete  quarantine  establishments  at  every  port,  according  to  the  requirement  of  each  and 
without  regard  to  the  revenue  derived  from  the  shipping  of  any. 

(3)  The  benefits  of  quarantine  inure  to  the  welfare  of  the  whole  country;  therefore,  it  is 
just  that  money  should  be  as  freely  expended  when  necessary  at  one  port  as  at  another,  with- 
out respect  to  their  relative  commercial  importance  or  to  the  amount  of  revenue  collected  in 
the  shape  of  boarding  and  insi^ection  fees,  etc.  It  is  manifestly  unfair  that  the  seaboard 
cities  and  States  should,  as  at  present,  be  obliged  to  bear  the  entire  expense  of  quarantine  estab- 
lishments whose  most  important  function  should  be  the  protection  of  the  iaihabitants  of  every 
region  of  the  vast  territory  of  the  United  States. 

(4)  A  national  quarantine  properly  administered  and  conducted  by  traiued  officials  accus- 
tomed to  deal  with  contagious  and  infectious  diseases  would  tend  to  prevent  panic,  to  allay 
undue  anxiety,  and  to  favor  a  reasonable  sense  of  security. 

(5)  Experience  has  shown  that  much  needless  alarm,  as  well  as  preventable  danger,  arises- 
upon  the  appearance  of  an  unfamiliar  epidemic  disease  at  quarantine  stations,  as  when  cholera 
has  shown  itself  at  New  Orleans  or  New  York,  or  yellow  fever  at  Philadelphia  or  Boston.  A 
national  quarantine  would  go  far  to  do  away  with  the  necessity  for  vexatious  temporary  inter- 
state quarantines,  which  so  serioiisly  disturb  inland  trade. 

(6)  A  national  quarantine  system,  directed  in  such  a  manner  as  to  fully  meet  the  require- 
ments of  existing  sanitary  knowledge,  would  not  adversely  disturb  any  commercial  interest. 
It  would,  on  the  contrary,  do  away  with  many  of  the  embarrassments  incident  to  maladmin- 
istration of  existing  local  regulations.  For  example,  the  healthy  passengers  of  the  Italian 
steam-ship  Alesia  were  detained  at  quarantine  in  New  York  harbor  for  a  period  of  fifty-eigM 
days,  while  under  an  efficient  system  uninfluenced  by  needless  fears  those  of  them  who  were 
free  from  disease  coidd  have  been  safely  liberated  in  ten  days  at  furthest. 

(7)  A  national  quarantine  would  not  necessarily  supersede  any  existing  arrangements  re- 
garded as  ex]3edient  by  local  authorities.  It  should  constitute  an  outer  line  of  defense  under 
exclusive  control  of  the  National  Government,  and  it  should  be  conducted  wholly  without  cost 
to  shipping,  and  would  thus  work  no  additional  pecuniary  hardship,  even  if  the  present  fees 
were  to  be  still  exacted  by  the  local  authorities. 

(8)  The  ability  of  the  National  Government  by  an  existing  act  of  Cbngress'  to  come  to- 
the  aid  of  local  quarantine  authorities  in  answer  to  the  appeal  of  the  executive-  of  any  State- 
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in  time  of  grave  danger  implies  a  function  of  very  narrow  scope  and  uncertain  application. 
Appeals  of  this  kind  are  apt  to  be  deferred  nntil  the  emergency  is  extreme,  and  the  aid 
obtained  from  the  Government  is  therefore  likely  to  be  rendered  too  late  to  accomplish  its 
most  important  purpose,  namely,  the  prevention  of  an  invasion. 

D. — A  national  organization  would  secure  advantages  not  attainable  by  independent  local 
quarantine  establishments  however  complete. 

Among  many  other  advantages  the  following  may  be  enumerated: 

(1)  Suitably  arranged  and  commodious  buildings  provided  with  necessary  furniture  and 
appliances  at  all  ports. 

(2)  An  efficient  corps  of  trained  officials  and  assistants  always  on  duty. 

(3)  The  practicability  of  the  concentration  of  force,  money,  and  attention  at  any  threat- 
ened port  without  loss  of  time. 

(4)  Officials  under  control  of  the  National  Government  and  free  from  local  political  and 
commercial  influences. 

(5)  The  objects  of  quarantine  would  be  furthered  by  full  and  reliable  consular  reports  and 
sanitary  inspection  of  emigrants  at  ports  of  embarkation,  functions  j)roperly  belonging  to 
officials  of  the  General  Government. 

The  organization  of  a  national  maritime  quarantine  system  in  the  United  States  should 
require: 

(1)  That  the  whole  matter  be  placed  under  an  appropriate  department  of  the  General 
Government. 

(2)  A  central  bureau  of  control  established  at  Washington. 

(3)  A  sufficient  corps  of  medical  officers  and  assistants,  with  nurses,  sanitary  police,  laun- 
drymen,  engineers,  and  officers  and  crews  for  boarding  tugs,  organized  at  every  station. 
Among  the  requirements  for  the  medical  service  should  be  a  speaking  hnoivledge  of  at  least  tivo' 
modern  European  languages  besides  English.  In  view  of  the  constant  and  systematic  attempts- 
to  falsify  the  ship's  logs  for  the  purpose  of  concealing  the  existence  during  the  voyage  of  inf ec- 
tioiis  disease,  the  health  officers  should  be  able  when  necessary  to  go  among  the  passengers  and 
themselves  closely  question  them,  without  the  mediation  of  an  interpreter.  The  establishment 
of  a  school  and  laboratories  for  sanitary  instruction  and  research  in  connection  with  this  serv- 
ice would  be  an  advantage.  In  addition  to  the  men  on  duty  at  the  respective  stations  there 
should  be  a  sufficient  number  of  medical  and  other  officials  fully  trained  in  qiiarantine  duties- 
and  familiar  with  contagious  diseases,  unattached  and  available  for  immediate  aiTxiliary  service- 
at  any  threatened  port. 

(4)  The  erection  of  necessary  hospital  and  other  buildings,  wharves,  disinfecting  apparatus, 
wash-houses,  latrines,  etc.,  in  suitable  localities,  Avhen  possible  upon  inlands  at  or  near  the- 
entrances  to  harbors,  and  at  some  distance  from  the  main  channel. 

(5)  These  stations  must  be  organized  and  fully  equipped  at  every  port  of  entry  of  the 
coast  in  such  a  way  as  to  meet  the  requirements  of  each  port  in  the  measure  of  its  commerce 
and  immigration  and  the  esjjecial  diseases  to  which  it  is  most  exposed. 

(6)  The  cost  of  the  establishment  and  maintenanqe  of  the  national  maritime  quarantine 
should  be  provided  for  by  appropriation  from  the  National  Ti'easury,  and  not  from  fees 
exacted  from  vessels. 

The  danger  from  immigrants  would  not  be  entirely  banished,  however,  though  the  quar- 
antine of  the  coast  of  the  United  States  were  perfect,  for  the  way  through  the  British  prov- 
inces would  still  be  open  to  these  travelers.  In  the  absence  of  efficient  quarantine  inspection 
in  the  St.  Lawrence  River,  the  attempt  thoroughly  to  protect  ourselves  from  importations  of 
epidemics  would  necessitate  the  doubtful  and  difficult  expedient  of  a  land  quarantine  along 
our  northern  frontier.  The  more  efficient  plan  would  be  to  have  the  same  precautions  taken 
at  the  ports  in  the  British  provinces  as  shoiild  be  practiced  at  those  in  the  United  States;  but 
this  course  could  only  be  assured  through  treaty,  which  our  local  authorities  are  not  compe- 
tent to  make. 

It  appears  that  our  Canadian  neighbors  have  already  evinced  their  desire  for  uniform 
quarantine  laws  for  the  two  Governments.    The  provincial  board  of  healtli  of  Montreal;^ 
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recognizing  a  commnnity  of  interest  in  the  question  of  maritime  quarantine,  deemed  the 
presence  of  the  Canadian  fish  commissioners  in  Washington  opportune  for  the  adoption  of 
resolutions  requesting  them  to  urge  upon  the  American  authorities  "the  necessity  of  estab- 
lishing uniform  quarantine  regulations  for  both  countries."  In  connection  with  an  efficient 
system  of  national  quarantine  a  harmony  in  the  provisions  of  law  in  the  United  States  and 
in  Canada  seems  indispensable  for  the  full  protection  of  our  extensive  northern  frontier,  and 
our  National  Government  should  be  strongly  urged  to  respond  actively  to  the  expressed  wishes 
of  the  Canadian  authorities  relating  to  such  an  important  matter  of  common  interest. 


SECTION  3. 

GENERAL  MEASURES  OF  PREVENTION. 

Measures  of  prevention,  to  give  the  greatest  possible  guaranty  of  success  in  extinguish- 
ing an  incipient  epidemic  of  cholera,  should,  in  the  first  place,  be  based  upon  the  most  exact 
knowledge  we  possess  of  the  cause,  mode  of  attack,  and  manner  of  spread  of  the  disease  ;  and 
in  the  second  place,  these  measures  should  be  intelligently,  promptly,  thoroughly,  and  rigidly 
enforced. 

What  are  the  considerations  involved  in  the  first  category  ?  Probably  nine-tenths  of 
intelligent  and  experienced  physicians  all  over  the  world,  even  including  those  of  India,  have 
for  years  admitted  that  there  is  most  convincing  proof  that  the  active  cause  of  the  disease  is  a 
specific,  material,  living  entity,  of  extremely  minute  size,  endowed  with  the  power  of  self- 
propagation  and  of  exceedingly  rapid  multiplication  in  enormous  numbers;  that  among  animals 
it  naturally  attacks  man  alone,  assailing  him  only  by  way  of  the  intestinal  canal ;  that  the 
evacuations  from  the  bowels  contain  the  active  cause  of  the  disease,  and  that  when  this  agent 
in  any  manner — as  through  drinking  water,  milk,  food,  or  the  handling  or  washing  of  con- 
taminated personal  effects,  etc. — reaches  the  intestines  of  another  susceptible  person  the  disease 
may  be  thereby  transmitted  from  the  sick  to  the  healthy  ;  that  the  active  agent  exists  in  the 
dejecta  of  the  lightest  and  most  imperceptible  no  less  than  the  severest  and  most  deadly  forms 
of  the  disease,  and  is  known  to  be  transportable  from  place  to  place  through  the  movements  of 
man  and  his  personal  effects. 

Proceeding  from  this  basis,  logical  deduction  and  common  experience  alike  demonstrate 
the  absohite  necessity^  and  efficiency  of  such  measures  of  prevention  as  the  following  : 

(a)  Speedy  recognition  and  isolation  of  the  sick ;  their  proper  treatment ;  absolute  and 
rapid  destruction  of  the  infectious  agent  of  the  disease,  not  only  in  the  dejecta  and  vomit,  but 
also  in  clothing,  bedding,  and  in  or  upon  whatever  else  it  finds  a  resting-place. 

(h)  The  convalescents  should  remain  isolated  from  the  healthy  so  long  as  their  stools  pos- 
sibly contain  any  of  the  infecting  agent,  say  for  ten  to  fourteen  days  after  the  commencement 
of  the  attack  ;  before  mingling  again  with  the  well  they  should  be  well  washed  and  immersed 
in  a  disinfecting-bath,  and  afterward  be  clothed  from  the  skin  outward  with  perfectly  clean 
vestments  which  can  not  possibly  contain  any  of  the  infectious  material. 

(c)  The  dead  should  be  well  wrapped  in  a  cloth  thoroughly  saturated  in  a  solution  of  cor- 
rosive sublimate,  1  to  500,  and  without  delay,  cortege,  or  lengthy  ceremonial  buried  near  the 
place  of  death  in  a  deep  grave,  remote  as  possible  from  water  which  is  liable  under  any  circum- 
stances be  used  for  drinking,  washing,  culinary,  or  other  domestic  purposes.  (Cremation,  of 
course,  is  by  far  the  safest  way  of  disposing  of  cholera  cadavers.) 

(d)  Those  handling  the  sick  or  the  dead  should  be  careful  to  disinfect  their  hands  and  soiled 
clothing  at  once,  and  especially  before  touching  articles  of  food,  drinking  or  culinary  vessels. 

(e)  In  the  case  of  maritime  quarantine  the  well  should  be  disembarked  and  placed  under 
observation  in  quarters  spacious  enough  to  avoid  crowding,  and  so  well  appointed  and  furnished 
that  none  will  siiffer  real  hardships. 


CHOLERA  IN  EUROPE  AND  INDIA. 


849 


(/)  Once  having  reached  the  quarantine  station,  tliose  under  observation  sh(  iul(  1 1  )e  separated 
in  groups  of  not  more  tlian  twelve  to  twenty-four,  and  tlie  various  groups  should  under  no  pre- 
text intermingle;  the  quarters  for  each  groujj  should  aft'ord  stationary  lavatories  and  water- 
closets  in  perfect  working  condition  adequate  to  the  needs  of  the  individuals  constituting  the 
group,  and  sripplied  with  proper  means  of  disinfection;  there  should  be  a  bed  raised  above  the 
floor,  proper  coverings,  and  a  chair  for  each  member  of  the  group,  each  pei'son  being  rec^uired 
to  use  only  his  own  bed;  there  should  be  a  common  tal)le  of  sufficient  size  to  seat  a.round  it  all 
the  members  of  the  group,  who  should  be  served  their  meals  from  a  central  kitchen,  and  with 
table  furniture  belonging  to  the  station  and  cleaned  by  the  common  kitchen  scullions. 

(g)  Drinking  water  free  from  possible  contamination  and  of  the  best  quality  shoidd  be 
distributed  through  pipes  under  constant  pressure  in  the  quarters  of  each  group  as  it  is  needed, 
and  in  such  a  manner  that  it  is  received  in  drinking-cups  only;  there  should  be  no  water- 
buckets  or  other  large  vessels  in  which  handkerchiefs,  small  vestments,  children's  diapers,  etc., 
can  be  washed  by  the  members  of  any  group. 

(h)  Immediately  after  being  separated  into  groups  in  their  respective  quarters  every  per- 
son under  observation  should  be  obliged  to  strip  and  get  into  a  bath  (a  disinfecting  one  is  pref- 
erable), and  afterward  be  clothed  "with  fresh,  clean  vestments  from  the  skin  outward.  Every 
article  of  clothing  previously  worn  should  be  promptly  taken  away  and  properly  disinfected 
without  delay.  » 

(/)  Then  all  of  the  personal  effects  should  be  at  once  removed  to  a  separate  building, 
washed — if  possible — and  thoroughly  disinfected,  or,  if  necessary,  destroyed.  After  disinfec- 
tion they  should  be  temporarily  returned  to  the  members  of  groups  when  occasion  requires  a 
further  change  of  clothing. 

(k)  Under  no  circumstances  whatever  should  washing  of  clothing  by  those  imder  observa- 
tion be  permitted.  All  used  clothing  should  be  first  thoroughly  disinfected  (by  boiling  when 
possible),  and  then  should  be  cleansed,  the  disinfection  and  washing  being  done  by  a  sufiiciently 
trained  and  absolutely  reliable  corps  of  employees  supplied  with  adequate  appliances. 

(/)  All  those  under  observation  shoiild  be  mustered  in  their  own  quarters  and  be  subjected 
to  a  close  medical  inspection  ivMle  on  their  feet  at  least  twice  every  day,  in  order  to  discover 
and  isolate  as  soon  as  possible  new  cases  which  may  develop;  and  of  course  the  clothing  and 
bedding  of  these  new  cases  should  be  treated  without  delay  in  the  manner  already  mentioned. 
In  the  mean  time  a  watch  should  be  set  over  the  water-closets  for  the  purpose  of  discovering 
cases  of  diarrhoea,  and  when  discovered  such  cases  should  be  temporarily  separated  from  the 
rest;  they  should  receive  judicious  medical  attention  at  once,  and  precautions  should  be  taken 
as  if  they  were  undoubted,  but  mild,  cases  of  cholera. 

(???)  The  quarters  should  be  kept  thoroughly  clean,  and  every  siirface  upon  which  infec- 
tious material  could  possibly  be  deposited,  including  the  floors,  should  be  washed  with  a  strong 
disinfectant  twice  daily,  and  oftener  when  necessary;  evacuations  from  the  bowels  should  be 
passed  into  a  strong  disinfectant;  the  hopper  of  the  closet  should  then  be  flushed  and  finally 
drenched  with  a  quantity  of  the  same  disinfectant. 

(n)  For  the  x^roper  attention  to  the  sick  there  should  be  two  or  more  comi^etent  and 
experienced  physicians,  assisted  by  a  sufficient  corps  of  intelligent  and  efficieut  nurses,  with 
hours  of  duty  so  arranged  that  a  physician  with  a  sufficient  number  of  nurses  be  in  constajit 
attendance  in  the  wards  of  the  hospital. 

(o)  For  the  prompt  recognition  and  separation  of  new  cases,  their  temporary  medical 
attention,  the  proper  treatment  of  discovered  cases  of  diarrhoea  or  cholerine  and  of  other 
maladies,  and  the  immediate  correction  of  every  unsanitary  practice  or  condition  by  constant, 
vigilant,  and  intelligent  supervision,  there  should  be  at  least  two  or  more  competent  and 
experienced  physicians,  with  hours  of  service  so  arranged  that  a  i^hysician  is  on  duty  night 
and  day  among  those  under  observation;  and  he  should  have  subject  to  his  order  at  any  and 
every  moment  a  sufficient  and  efficient  corps  of  nurses  and  laborers  to  carry  out  properly  and 
promptly  his  directions. 

[p)  In  order  to  prevent  the  intermingling  of  the  various  groups,  to  enforce  obedience  and 
order,  and  to  make  it  absolutely  impossible  for  the  quarantined  and  their  personal  effects  to 
S.  Mis.  92  o-i 
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have  any  communication  with  the  exterior,  a  well  organized  and  sufficiently  large  police  corps 
should  patrol  the  borders  of  the  stations  and  the  buildings  day  and  night. 

(q)  Any  groui?  among  whom  there  has  developed  no  new  cases  of  cholera,  or  of  choleraic 
diarrhoea,  during  the  preceding  six  or  eight  days,  may  be  regarded  as  harmless,  and  allowed 
to  leave  quarantine  after  each  one  is  finally  immersed  in  a  disinfecting  bath,  and  reclotlied 
with  clean  garments  from  the  skin  outward;  the  garments  removed  being  destroyed,  or  thor- 
oughly disinfected  and  cleansed  as  above  indicated. 

As  yet,  no  reference  has  been  made  to  the  crew,  ship,  and  cai'go.  What  has  been  said  of 
the  treatment  of  those  under  observation,  applies  to  every  one  of  the  ship's  inhabitants.  The 
observation,  isolation,  and  cleansing  of  the  crew  and  their  effects,  could  safely  be  performed 
aboard  ship  if  necessary.  The  ship  should  be  thoroughly  cleansed  and  disinfected,  particular 
attention  being  given  to  the  quarters  of  the  emigrants  and  crew. 


SECTION  4. 
INDIVIDUAL  MEASUKES  OF  PEEVENTION. 

MEANS  AND  MODE  OP  INFECTION. 

Since  the  infectious  agent  exists  in  the  evacuations  both  from  the  stomach  and  from  the 
anus,  various  materials  become  capable  of  conveying  the  infection  of  this  disease — such  as 
clothing  soiled  with  this  matter;  hands  fouled  with  it;  articles  of  food  and  drink  which  have 
been  contaminated  with  it.  It  is  by  means  of  soiled  clothing  and  personal  effects  upon  which 
this  agent  is  preserved  in  a  more  or  less  moist  condition  that  the  infectious  jirinciple  is  usually 
conveyed  long  distances,  both  by  land  and  by  sea.  The  contamination  of  watercourses  and 
small  streams  by  vomit  or  dejecta  is  perhaps  the  most  frequent  and  certainly  the  most  rapid 
means  of  producing  a  sudden  and  widely-extended  outbreak  of  cholera  infectiosa.  The  water- 
Courses  are  not  infrequently  also  contaminated  by  washing  therein  the  personal  effects  of 
cholera  patients. 

Regarding  the  comma  bacillus  of  Koch  as  the  infectious  agent,  it  has  been  established  by 
numerous  and  exact  experiments  that  this  microbe  is  not  only  able  to  live  for  a  considerable 
length  of  time  in  water,  but  is  even  capable  of  enormous  multiplication  therein,  especially  if 
the  water  contain  a  certain  amount  of  organic  or  vegetable  material.  The  use  of  such  con- 
taminated water  for  drinking,  bathing,  and  ciilinary  purposes  is  perhaps  the  most  frequent 
mode  of  introdiiction  into  the  human  organism  of  the  contagious  principle  of  cholera  infectiosa. 

The  universal  practice  of  the  watering  of  milk  also  renders  this  article  exceedingly  and 
especially  dangerous  to  children  during  periods  of  the  prevalence  of  cholera;  and,  where  exten- 
sive and  sudden  local  outbreaks  of  the  disease  can  not  be  attributed  directly  to  the  use  of  con- 
taminated water,  it  is  generally  the  milk  which  conveys  the  cause  of  infection.  Other  articles 
of  food  are  in  a  far  less  degree  liable  to  contamination,  but  there  are  numerous  examples  of 
infection  occasioned  by  thoughtless  and  accidental  contamination  of  vegetables,  fruits,  and 
other  nutritive  material. 

Experience  has  abundantly  proved  two  laws  which  have  an  important  bearing  upon  the 
spread  of  cholera:  (1)  TJie  tendency  to  infection  varies  exceedingly  among  individuals,  and 
is  ivith  the  vast  majority  exceedingly  small.  (2)  Disturbed  conditions  of  the  digestive  appara- 
tus greatly  increase  the  susceptibility  of  an  individual  and  render  him  far  more  liable  to  an  at- 
tack after  exposure  to  the  infection. 

It  is  exceedingly  improbable  that  the  infectious  principle  is  ever  conveyed  to  th6  healthy 
by  the  medium  of  the  air;  it  is  certainly  never  transported  to  any  considerable  distance  in  this 
manner.  It  is  very  doubtful,  if  even  possible,  that  infection  may  take  place  through  the  lungs. 
It  is  certain  that  it  can  not  be  effected  by  cutaneous  absorption.  The  disease,  therefore,  can 
not  be  properly  termed  truly  contagious  in  the  common  use  of  that  word.    It  is  extremely 
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doubtful  if  there  be  a  single  well-authenticated  (;ase  upon  record  where  the  disease  has  been 
conveyed  in  any  other  manner  than  by  the  introduction  of  the  infectious  principle  into  the 
stomach. 

Still,  regarding  the  comma  bacillus  of  Koch  as  the  infecting  agent,  it  has  been  abundantly 
proved  that  the  normal  acid  juices  of  the  stomach  are  caj)able  of  destroying  it.  It  is,  there- 
fore, not  surjDrising  that  the  examples  are  multiplied  where  water  and  other  ingesta  known  to 
be  infected  have  been  swallowed,  intentionally  or  accidentally,  by  healthy  persons,  witliout 
harm.  If,  however,  this  living  infectious  principle,  the  comma  bacilli  of  Koch,  escape  1k> 
yond  the  pylorus  and  pass  into  the  small  intestine,  the  contents  of  which  have  an  alkaline  reac- 
tion, midtiplication  with  enormous  rapidity  therein,  elaboration  in  considerable  quantity  of 
the  poisonous  ptomaine,  and  the  establishment  of  the  disease  which  we  recognize  as  cholera 
infectiosa,  become  possible. 

PROPHYLAXIS. 

The  considerations  already  advanced  suggest  more  or  less  reliable  prophylactic  measures. 
If  the  stomach  be  i)roperly  guarded  against  the  introduction  of  the  living  infecting  principle, 
the  individual  will  be  necessarily  protected  against  the  danger  of  an  attack.  Protective 
measures  may  be  considered  from  two  stand-points:  A. — with  regard  to  the  person  suffering 
from  an  attack  of  the  disease;  B. — ^with  regard  to  the  healthy  individual  exposed  to  infection. 

A.  — With  regard  to  the  iJerson  suffering  from  an  attack  of  the  disease:  The  evacuations 
from  the  stomach  and  the  bowels  should  be  immediately  disinfected;  where  this  is  thoroughly 
accomplished,  it  is  impossible  for  the  infection  to  spread  beyond  the  attacked.  The  dejecta 
and  the  vomited  matter  should  be  passed  into  a  vessel  containing  a  cjuart  or  more  of  a  strong 
solution  of  carbolic  acid — one  jiart  to  twenty  of  water;  and  immediately  after  the  evacuation 
a  sufficient  amount  of  the  disinfectant  should  be  added  to  make  the  whole  quantity  equal  to 
the  bulk  of  the  evacuated  material;  the  whole  should  then  be  gently  stirred,  and  afterwards 
allowed  to  stazid  for  fifteen  to  twenty  minutes,  when  it  should  be  removed  and  emptied  into  a 
pit  containing  unslacked  lime,  and  be  immediately  covered  by  a  quantity  of  the  same  material. 
If  circumstances  render  it  impossible  thus  to  dis^Dose  of  the  disinfected  evaciiations,  they 
shoidd  be  emptied  into  a  large  earthen  vessel  containing  a  quantity  equal  to  their  bulk  of  a 
solution  of  bichloride  of  mercury,  one  part  to  a  thousand,  and  stirred  thoroughly  therein; 
after  remaining  there  for  an  hour  or  more,  they  may  be  emptied  into  a  drain  which  leads  to 
the  sewer.  The  clothing  of  the  patient,  as  well  as  the  soiled  bed-linen,  immediately  after 
removal,  should  be  disinfected  by  thoroughly  soaking  for  an  hour  or  more  in  a  large  quantity, 
more  than  siifficient  to  cover  them,  of  a  strong  solution  of  carbolic  acid,  one  part  to  twenty; 
or  they  should  be  immediately  subjected  to  the  prolonged  action  of  boiling  water  or  steam. 
The  anus,  hands,  and  mouth  of  the  patient  should  also,  immediately  after  an  evacuation,  be 
washed  with  a  disinfectant, — in  this  case,  however,  weaker  than  above  indicated,  say  one  part 
to  ten  thousand  of  bichloride  of  mercury  and  water,  for  the  anus  and  hands,  and  for  the 
mouth  water  slightly  acidulated  with  sulphuric  acid.  The  hands  of  the  attendants,  also, 
should  be  washed  with  the  same  weak  solution  of  bichloride  of  mercury  after  handling  the 
patient.  Under  no  circumstances  should  the  attendant,  or  any  one  else,  eat  in  the  same  room 
with  the  sick;  and,  as  an  invariable  rule  which  should  be  scrupiilously  observed,  no  person 
who  has  been  in  direct  contact  with  the  sick  or  with  any  of  his  personal  effects  should  eat 
without  first  thoroughly  cleansing  and  disinfecting  the  hands. 

B.  — With  regard  to  healthy  persons  exposed  to  the  infectious  principle  of  the  disease: 
Remembering  what  has  already  been  remarked  concerning  an  increased  suseeptil)ility  to  infec- 
tion by  reason  of  disturbance  of  the  digestive  apparatus,  it  is  strenuously  insisted  ujion  that 
all  causes,  of  whatever  nature,  of  disturbance  of  the  functions  of  the  stomach  and  intestines, 
should  be  studiously  avoided:  such  as  intemperance  of  all  kinds,  either  in  drinking  or  in  eat- 
ing; all  irregularities  of  personal  habits,  either  as  to  time  of  meals,  occiipation,  exercise,  or 
hours  of  sleep;  all  emotional  excitements  should  be  removed;  in  short,  every  circumstance 
which  experience  has  shown  may  exercise  a  disturbing  influence  upon  these  important  functions 
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should  be  carefully  guarded  against;  the  use  of  articles  of  food  which  are  liable  to  occasion 
indigestion,  or  to  cause  an  unusual  or  unhealthy  activity  of  the  digestive  apparatus,  should 
be  interdicted;  children  should  be  carefully  prevented  from  indulging  in  exhausting  sport  or 
exercise,  and  should  be  carefully  shielded  against  intemperate  weather;  it  is  all-important  that 
the  functions  of  the  skin  should  be  kept  regular  and  active  by  a  sufficient  amount  of  season- 
able clothing  by  day  and  by  night;  particular  care  should  be  taken  that  revulsions  of  blood, 
produced  by  chills,  from  the  cutaneous  surface  to  the  internal  organs,  especially  the  abdominal, 
may  not  occur,  and  in  this  connection  it  is  strongly  recommended  that  the  abdomen  be  envel- 
oped at  night  by  a  broad  band  of  flannel,  in  order  that  during  the  restlessness  in  sleep  the 
skin  of  the  abdomen  may  not  be  exposed  to  the  direct  action  of  the  air;  cold  baths  should  be 
avoided;  the  surface  of  the  body  should  be  washed  at  not  too  frequent  intervals,  by  sponging 
with  tepid  water,  and  afterwards  dried  thoroughly  by  vigorous  rubbing  with  a  rough  towel; 
meanwhile,  the  body  should  be  protected  from  draughts.  Irregularity  and  intemperance  in 
eating  and  drinking  have  already  been  alluded  to.  It  is  important  that  imbibition  of  large 
quantities  of  water  or  other  fluids  intervals  between  meals  be  avoided,  for,  if  there  were  no 
other  reason,  it  is  a  well-known  physiological  fact  that  in  the  intervals  of  digestion  the  re- 
action of  the  gastric  juices  is  neutral  and  sometimes  even  sliglitly  alkaline.  If  contaminated 
water  or  milk  should  be  swallowed  in  large  quantity  during  this  interval,  it  is  clear  that  the 
probability  of  the  living  infecting  agent  passing  through  the  pylorus  into  the  small  intestine 
is  greatly  increased,  and  the  possibility  of  an  attack  much  enhanced.  In  a  house  where  a 
cholera  patient  is  suffering,  the  children  should  be  kept  out  of  the  sick-room,  as  also  all  others 
not  in  attendance  upon  the  sick.  But  if,  as  often  occurs  among  the  class  of  people  who  are 
mostly  the  sufferers  from  cholera — the  jioor  and  the  squalid — thei'e  be  only  one  common  room 
for  the  use  of  the  family,  no  one  should  on  any  account  be  permitted  to  occupy  the  same  bed 
as  the  sick,  and  during  the  day,  as  also  diiring  the  night,  all  should  avoid  as  much  as  possible 
contact  with  the  sick-bed. 

Attention  to  the  preparation  of  food  is  a  matter  of  extreme  importance  to  all  persons 
exposed  to  the  infection  of  cholera,  and  especially  to  children.  It  goes  without  saying,  that 
the  materials  consumed  shoiild  be  perfectly  fresh  and  sound  in  every  respect,  and  that  the 
wate*'  and  milk  employed  shotild  be  absolutely  free  from  the  living  infecting  principle,  as  well 
as  pure  and  healthy.  As  a  guaranty  against  the  possibility  of  infection  by  means  of  water 
or  milk,  both  shotild  be  thoroughly  boiled  before  use,  and,  as  it  is  possible  for  the  cholera- 
microbe  to  multiply  rapidly  both  in  water  and  in  milk,  the  boiling  should  be  tm-y  recent. 
Cofl^ee  and  tea  should  be  recently  made  and  served  hot.  All  food  should  be  thoroughly  and 
recently  cooked.  No  raw  food  of  any  description,  except  possibly  a  moderate  quantity  of  per- 
fectly fresh,  ripe,  and  absolutely  clean  fruit  should  be  eaten.  8alads  and  other  such  articles 
should  be  interdicted.  Bread,  as  well  as  butter,  should  be  carefully  i^rotected  against  the  pos- 
sibility of  contamination.  The  culinary  utensils  and  table-ware  should  be  scrupulously  cleaned 
with  boiling  water. 

The  hygienic  condition  of  the  dwelling  and  its  surroundings  should  be  made  as  perfect  as 
jjossible.  All  decaying  animal  or  vegetable  matter  should  be  removed.  The  house-drains 
should  be  free  and  clean  and  flushed  with  a  sufficient  amount  of  water  at  intervals,  followed 
by  the  emptying  therein  of  a  liberal  quantity  of  strong  solution  of  copperas  in  water,  or  of  a 
fi-ve-per-cent.  solution  of  carbolic  acid.  The  cess-pits  and  the  i^rivies  should  be  kept  clean  and 
free  from  odor  by  the  use  of  unslaked  lime,  large  quantities  of  coppei-as,  or  other  similar 
inexpensive  materials.  The  supply  for  drinking-water  should  be  scrupulously  guarded  from 
possible  contamination  of  any  Mud. 

Among  the  precautions  to  be  enforced  against  a  threatened  attack  of  cholera  infectiosa  in 
any  one,  but  especially  in  the  young,  one  of  exceeding  importance  is  watchfulness  over  the 
condition  of  the  alimentary  canal.  In  a  large  number,  perhaps  the  majority,  of  instances,  an 
attack  of  cholera  is  preceded  some  hours  or  days  by  derangements  of  the  digestive  apparatus, 
such  as  distress  or  a  sense  of  fullness  or  heaviness  in  the  stomach,  of  gastralgia  or  nausea,  or 
of  occasional  vomiting;  or  the  disorders  may  be  limited  to  the  intestines  only,  and  be  mani- 
fested by  vague  general  abdominal  uneasiness,  or  slight  fleeting  pains,  or  active  peristaltic 
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movements  which  can  be  seen  or  felt  thrcmgli  the  abdominal  walls;  and  all  or  any  of  these 
may  be  associated  or  end  with  diarrhoea,  and  sometimes  with  a  tendency  to  disproportionate 
prostration;  or,  again,  the  disorders  of  tlie  stomach  and  intestines  may  be  combined. 

If  these  disturbances  of  the  alimentary  tract  are  promptly  discovered  and  remedied,  many 
an  attack  of  cholera  will  be  thereby  avoided.  In  such  cases  absolute  rest  in  bed,  and,  if 
possible,  also  total  abstinence  for  a  day  or  two  frenn  food,  should  be  enjoined;  if  there  be 
reason  to  infer  the  presence  in  the  stomach  of  undigested  food,  a  single  emetic  dose  of  ipecac 
should  be  administered;  or  if  there  be  visible  peristaltic  movements  of  the  intestines,  or  diar- 
rhoea, these  should  be  controlled  respectively  by  small  doses  of  opium  in  a  convenient  form, 
and  of  such  drugs  as  salol,  naphthalin,  salicylate  of  bismuth,  or  analogous  compounds. 

What  has  been  thus  far  said  applies  especially  to  individuals;  Imt,  unfortunately,  in  this 
disease  public  interests  and  relations  must  also  be  regarded,  and  from  this  stand-point,  so  long 
as  there  are  in  the  locality  only  a  few  scattered  cases  of  the  disease,  the  utmost  efforts  should 
be  made  to  prevent  the  establishment  of  an  epidemic. 

The  presence  of  the  comma  l»acilli  of  Koch  in  the  alvine  evacuations  or  in  the  vomited 
material  from  a  suspicious  case  once  determined,  the  duty  of  the  attending  yjhysician  and  of 
the  health  officer  becomes  plain.  The  safety  of  the  other  inmates  of  the  dwelling,  and,  what 
is  of  infinitely  gi'eater  importance,  that  of  the  general  community  as  regards  public  health 
and  commercial  interests,  demand  that  tlie  most  skillful  and  intelligent  physicians  and  nurses 
be  procured  for  the  sick  and  l^ept  in  constant  attend an.ce.  If  the  dwelling  he  a  hovel  of  the 
poor,  as  is  usually  the  case,  the  inmates  should  be  reinoved  without  delay  to  clean,  healthful, 
and  commodious  quarters  and  kept  for  five  or  six  days  under  strict  surveillance;  if  the  attacked 
is  already  in  a  desperate  condition,  where  every  prolonged  disturbance  increases  the  probability 
of  a  fatal  termination,  he  should  not  be  moved. 

Inasmuch  as  the  safety  not  only  of  the  health  and  trade  of  the  popiilation  of  the  locality 
and  its  immediate  surroundings  are  involved,  but  also  of  those  of  great  States  and  sometimes 
nations  in  communication  with  it,  are  seriously  threatened  by  the  escape  and  spread  of  the 
infectious  principle  elaborated  in  and  discharged  from  the  intestines  of  the  person  suffering 
an  attack  of  cholera  infectiosa,  skillful  and  constant  attendance  is  imperatively  called  for,  and 
shoidd  he  provided  at  the  public  expense.  Furthermore,  that  same  public  has  a  paramount 
interest  and  absolute  right  to  be  assured,  that  every  rational  precaution  against  the  spread 
and  dissemination  of  the  infectious  agent  is  scrupulously  and  conscientiously  enforced.  This 
is  tantamount  to  saying  that  the  care  of  the  attacked-  and  of  the  dwelling,  as  well  as  the 
custody  or  close  surveillance  of  all  persons  associated  or  in  communication  with  him  or  it, 
should  be  under  the  strict  control  and  direction  of  the  jeopardized  public  through  its  own 
intelligent  and  responsible  agents.  The  prevention  of  the  spread  of  infection — of  such  enor- 
mous importance  to  the  public — should  under  no  circumstances  whatever  be  trusted  in  any 
degree  to  the  ignorance  or  carelessness  or  conflicting  interests  of  the  inmates  of  the  infected 
dwelling;  neither  should  it  be  left  to  the  chance  of  uncertainty  through  the  incompetence  or 
neglect  or  whimsical  notions  or  personal  interests  or  lack  of  authority  of  the  private  physi- 
cian. Of  course  this  means  temjDorary  invasion  of  the  ]3rivate  rights  and  restriction  of  the 
personal  liberty  of  a  few  individuals,  whose  own  security  is  thereby  enhanced.  Biit  the 
public  safety  demands  a  temporary  sacrifice  of  private  rights  under  these  circumstances,  and 
there  should  be  no  hesitation  or  vacillation  in  requiring  it. 

It  is  obvioiTS  that  the  evacuations  of  the  intestinal  canal  of  the  attacked  should,  Avithout 
loss  of  time,  be  carefully  disinfected.  But  by  no  means  all  suffering  an  attack  of  cholera 
infectiosa  are,  especially  in  the  earlier  stages  of  the  disease,  so  ill  that  they  can  not  be  out  of 
bed,  and  even  out  of  doors  engaged  in  their  ordinary  vocations.  Yet  experience  has  abun- 
dantly proved  that  those  suffering  ''a  walking  attack"  carry  in  their  intestinal  canal  the 
infectious  agent  of  cholera,  and  are  capable,  under  favoring  circumstances,  of  establishing  a 
center  of  infection  wherever  in  their  movements  iAiey  may  chance  to  void  those  intestinal  con- 
tents. Hence  the  necessity  of  temporarily  restricting  the  liberty  of  all  inmates  of  the  infected 
dwelling  and  of  all  persons  in  close  communication  with  it,  whether  at  the  time  of  infection 
they  are  evidently  suffering  or  not.    All  such  persons  should  be  isolated  and  kept  under  strict 
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surveillance  until  tb.e  extreme  limit  of  the  period  of  incubation  (say,  five  days)  has  fully 
elapsed,  counting  from  the  commencement  of  the  surveillance.  If  dviring  these  five  days  no 
sign  of  even  a  slight  or  "walking  attack"  has  made  its  appearance,  and  finally  if  a  culture- 
test,  as  already  described,  of  the  faeces  has  indicated  the  absence  of  the  comma  bacilli  of 
Koch,  the  individual  temporarily  restrained  of  his  liberty  both  for  his  own  benefit  and  for 
that  of  the  public  may  be  without  danger  restored  again  to  the  full  enjoyment  thereof. 


SKCTIONS. 

SANITARY  MEASURES  FOR  PREVENTION  OF  CHOLERA. 

it  seems  that  the  sanitary  authorities  of  India  are  at  last  beginning  to  awaken  to  an  ap- 
preciation of  the  folly  of  treating  cholera  in  India  as  a  non-infectious  and  non-transportable 
i  disease,  and  to  return  to  the  enforcement  of  the  regulations,  based  alone  on  the  experience  of 
the  past,  which  Cunningham,  diiring  his  term  of  service  as  surgeon-general  and  chief  sanitary 
commissioner  with  the  Government  of  India,  so  persistently  endeavored  to  nullify.  Frequent 
reference  has  been  made  in  this  report  to  the  prevalent  belief  of  the  East  Indian  surgeons  in 
the  infectiousness  and  transportability  of  cholera,  whilst  the  public  reports  and  the  sanitary 
policy  of  Surgeon-General  Cunningham  nevertheless  upheld  in  every  way  possible  the  contrary 
opinion.  I  regard  it  as  exceedingly  fortunate,  not  only  for  India  but  also  for  the  whole 
world,  that  the  policy  pursued  by  the  present  surgeon-general  and  chief  sanitary  commissioner 
of  India,  Dr.  B.  Simpson,  is  evidently  far  less  censorial  of  the  opinions  entertained  by  his  sub- 
ordinate medical  officers  than  was  that  of  his  predecessor,  and  is-getting  to  be  more  in  accord 
as  well  with  past  exjierience  in  India  as  with  common  experience  the  world  over. 

The  province  of  Assam  is  one  of  those  outside  of  Bengal  wherein  cholera  most  frequently 
rages.  I  have  already  pointed  out  the  peculiarity  of  this  province  in  relation  to  the  periodicity 
of  cholera  epidemics.  In  the  general  sanitary  reports  of  Surgeon-General  Cunningham,  that 
official  was  accustomed  to  strenuously  deny  the  prol)ability  of  the  importation  of  cholera  into 
Assam  through  the  agency  of  the  movements  of  large  numbers  of  coolies  proceeding  from  or 
through  infected  districts  in  Bengal.  In  the  twenty-fifth  annual  report  of  the  sanitary  com- 
missioner with  the  Government  of  India  for  1888,  by  Dr.  B.  Simpson,  the  present  incumbent, 
an  account  of  a  serious  outbreak  of  cholera  among  the  immigrant  coolies  into  Assam  is  given, 
as  also  of  the  precautionary  measures  to  be  adopted  in  the  future.  From  that  report  I  abstract 
the  following,  in  order  to  show  that  the  jjrecautionary  measures  ordered  to  be  enforced  are 
based  upon  an  appreciation  of  the  infectiousness  and  transportability  of  cholera,  and  are  very 
similar  in  their  nature  to  those  advocated  and  more  or  less  vigorously  and  constantly  enforced 
by  western  nations  against  the  free  movements  of  men  during  threatened  invasions  of  cholera- 
precautionary  measures  which  it  has  of  late  years  been  the  policy  of  the  Governments  of  Great 
Britain  and  India  to  vigorously  oppose  the  enforcement  of,  whenever  they  have  restricted 
the  absolute  freedom  of  navigation  or  of  the  movements  of  ships'  crews  or  passengers.  These 
abstracts  need  not  receive  further  comment,  for  they  sjjeak  for  themselves: 

"In  the  event  of  an  outbreak  of  cholera  a  medical  officer  will  be  deputed  to  the  Sealdah 
station  and  another  to  the  Raneegunge  station  to  examine  emigrants,  and,  in  communication 
with  the  railway  authorities,  to  prevent  those  infected  from  starting.  The  depot  from  which 
an  infected  coolie  comes  should  be  ascertained  in  each  case,  with  a  view  to  the  adoption  of 
precautionary  measures." 

"The  measures  taken  by  the  chief  commissioner  of  Assam  were  as  follows,  as  described 
in  the  Annual  Report  on  Labor  Immigration  into  Assam  for  the  year  1888.  In  consequence  of 
the  outbreak  (of  cholera),  the  Bengal  Government  consented,  with  the  previous  sanction  of 
the  governor-general  in  council,  to  prohibit  emigration  as  a  temporary  measure  from  certain 
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parts  of  the  Lower  Provinces  ivhere  cliolera  was  very  prevalent."  (The  italics  are  not  in  the 
originah ) 

"  Lastly  an  important  change  has  been  made,  whereby,  on  the  occurrence  of  a  serious  out- 
break of  cholera,  it  is  now  open  to  managers  to  make  arrangements  for  the  immediate  transport 
of  coolies  from  the  depots  to  the  gardens  on  the  conditions  that  they  agree  to  make  arrange- 
ments, in  accordance  with  cei'tain  rules  which  have  been  prescribed  by  the  chief  commissioner, 
in  consultation  with  the  deputy  surgeon-general,  for  the  purpose  of  providing  for  tlie  segre- 
gation of  the  coolies,  hath  in  transit  to  the  gardens  and  on  arrival  at  their  destination."  (Italics 
not  in  the  original. ) 

Notwithstanding  the  already  mentioned  ofBcial  declaration  of  the  chief  of  the  sanitary 
depai'tment  of  the  government  of  Bombay  that  cholera  is  to  be  regarded  as  only  a  pernicioiis 
form  of  malaria  and  is  no  more  infectious  or  transportable  than  is  the  latter  malady,  we  find 
that  sanitary  commissioner  for  the  government  of  Bombay  in  his  official  report  for  1883  records 
instructions  issued  to  villagers  concerning  measures  to  be  taken  against  cholera  which  indicate 
a  very  different  appreciation  of  the  nature  of  the  latter  disease. 

In  fact  these  instructions,  intended  for  the  practical  guidance  of  the  natives  of  India,  not 
only  embody  most  excellent  advice  as  to  practical  measures  which  may  be  effectively  employed 
by  an  ignorant  population  in  order  to  guard  against  a  threatened  visitation  of  cholera,  but  they 
in  the  most  unequivocal  language  point  out  the  infectious  nature  of  cholera  and  especially  the 
dangerous  character  of  the  vomit  and  stools,  as  the  following  verbatim  quotations  from  these 
instructions  demonstrate : 

"  12.  The  following  order  is  all  important  to  remember:  The  particular  j^oison  of  cholera 
is  supposed  to  be  contained  in  the  stools  passed  by  the  patient.  It  is  therefore  absolutely 
necessary  that  the  stools  be  received  into  an  old  chattey,  or  other  receptacle,  so  that  they  should 
not  be  spilled  on  the  ground  or  bedding,  but  as  soon  as  they  are  passed  they  should  be  at  once 
taken  outside  the  village.  A  little  straw  and  darii.mar  should  be  placed  over  them,  and  they 
should  be  burnt,  and  the  ashes  should  be  buried,  and  the  same  action  should  be  taken  regarding 
the  vomited  matter.  The  stool,  which  is  like  rice  conjie  water,  is  the  most  dangerous  of  all, 
and  you  miist  obey  the  directions  most  implicitly.  Particular  care  must  be  taken  on  no  ac- 
count to  bury  the  stools  or  vomit  near  any  well,  nullah,  or  tank,  or  throw  them  into  the  back 
yard  or  into  the  privy,  but  as  soon  as  each  stool  is  passed  it  should  be  removed  outside  the  vil- 
lage. On  no  account  should  the  vessel  holding  these  stools  be  put  down  in  the  house  or  in  the 
back  yard  with  the  intention  of  removing  them  an  hour  or  two  hence.  Such  a  proceeding  is 
very  dangerous,  for  the  stools  when  first  passed  are  not  dangerous,  but  they  rapidly,  after  a 
very  short  interval,  become  most  dangerous.  The  only  safe  course  is  to  remove  them  as  soon 
as  they  are  passed.  If  the  patient  passes  any  of  these  stools  in  his  bedding,  no  matter  what  the 
value  of  the  article  may  be,  it  should  be  at  once  burnt. 

"  13.  If  the  patient  dies  the  body  should  be  at  once  burnt  or  bixried  in  the  clothes  in  which 
he  died.    They  should  not  be  taken  off  the  body." 

■  These  practical  instructions  contain  such  valuable  advice  concerning  the  jirecautions  which 
should  be  taken  in  anticipation  of  the  appearance  of  cholera  and  the  measures  which  should 
be  enforced  on  the  actual  appearance  of  cholera  that  they  are  incorj)orated  here: 

INSTRUCTIONS  FOR  THE  GUIDANCE  OF  VILLAGERS  REGARDING  MEASURES  TO  BE  TAKEN 
WITH  REFERENCE  TO  OUTBREAKS  OF  CHOLERA.* 

PRECAUTIONS  NECESSARY  IN  ANTICIPATION  OP  THE  APPEARANCE  OF  CHOLERA. 

1.  The  outbreak  of  cholera  is  often  so  sudden  and  virulent  that  all  jDrecautionary  measures 
must  be  taken  beforehand.  Experience  has  shown  that,  like  many  other  diseases,  the  extent 
of  its  diffusion  is  in  no  small  degree  dependent  on  local  insanitary  conditions,  and  it  is  therefore 
essential  that  every  village  should  be  preserved  in  a  state  of  constant  preparation  to  meet  a 
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danger  which  may  come  at  any  time.  Personal  cleanliness  is  a  matter  of  much  consequence 
as  a  preventive  measure. 

2.  If  an  outbreak  of  cholera  is  reported  in  the  neighboring  villages,  the  patil  should  at 
once,  whilst  the  disease  is  at  a  distance,  get  the  people  to  clean  up  the  village  thoroughly. 

(a)  All  cesspools,  into  which  the  water  used  in  bathing  is  discharged,  should  be  opened 
up  and  be  thoroughly  cleaned  out  and  kept  clean.  Es]Decial  care  should  be  taken  that  the 
channels  leading  to  these  cesspools  from  the  maris  or  nanis  are  not  closed,  but  exposed  to  the 
external  air.    If  they  are  closed  they  should  be  at  once  opened  and  left  opened. 

(6)  If  there  is  no  cesspool,  but  the  peo]Dle  bathe  on  a  stone  outside  the  house,  the  ground 
below  this  stone  will  be  soddened  and  very  unwholesome.  This  ground  should  be  dug  up  and 
sliould  be  replaced  by  fresh  and  dry  earth,  and  the  peojDle  should  be  warned  that,  during  this 
time  at  all  events,  it  will  be  better  to  go  outside  the  village  to  bathe  at  a  distance  from  their 
houses. 

(c)  If  there  are  any  pit-privies  in  the  village,  large  quantities  of  salt  should  be  thrown  down 
each  and  they  should  not  be  used.  If  there  are  privies  on  the  ground,  the  patil  should  see  that 
there  is  below  each  an  iron  receptacle  large  enough  to  hold  the  faeces,  the  ui-ine,  and  ablu- 
tion water.  The  ground  below  these  privies  is  almost  invarably  soddened  with  foul  water. 
Very  often  bamboo  baskets  are  used.  No  bamboo  baskets  should  be  allowed,  And  the  ground 
below  should  be  covered  every  day  with  fresh  earth. 

(d)  The  wells  from  which  drinking  water  is  drawn  should  be  very  carefully  looked  to. 
Any  leaves,  grass,  or  other  impurity  floating  on  the  surface  should  be  removed.  Especial  care 
must  be  taken  to  see  that  there  is  no  filth  near  the  wells,  and  if  there  is  it  should  be  covered 
up  with  fresh  earth  for  a  depth  of  6  inches.  All  boughs  of  trees  overhanging  the  wells  or 
tanks  should  be  cut. 

(e)  The  patil  must  visit  every  day  the  mahar  and  mang  wada  and  see  that  these  places  are 
kept  clean,  and  that  the  well  is  clean,  and  that  the  people  have  a  sufficient  supply  of  good  water. 

(/)  All  prickly-jjear  near  a  village  should  be  cut,  dried,  burnt,  and  the  ashes  buried  in  a 
hole  where  it  will  make  good  manure  for  the  fields. 

(g)  The  patil  should  pay  increased  attention,  in  order  to  make  the  people  go  outside  the 
village  to  a  selected  site  for  natural  purposes. 

(h)  He  should  make  the  village  mahar  go  through  the  village  every  day  and  especially 
examine  the  sites  of  ruined  houses,  and  if  there  is  any  ordure  in  them  the  site  should  be  cleaned 
and  inclosed  by  a  mud  wall  so  as  to  prevent  access  to  it,  and  all  night-soil  found  in  the  streets 
or  other  places  inside  the  village  should  be  cleaned  up  and  removed. 

{i)  The  night-soil  at  the  inclosure  outside  the  village  should  not  be  thrown  behind  prickly- 
pear  trees,  etc.,  but  it  should  be  buried  in  a  trench  1  foot  deep  and  1  foot  wide  and  be  daily 
covered  with  earth  for  a  depth  of  at  least  6  inches. 

(j)  It  would  be  well  in  all  villages  if  such  trenches  were  daily  used  by  the  villagers.  Each 
person  after  using  should  kick  a  little  earth  over  what  he  had  passed.  This  was  done  at  the 
camps  during  the  famine  and  was  found  very  successful;  for  women  and  children,  who  can  not 
go  outside  the  village,  an  iron  bucket  should  be  provided  into  which  a  little  dry  earth  should 
be  thrown,  and  it  should  be  daily  carried  to  the  fields  and  the  contents  buried. 

3.  When  cholera  is  reported  to  be  prevalent  in  the  neighborhood  the  patil  should  warn  the 
villagers  that  a  great  measure  of  safety  would  be  to  boil  all  their  drinking  water,  and  after 
boiling  it  well  for  five  minutes  to  put  it  to  cool  in  a  clean  vessel  before  drinking.  Boiling 
destroys  in  a  great  measure  the  hurtful  impurities  in  the  water  and  is  one  of  the  greatest  safe- 
guards we  have. 

4.  But  if  cholera  has  actually  broken  out  in  a  village,  filth  must  not  be  disturbed  or  dug  up. 
The  best  thing  to  do,  under  these  circumstances,  is  to  cover  it  up  with  fresh  earth  for  a  dejjth 
of  6  inches  and  the  patil  should  advise  the  villagers  to  have  their  houses  immediately  lime- 
washed  inside  with  hot  lime-wash  and  it  would  be  a  good  plan  if  each  householder  would  burn 
inside  each  room  in  his  house  6  ounces  of  sulphur  in  a  pipkin.  Whilst  the  sulphur  is  burn- 
ing all  persons  must  remain  outside,  as  the  sulphur  fumes  would  kill  them  if  they  staid  inside. 
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All  doors  and  windows  and  other  openings  should  be  closed  whilst  the  sulpluir  is  Inirning;  after 
four  hours  they  should  be  opened  and  left  open,  so  that  the  fresh  air  may  be  adnatted. 

5.  The  patil  should  always  obtain  from  the  raamlatdar  and  keep  in  stock  a  sufficient  quan- 
tity of  medicine  for  diarrhoea  as  well  as  for  cholera;  and  lie  should,  if  an  outbreak  of  cholera  is 
apprehended,  give  warning  to  the  villagersthatitisesj)ecially  necessary  that  they  should  apply 
to  him  o/ o/? CP  at  any  hour,  by  day  or  night,  for  medicine,  if  any  membei- of  their  family  is 
attacked  with  looseness  of  the  hoivels. 

6.  The  disease  can  easily  be  checked  at  this  stage,  but  if  it  is  allowed  to  go  on  without  tak- 
ing medicine  it  may  be  fatal.  Any  person,  therefore,  who  goes  to  the  rear  even  once  more  often 
than  custoinary  should  immediaiely  ask  the  patil  to  give  him  medicine.  It  is  very  danger- 
ous to  wait.  As  soon  as  he  has  obeyed  the  call  of  nati;re  he  should  go  forihivifh,  without  any 
delay,  to  the  patil  and  get  the  medicine  which  will  prevent  the  disease  getting  hold  of  him.  If 
it  is  night  he  should  go  at  once,  and  not  wait  till  daylight.    This  is  most  important. 

MEASURES  TO  BE  ADOPTED  ON  THE  APPEARANCIE  OF  CHOLERA. 

7.  The  patil  should  warn  the  people  to  abstain  from  drinking  spirits.  The  practice  of 
drinking  spirits  is  believed  to  be  a  certain  promoter  of  the  disease,  and  they  should  not  betaken 
on  any  accou7it. 

8.  It  will  be  Avell  if  a  grass  shed  can  be  put  up  outside  the  village  for  the  treatment  of  any 
wayfarers  who  may  be  attacked  by  cholera.  They  should  not  be  allowed  to  enter  tlie  village, 
but  the  patil  should  arrange  that  such  persons  are  provided  with  suitable  food,  water,  and 
medicine. 

9.  When  cholera  appears  in  a  village  it  is  most  important  to  remember  that  this  disease 
evidently  attaches  itself  to  particular  localities.  The  principle  to  be  borne  in  mind,  therefore, 
is  that  the  particular  locality  in  which  cholera  shows  itself  mxist  be  looked  on  as  daiigerous. 
If  possible,  the  house  should  be  immediately  abandoned.  It  would  be  a  measure  of  safety  to 
move  any  person  attacked  away  to  a  shed  or  open  place  situated  outside  the  village,  quite  away 
from  the  place  he  was  attacked  in. 

10.  As  plenty  of  fresh  air  greatly  assists  the  chances  of  recovery,  the  friends  and  relatives 
should  not  crowd  around  the  person  attacked,  but  only  one  or  at  the  most  two  people  should 
remain  with  him. 

11.  The  patient  should  lie,  if  possible,  on  a  cot,  and  not  on  the  ground.  He  should  be 
fanned,  and  one  man  should  shampoo  his  legs  and  arms  if  he  has  cramps.  Cold  water  which 
has  been  boiled  may  from  time  to  time  be  given  him  to  drink.  He  should  be  given  the  cholera 
medicine  according  to  the  directions,  but  if  the  surface  of  the  body  is  quite  cold,  if  the  lips 
are  blue,  if  the  eyes  appear  to  be  glazed,  it  is  no  good  giving  him  medicine,  but  he  should  be 
well  shampooed  and  the  surface  of  the  body  be  rubbed  well  with  the  palms  of  the  hands.  He 
should,  if  he  will  take  it,  lie  given  hot  mutton  broth  at  frequent  intervals.  If  his  caste  will , 
not  allow  him  to  eat  this,  he  should  be  given  hot  arrowroot  conjie.  It  is  very  important  to 
have  the  doors  and  windows  left  wide  open  ;  never  mind  if  he  feels  cold  ;  fresh  air  is  most  im- 
portant, and  he  can  be  covered  with  clothes ;  but  at  all  hazards  give  him  plenty  of  fresh  air, 
and  do  not  let  more  than  two  people  be  in  the  same  room  with  him. 

12.  The  following  order  is  all-important  to  remember.  The  particular  poison  of  cholera 
is  supj)osed  to  be  contained  in  the  stools  passed  by  the  patient.  It  is  therefore  ahsolutelij  nec- 
essary that  the  stools  be  received  into  an  old  chatty  or  other  recejDtacle  so  that  they  should  not 
be  spilt  on  the  ground  or  bedding,  hut  as  soon  as  they  are  passed  they  should  be  at  once  taken 
outside  the  village.  A  little  straw  and  dammer  should  be  placed  over  them,  and  they  should  he 
hurnt,  and  the  ashes  should  be  buried,  and  the  same  action  should  be  taken  regarding  the 
vomited  matter.  It  must  not  be  expected  that  the  stools  will  be  solid  fecal  matter.  They 
will  be  more  like  rice  conjie  water,  and  you  must  not  say  it  is  only  water,  and  therefore  throw 
it  down  anywhere.  The  stool  which  is  like  rice  conjie  water  is  the  most  dangerous  of  all, 
and  you  must  obey  the  directions  most  implicitly.  Particular  care  must  be  taken  on  no 
account  to  bury  the  stools  or  vomit  near  any  well,  nullah,  or  tank,  or  to  throw  them  into  the 
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back-yard  or  into  a  privy  ;  but  as  soon  as  each,  stool  is  passed  it  should  be  removed  outside  the 
village.  On  no  account  should  the  vessel  holding  these  stools  be  put  down  in  the  house  or  in 
the  back-yard  with  the  intention  of  removing  them  an  hour  or  two  hence.  Such  a  proceeding 
is  very  dangerous,  for  the  stools  when  first  passed  are  not  dangerous,  but  they  rapidly,  after 
a  very  short  interval,  become  most  dangerous.  The  only  safe  course  is  to  remove  them  as  soon 
as  they  are  passed.  If  the  patient  passes  any  of  these  stools  in  his  bedding,  no  matter  what 
the  value  of  the  article  may  be,  it  should  be  at  once  burnt. 

13.  If  the  patient  dies,  the  body  should  be  at  once  burnt  or  buried  in  the  clothes  in  which 
he  died ;  they  should  not  be  taken  off  the  body. 

14.  If  a  second  case  occurs  in  the  same  house  all  the  inmates  should  be  turned  out,  and 
after  the  recovery  or  death  of  the  patient  1  pound  of  sulphur  should  be  burnt  in  a  pipkin  in 
the  room  in  which  the  patient  was.  Whilst  the  process  of  disinfection  is  going  on  the  doors, 
windows,  and  other  openings  should  be  closed  and  ke^^t  closed  for  four  hours,  after  which  time 
they  should  be  opened.  The  floor  should  be  dug  up  and  the  earth  taken  outside  the  village 
and  be  buried.  The  walls  should  be  lime-washed  and  a  portion  of  the  tiles  be  removed  from 
the  roof,  or  if  it  is  a  miid  roof  an  opening  should  be  made  in  it  so  as  to  allow  plenty  of  ligJd  and 
air  to  enter,  and  the  inmates  should  not  be  allowed  to  re-enter  the  house  for  at  least  ten  days. 

15.  If  these  simple  instructions  are  carried  out,  it  is  hoped  that  many  li>;Qs  will  be  saved, 
but  much  will  depend  on  whether  these  instructions  are  carried  out  to  the  Vetter;  and  the  peo- 
ple at  times  when  there  is  no  cholera  should  be  warned  tliat  the  surest  preventive  of  cholei-a 
is  to  have  clean  air,  clean  food,  clean  water,  clean  houses,  and  clean  persons. 

The  standing  orders  establishing  the  regulations  for  the  management  of  cholera  among  the 
East  Indian  army  embody,  as  is  declared  by  the  recent  surgeon-general,  "  rules  founded  on  the 
i  general  experience  of  the  past,"  which  "  must  be  considered  as  the  guide  on  all  ordinary  occa- 
sions," regardless  of  etiological  theories  which  may  from  time  become  prevalent.  It  is  partly 
for  the  reason  that  these  rules  of  management  are  based  upon  wide  practical  experience,  and 
have  been  the  means  of  saving  to  the  East  Indian  Government  great  numbers  of  lives  and 
immense  pecimiarly  losses,  and  partly  for  the  reason  that  these  "  rules,"  which  have  with- 
stood the  severest  test  of  wide  experience  in  the  land  where  cholera  constantly  rages,  are  based 
upon  an  acceptance  of  the  infectiousness  and  transportability  of  cholera,  and,  in  my  opinion, 
constitute  a  complete  answer  to  those  Indian  sanitary  officials  of  high  authority,  who,  ignoring 
the  experience  of  the  vast  majority  of  their  subordinates  in  India,  and  holding  as  naught  that 
of  almost  the  whole  medical  world  outside  of  India,  proclaim,  in  the  interests  of  the  freedom 
of  trade,  the  non-infectiousness  and  the  non-transportability  of  cholera,  that  I  have  subjoined 
a  verbatim  reproduction  of  the  most  essential  sections  thereof.  From  the  latter  stand-point  I 
would  direct  the  attention  of  the  reader  especially  to  sections  29,  37,  43,  45,  46,  49,  51,  55,  5G,  57 
and  60  of  the  following: 

MEASURES  ENFORCED  ON  OUTBREAK  OF  CHOLERA  AMONG  THE  INDIAN  ARMY* 

The  following  Rules  regarding  the  measures  to  be  adopted  on  the  outbreak  of  cholera 
amongst  British  troops  are  published  for  information  and  guidance: 

A. — Precautions  Necessary  in  Aniicipation  op  the  Appearance  of  Cholera. 

1.  The  outbreak  of  cholera  is  often  so  sudden  and  virulent  that  all  precautionary  measures 
must  be  taken  beforehand.  Experience  has  shown  that,  like  many  other  diseases,  the  extent 
of  its  diffusion  is  in  no  small  degree  deiJendent  on  local  unsanitary  conditions,  and  it  is  there- 
fore essential  that  every  station  should  be  preserved  in  a  state  of  constant  preparation  to  meet 
a  danger  which  may  come  at  any  time.  The  personal  cleanliness  of  the  men  is  a  matter  of 
much  consequence  as  a  preventive  measure. 


*  Abstract  from  army  regulations  relating  to  management  of  cholera,  which  the  late  Surgeon-General  Cun- 
ingham  declared  to  be  based  solely  upon  long  experience  in  India,  without  regard  to  th  oretical  considerations. 
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2.  General  and  other  officers  in  command  should  at  all  times  give  their  utmost  attention 
to  the  conservancy  and  general  sanitary  condition  of  a  station.  If  an  outbreak  appears  prob- 
able, every  ordinary  precaution  should  be  attended  to  with  increased  vigilance;  but  if  the  dis- 
ease has  actually  appeared  in  the  cantonment  or  its  vicinity,  more  harm  than  good  is  likely  to 
arise  from  any  attempts  at  improvement  which  may  then  be  made.  This  is  not  tlie  time  to 
cleanse  foul  drains  or  to  remove  nuisances  which  may  have  hitherto  been  neglected,  and  such 
possible  sources  of  disease  should,  in  these  circumstances,  be  left  undisturbed. 

3.  Whenever  cholera  is  to  be  apprehended,  the  staff  surgeon  and  cantonment  magistrate 
shoiild  keep  a  special  watch  on  the  condition  of  the  bazaars,  and  any  case  of  cholera  sliouldbe 
immediately  rejDorted  to  the  officer  commanding  the  station.  The  register  of  deaths  should  be 
carefully  scrutinized. 

4.  Especial  care  should  be  taken  to  prevent  crowding  in  barracks  and  hospitals;  and  dur- 
ing the  hot  season  a  portion  of  the  men  should  be  permitted  to  sleep  in  tents  pitched  for  the 
purpose  in  the  vicinity  of  the  barracks.  If  cholera  threatens,  even  though  the  men  may  have 
the  full  regulated  amount  of  space,  they  shoixld  be  spread  tmt  as  much  as  possible,  advantage 
being  taken  of  any  spare  buildings  which  can  be  conveniently  employed. 

5.  The  early  treatment  of  premonitory  symptoms  is  of  very  great  importance,  and  of  these 
looseness  of  the  bowels  is  the  chief.  At  seasons,  therefore,  when  cholera  threatens,  and  still 
more  so  when  it  is  more  than  usually  prevalent,  commanding  officers  should  give  the  most 
precise  orders  on  this  subject,  and  see  that  measures  are  taken  for  paying  the  most  vigilant 
attention  to  the  health  of  the  men  in  the  barracks,  and  for  treating  in  observation  wards  all 
slight  cases  of  diarrhoea  or  other  disease  which,  if  neglected,  might  pass  into  cholera.  As  the 
men  during  cholera  times  have  a  natural  dread  of  going  into  hospital,  and  are  apt  on  this 
account  to  conceal  the  early  symptoms  in  order  to  escape  being  sent  there,  it  is  of  importance 
that  every  facility  for  the  immediate  treatment  of  diarrhoe  should  be  afforded  them  in  barracks. 

Non-commissioned  officers  in  each  room  should  accordingly  be  provided  with  suitable  medi- 
cines, care  being  taken  that  the  proportion  of  opium  or  any  other  dangerous  drug  should  be 
small. 

6.  Whenever  new  buildings  are  being  carried  on,  it  is  most  important,  with  regard  to  the 
health  of  their  future  occupants,  tliat  the  grouiid  and  water  in  the  neighbor]]  ood  should  be  pro- 
tected from  pollution.  Special  care  mtist  be  taken  that  proper  conservancy  arrangements  are 
organized  for  workmen,  coolies,  etc.,  and  that  the  orders  are  strictly  enforced.  The  workmen 
shoiild  not  be  allowed  to  sleep  in  or  about  barracks  and  other  public  buildings  under  construc- 
tion. In  exceptional  cases,  where  no  accommodation  exists,  tem^^orary  huts  should  be  erected 
for  them. 

7.  If  cholera  appears  in  the  neighborhood,  the  soldiers  and  other  residents  of  cantonments 
should  be  warned  against  the  danger  of  visiting  the  affected  locality.  The  same  principle 
should  be  acted  upon  on  all  occasions  so  long  as  the  disease  continues,  for  visiting  any  place 
where  cholera  exists  is  always  attended  with  more  or  less  risk.  As  one  valuable  means  of  at- 
taining this  object,  the  provision  of  stores  attached  to  the  regimental  canteen  sliould  be  encour- 
aged, so  that  soldiers  and  their  families  may  be  able  to  supply  their  wants  without  going  to 
the  city  or  bazaars. 

8.  Camping  grounds  to  be  used  in  the  event  of  an  outbreak  of  cholera  have  now  been 
selected  for  all  cantonments.  Some  of  them  are  in  the  neighborhood  and  others  at  a  greater 
distance,,  involving  several  marches  or  a  journey  by  rail.  If  cholera  threatens,  officers  com- 
manding divisions,  districts,  or  stations  should  make  themselves  acquainted  with  the  condition 
of  these  camping  grounds  at  the  time,  the  state  of  the  roads  leading  to  them,  and  the  supply  of 
carriage  available.  Information  should  also  be  daily  obtained  from  the  civil  authorities  as  to 
the  history  of  cholera  in  the  vicinity  of  each.  In  some  instances  slight  expenditure  may  be 
needed  for  improving  the  drainage  or  water  supply  of  the  grounds,  both  of  which  should 
receive  careful  attention. 

9.  When  the  particular  ground  or  grounds  to  be  used  has  to  be  decided,  regard  should  be 
had — to  the  previous  history  of  the  neighborhood,  whether  the  place  has  been  specially  liable  to, 
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or  exempt  from,  cholera — to  the  experience  of  bodies  of  men  moved  to  them  on  account  of 
cholera  in  former  years — to  the  history  of  cholera  in  the  villages  around  it  at  the  time,  whether 
the  disease  prevails  among  them  or  not — to  the  character  of  the  ground  as  regards  elevation, 
drainage,  supply  of  good  water,  and  the  presence  of  trees  which  afford  valuable  shade.  Readi- 
ness of  access  is  also  an  important  element  to  be  taken  into  account,  and  in  this  point  of  view 
camping  grounds  to  be  reached  by  rail  should  be  within  a  short  distance  of  the  line 

B. — Measures  to  be  Adopted  on  Appearance  of  Cholera. 

10.  If  cholera  has  been  prevalent  in  the  neighborhood,  and  if  more  than  one  case  occur 
among  the  soldiers  or  their  families  under  such  circumstances  as  have  been  above  stated,  then 
formation  of  the  preparatory  camp  should  be  considered  imperative.  Tlie  size  of  this  camp 
will,  of  course,  dejjend  on  the  strength  of  the  garrison  and  other  circumstances.  In  some  cases 
it  will  be  advisable  to  provide  for  a  jiroportion  of  the  whole  garrison,  in  others  only  for  part 
of  a  particular  regiment  or  battery.  The  exact  size  of  the  camp  must  be  decided  by  the  local 
authorities  after  a  full  consideration  of  all  the  facts  and  of  the  amount  of  danger  to  be  antici- 
pated. The  previoiis  history  of  the  station  as  regards  cholera  will  afford  valuable  data  on  this 
point. 

11.  All  necessary  arrangements  should,  under  the  authointy  of  the  officer  commanding,  be 
made  by  the  commissariat  department  in  connection  with  the  civil  authorities  for  providing 
carriage,  so  that  it  may  be  at  once  available  in  case  of  its  being  required. 

12.  All  information  received  by  the  military  authorities  should  be  at  once  communicated 
by  them  to  the  chief  civil  authorities  of  the  district,  who  in  their  turn  must  be  held  responsible 
for  obtaining  immediate  notice  of  the  outbreak  of  cholera  in  tlieir  jurisdiction,  and  of  commu- 
nicating the  fact  to  the  military  authorities  without  delay. 

13.  The  transmission  of  information  regarding  cholera  need  cause  no  alarm.  If  it  be 
thought  necessary,  the  reports  may  be  considered  confidential ;  but  it  is  believed  that  this  will 
seldom  or  never  be  desii'able.  The  knowledge  that  the  attack  of  the  disease  is  considered  pos- 
sible will  be  far  more  likely  to  produce  beneficial  than  mischievous  results,  and  the  belief  that 
the  authorities  are  alive  to  the  danger  and  prepared  to  meet  it,  Avill  tend  to  allay,  rather  than 
to  increase,  alarm. 

14.  The  utmost  unanimity  is  essential  in  all  departments  to  give  effect  to  the  above  recom- 
mendations; all  should  work  cordially  for  the  public  good  and  in  constant  communication  with 
the  civil  authorities,,  whose  hearty  co-operation  is  esjaecially  needed  with  regai'd  to  the  supply 
of  carriage.  They  should  use  every  lawful  means  to  prevent  delay  in  obtaining  carriage  for 
the  troops,  as  the  loss  even  of  a  few  hours  in  moving  troops  away  from  a  station  may  lead  to 
most  serious  consequences.  On  all  occasions  every  use  should  be  made  of  the  movable  column 
carriage.  All  movements  of  troops  and  changes  of  camping  ground  shoiJd  be  at  once  reported 
to  the  civil  authorities  of  the  district. 

15.  Special  attention  should  be  paid  to  everything  which  can  tend  to  the  improvement  of 
the  general  health  of  the  men.  Every  effort  should  be  made  to  relieve  them  from  duties  which 
cause  needless  exposure  and  fatigue,  and  especially  to  avoid  night  duty,  so  far  as  this  may  be 
possible  with  due  regard  to  military  considerations;  to  insure  that  their  food  is  wholesome  and 
their  clothing  appropriate;  and  to  promote  every  means  of  healthy  amusement  and  occupation. 

16.  It  often  occurs  that  soldiers,  on  a  visitation  of  cholera,  indulge  in  the  use  of  spiritu- 
ous liquors,  under  the  impression  that  they  are  a  preventive  against  the  disease.  Medical 
authorities  unanimously  condemn  this  baneful  practice  as  a  certain  promoter  of  the  disease, 
and  commanding  officers  should  therefore  exert  their  influence  in  every  way  to  prevent  it. 

17.  On  a  case  of  cholera  occurring  in  any  building  occupied  by  European  troops,  the  room, 
or  portion  of  the  building  in  which  it  occurred,  should  be  immediately  vacated,  and,  except 
for  the  purpose  of  purifying  it,  no  one  should  be  allowed  to  enter  it ;  if  the  whole  building  can 
be  left,  it  will  be  still  better.  This  is  laid  down  as  an  absolute  rule;  for,  although  individual 
cases  of  cholera  sometimes  occur  when  there  is  no  reason  for  anticipating  an  outbreak,  instant 
removal  from  the  building  in  which -a  case  has  occurred  is  the  best  safeguard;  and,  besides, 
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it  is  necessary  that  the  room  or  building  in  wliich  the  disease  has  sliown  itself  sliould  he 
vacated  for  the  purpose  of  being  purified.  When 'men,  under  the  above  circumstances,  are 
removed  from  a  building,  they  must  be  kept  separate,  so  far  as  may  be  possible,  from  the  men 
among  whom  the  disease  has  not  shown  itself,  and,  in  arranging  for  their  accommodation, 
care  must  be  taken  that  there  should  be  no  overcrowding  either  of  them  or  of  others.  Should 
no  separate  buildings  be  available,  it  is  desirable  that  they  be  placed  under  canvas. 

18.  In  carrying  out  this  rule,  the  tents  should  be  pitched  in  some  convenient  spot  in  the 
cantonment,  and  where  only  an  individual  case  has  occurred  among  the  body  of  men  so 
removed,  this  arrangement  will,  as  a  rule,  be  the  best  which  can  be  adopted. 

19.  It  is  to  be  distinctly  understood  that  these  rules  are  equally  applicable  to  the  women 
and  children  if  cholera  shoiild  appear  in  their  quarters,  and  that  they  are  to  be  as  strictly  car- 
ried out,  but  endeavoi's  should  always  be  made  to  assign  available  buildings  to  them,  so  that 
the  necessity  of  moving  them  into  camp  may,  if  possible,  be  avoided. 

20.  Ten  days  after  removal,  and  when  the  room  or  building  wliich  was  vacated  has  been 
purified  in  the  manner  hereafter  described,  it  may  be  re-occupied,  provided  no  other  circum- 
stances have  occurred  meantime  which  may  render  such  re-occupation  undesirable. 

21.  If  a  second  case  of  cholera  appears  among  the  particular  body  so  removed  they  should 
be  again  moved.  If  a  third  case  occur  among  tins  particular  body  w  ithin  one  week  from  the 
occurrence  of  the  first  case,  then  the  men  composing  it  should  l)e  immediately  removed  from 
the  station  to  the  preparatory  camp. 

22.  The  procedure  here  laid  down,  if  carried  out  with  promptitude  in  successive  instances, 
will  often  be  found  sufficient  to  arrest  the  further  spread  of  the  disease,  but  when  cases  occur 
in  several  buildings,  either  simultaneously  or  at  short  intervals,  and  especially  if  there  be  at 
the  same  time  any  umisual  prevalence  of  diarrhoea,  an  outbreak  of  cholera  is  seriously  to  be 
apprehended,  and  it  will,  under  such  circumstances,  be  advisable  at  once  to  remove  the  inmates 
of  affected  buildings  to  the  encampment  outside  cantonments. 

23.  It  is  to  be  remembered  that  when  an  outbreak  threatens,  removal  from  the  affected 
locality  is  the  only  remedy  in  which  any  confidence  can  be  placed,  and  that  the  earlier  the 
movements  are  carried  out  the  greater  will  be  the  chance  of  success. 

21.  Cholera  evidently  attaches  itself  to  particular  localities.  The  principle  to  bo  borne  in 
mind  therefore  is,  that  the  jjarticular  locality  in  which  cholera  shows  itself  must  be  looked 
upon  as  dangerous,  that  it  must  be  immediately  abandoned  and  all  communication  with  it 
stopped,  and  that  the  body  of  men  who  have  been  exposed  to  danger  by  their  occupation  of 
the  place  in  which  the  cause  of  the  disease  is  presumed  to  be  present  must  be  separated  f  I'om 
the  rest  of  the  troops.  If,  for  example,  this  body  consists  only  of  the  inmates  of  some  one 
building,  the  measure  need  only  be  ajiplied  to  them;  if  some  particular  battery,  trooj),  or 
company  be  attacked,  it  will  be  similarly  dealt  with.  A  whole  regiment  or  the  whole  of  the 
troops  at  the  station,  need  only  be  sent  into  camp  when  it  is  found  that  the  measures  already 
adopted  have  uot  stopped  the  progress  of  the  disease  or  there  is  reason  to  fear  they  will  be 
insufficient.  As  a  rule,  it  is  necessary  only  to  vacate  such  buildings'as  have  actually  presented 
cases. 

25.  When  separate  detachments  are  moved  into  camp  in  the  manner  indicated,  it  is  advis- 
able that  they  be  kept  distinct  as  far  as  possible.  Officers  commanding  stations  are  authorized 
to  call  freely  for  medical  aid  from  other  stations,  districts,  or  divisions  free  from  cholera;  and 
where  a  separate  hospital  establishment  can  not  be  assigned  to  each  party  it  may  be  convenient 
to  i^lace  a  hospital  in  some  central  position  not  far  removed  from  two  or  more  camps,  the  sick 
from  which  may  be  treated  together.  Such  arrangements  must  be  left  to  the  decision  of  the 
local  authorities. 

26.  On  the  first  appeai'ance  of  cholera  at  any  of  the  stations  on  the  li:ie  of  railway,  inti- 
mation should  be  given  to  the  railway  officials  of  the  probabilities  of  a  movement  being 
required  in  order  that  the  necessary  trains  may  be  in  readiness,  so  that  if  any  move  be  decided 
upon  it  may  be  carried  out  without  delay.  Tents  should  also  be  forwarded  by  rail  and  pitched 
at  the  selected  camp. 
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27.  As,  however,  all  stations  on  tlie  line  of  railway  are  in  telegraphic  commilnication  with 
army  lieadqnarters,  no  move  by  rail  should  be  made  withoiit  the  sanction  of  his  excellency 
the  commander-in-chief,  obtained  through  the  quartermaster-general,  every  preparation  being 
meanwhile  made  in  anticipation,  and  the  troops,  if  necessary,  being  moved  temporarily  into 
a  convenient  camp. 

28.  In  some  cases,  to  avoid  fatigue,  it  may  be  advisable  to  encamj^  the  men  close  to  the 
station  of  departure  so  that  they  may  start  by  rail  in  the  early  morning,  and  they  may  encamp 
again  for  a  night  close  to  the  station  of  arrival  before  going  onto  the  selected  ground  next 
morning. 

29.  Previous  to  detachments  proceeding  by  rail  the  military  authorities  must  arrange  for 
trenches  being  dug  in  the  vicinity  of  one  or  two  of  the  stations  at  convenient  intervals  on  the 
journey,  so  that  all  discharges  may  be  received  in  them.  The  troops  on  no  account  should 
be  allowed  to  use  the  railway  station  latrines.  These  trains  should  not  stop  at  stations  except 
when  necessary  to  procure  fuel,  etc. ,  they  might  stop  for  a  few  minutes  from  time  to  time  on 
the  line. 

30.  As  the  movement  will  be  made  in  the  hope  that  the  troops  may  be  in  this  manner 
carried  out  of  the  affected  area,  the  camp  will  probably  be  occupied  for  some  time,  and  the 
strictest  possible  attention  should  be  paid  to  conservancy;  trenches  should  be  dug  to  lee- 
ward, and  sheltered  by  matting  or  grass  screens,  and  all  filth  instantly  covered  with  earth.  A 
similar  system  should  be  a.dopted  for  the  camp-followers  and  other  natives,  who  are  also  to  be 
provided  with  tents  or  other  good  and  sufficient  shelter  for  their  accommodation  while  in  camp. 
The  strictest  regulations  must  be  laid  down  and  enforced  by  the  commanding  officer  to  insure 
attention  to  this  all-imx)ortant  point. 

31.  In  arranging  the  camp,  the  tents  should  be  spread  over  a  large  area,  and  any  military 
considerations  or  regulations  in  regard  to  distances  between  tents  should  give  place  to  the 
desirability  of  allowing  free  ventilation,  so  far  as  this  can  be  done  with  convenience.  Tents 
should,  not  be  pitched  immediately  under  trees,  as  they  prevent  the  free  access  of  air  at  night, 
and  during  the  rains  prevent  their  drying. 

32.  As  a  rule  not  more  than  eight  men  should  be  placed  in  each  tent. 

33.  Immediate  benefit  is  not  always  to  be  expected  from  the  movement  into  camp,  and  the 
occurrence  of  a  few  cases  of  cholera  ought  not  to  be  looked  upon  as  proof  that  the  change  has 
proved  a  failure.  It  is  clear  that  men  often  take  with  them  the  seeds  of  cholera,  and  although 
the  immediate  cessation  of  the  disease  is  Ijy  no  means  uncommon,  it  is  unreasonable  to  suppose 
this  will  be  always  th-e  case.  Even  if  the  first  apparent  result  be  an  aggravation  of  the  disease, 
this  need  cause  no  discoiiragement. 

34.  If  the  disease  continue  to  be  virulent  for  more  than  three  or  four  days,  a  fresh  camp- 
ing ground  may  be  tried  by  a  short  movement,  at  right  angles,  if  possible,  to  the  prevailing 
wind  or  track  of  the  disease.  The  marches  should  always  be  short,  if  possible  not  more  than 
2  or  3  miles;  movement  should  generally  be  made  in  very  open  order  and  in  the  morn- 
ing, in  time  to  admit  of  the  new  gi'ound  being  reached  soon  after  sunrise;  but  if  the  march  is 
very  short,  it  may  be  made  in  the  evening,  whenever  the  delay  of  a  night  is  regarded  as  un- 
advisable  risk.  The  men  will  be  suj^plied  with  hot  tea  or  coffee  before  starting;  they  will 
invariably  wear  flannel  belts,  and  every  precaution  must  be  taken  to  prevent  their  remaining 
in  damp  or  wet  clothes,  esi^ecially  when  the  movements  are  made  by  rail.  It  is  of  the  utmost 
im^jortance  that  fatigue  and  exposure  should  be  avoided,  and  everything  possible  should  be 
done  to  keep  the  men  cheerful  and  in  good  spirits. 

35.  When  all  the  troops  in  a  station  are  sent  into  camp  on  "account  of  an  outbreak  of 
cholera,  all  ordinary  sick  capable  of  being  removed  without  evident  danger  should  go  into 
camp  also;  the  few  patients  who  can  not  possibly  be  removed  should  be  transferred  to  one 
small  general  hospital,  which  will  usually  be  found  sufficient  for  all  those  who  must  remain  in 
cantonments. 

36.  Charpoys  are  to  be  taken  into  camp  for  all  the  men,  so  that  there  may  be  no  necessity 
for  their  sleeping  on  damp  ground.    Should  the  season  of  the  year  not  necessitate  these  being 
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taken,  straw  will  be  supplied,  on  requisition,  hy  the  commissariat  department.  If  the  troops 
travel  by  rail,  the  straw  can  either  be  taken  in  the  train  or  be  furnished  by  the  commissariat 
at  the  selected  camjo. 

37.  The  utmost  attention  must  T)e  paid  to  the  drinkinj^  water.  At  camping  groxmds 
which  have  been  frequently  used,  caution  will  be  especially  necessary,  and,  if  considered  de- 
sirable, temporary  wells  must  be  sunk,  so  that  there  may  be  no  danger  of  water,  contaminated 
by  organic  matter,  being  supplied  to  the  troops.  As  a  precautionary  measure,  the  wtaer  used 
for  drinking  slioxdd  he  boiled,  and  as  the  taste  of  water  subjected  to  this  process  is  insijiid,  the 
reason  for  this  proceeding  should  be  carefully  explained  to  the  men.  The  filters  belonging  to 
British  regiments  are  to  be  taken  with  them  when  the  troops  are  moved  into  camp  on  account 
of  cholera;  but  they  should  first  be  carefully  cleansed  and  supplied  with  fresh  charcoal.  No 
water  deri  ved  f  rom  sources  in  cantonments  us  ed  by  the  infected  body  of  men  shoidd  be  taken 
into  camp. 

38.  It  not  unfrequently  happens  that  troops  are  allowed  to  return  far  too  soon  to  canton- 
ments or  to  buildings  which  have  been  infected  with  cholera,  and  the  coiisequence  is  re-appear- 
ance or  aggravation  of  the  disease.  The  return  to  cantonments  must  only  be  allowed  with  the 
greatest  caution.  No  part  of  the  cantonment  from  which  the  disease  has  not  altogether  dis- 
appeared, should  be  re-occupied.  Under  no  circumstances  can  the  re-occupation  of  any  buildi  ng 
which  has  been  attacked  by  cholera  be  allowed,  unless  at  least  ten  days  have  elapsed  since  the 
last  case  of  cholera  in  the  building,  nor  until  every  measure  for  the  purification  of  the  build- 
ing, as  laid  down  in  paragraph  55,  has  been  carried  out.  The  prevalence  of  fever  or  other 
diseases  in  canij)  is  no  reason  for  returning  to  cantonments  while  danger  from  cholera  remains. 
It  must  be  accepted  as  the  lesser  evil  of  the  two. 

39.  When  it  has  been  found  necessary  to  incur  any  expense  for  the  benefit  of  the  troops 
during  the  prevalence  of  cholera,  a  special  report,  giving  every  particular,  should  be  at  once 
made  to  the  quartermaster-general  for  the  information  of  his  excellency  the  commander-in- 
chief  and  of  the  Government. 

40.  Tents  belonging  to  a  regiment  are  to  be  retained  in  all  cases  for  regimental  purposes, 
and  are  not  to  be  leiit  to  the  civil  authorities  for  the  use  of  jnisoners  in  the  event  of  epidemics 
breaking  out  in  jails,  or  oil  other  occasions. 

41.  When  tents  are  required  for  cholera  cases  among  the  troops,  the  oldest  and  least  serv- 
iceable must  be  selected,  provided  they  are  fit  for  the  purjjose.  At  all  stations  where  the 
ordnance  department  can  suj^ply  unserviceable  tents,  such  tents  should  be  applied  for  and  used 
for  cholera  patients  instead  of  serviceable  tents  in  possession  of  regiments  and  batteries.  On 
the  outbreak  of  cholera  at  stations  where  no  ordnance  depot  exists,  when  time  will  admit  of  it, 
and  the  chai"ges  for  carriage  by  rail  will  not  be  excessive,  application  should  be  made  by  tele- 
graph to  the  nearest  ordnance  depot  or  magazine  within  a  moderate  distance,  where  there  are 
unserviceable  tents  in  store,  with  a  view  to  the  required  number  being  issued  for  use  during 
such  outbreak.  The  unserviceable  tents  issued  on  an  outbreak  of  cholera  or  small-pox  may  be 
retained  at  the  stations  of  Gwalior,  Jhansi,  Morar,  and  Saugor,  for  such  period  after  the  cessa- 
tion of  the  ei^idemic  as  may  be  considered  necessary  by  the  military  authorities,  they  being 
duly  accounted  for  to'  the  examiner  of  ordnance  accounts.  At  all  other  stations  tents  so  issued 
are  to  be  returned  into  store  when  no  longer  required. 

43.  In  most  cases  the  established  proportion  of  camp  equipage  will  be  sufficient  to  accom- 
modate that  portion  of  the  garrison  which  may  be  necessary  to  move  into  cainp.  Extra  camyj 
equipage  should,  therefore,  not  be  indented  for  unless  the  epidemic  should  jirove  severe,  and 
render  it  probable  that  a  larger  proportion  than  half  the  garrison  may  have  to  be  removed 
from  cantonments.  When  the  necessity  for  this  has  been  admitted,  commanding  officers  are 
to  indent  on  the  nearest  inagazine  for  such  additional  camp  equipage  as  they  may  require;  the 
indents  to  be  countersigned  by  the  deputy  surgeon-general  or  the  senior  medical  officer  on  the 
spot,  and  by  the  officer  commanding  the  station. 

43.  The  question  of  hos^jital  management  during  the  prevalence  of  cholera  is  one  of 
urgent  importance.    No  sanitary  precaution  must  for  a  moment  be  neglected;  no  approach 
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to  anything  like  crowding  must  be  permitted;  all  unimportant  cases,  the  treatment  of  which 
in  hospital  is  not  essential,  should  be  discharged;  every  case  in  hospital  must  be  carefully 
watched;  and  it  must  be  borne  in  mind  that  in  very  numerous  instances  it  is  in  the  hospital, 
among  patients  under  treatment  for  other  diseases,  that  cholera  first  appears.  Precautionary 
measures  in  the  hospitals  must  be  commenced,  whenever  it  may  be  possible,  before  the  actual 
appearance  of  the  disease;  and,  as  laid  down  in  paragraph  5,  all  slight  symptoms  of  disease 
must  be  treated  in  the  barracks  or  in  observation  wards. 

44.  If  no  separate  building  can  be  set  apart  as  a  temporary  hospital,  tents  or  suitable  grass 
hilts  should  be  provided  for  the  purpose  in  some  convenient  place  at  a  little  distance.  Every 
arrangement  must  be  made  so  that  if  a  case  of  cholera  should  occur  it  may  be  immediately 
removed  there,  and  not  be  treated  in  the  regular  hos2:)ital.  For  the  treatment  of  patients 
suffering  from  cholera  tents  are  unobjectionable  at  all  seasons  of  the  year.  The  air  in  a  tent 
or  grass  hut  is  less  likely  to  become  contaminated,  and  the  ground  can  be  changed  as  often  as 
may  be  desirable.  Medicines  and  everything  considered  requisite  for  the  treatment  of  the 
disease  should  be  in  readiness. 

45.  Patients  attacked  by  cholera  should  not,  when  avoidable,  be  placed  in  the  same  ward 
with  patients  suffering  from  other  diseases.  If  a  patient  in  hospital  suffering  from  another 
disease  be  attacked  with  cholera,  or  if  a  case  occur  among  the  hospital  attendants  or  others, 
the  same  systems  must  be  ado^jted  as  have  been  ordered  in  the  event  of  cholera  appearing  in 
other  buildings  occupied  by  troops. 

4(3.  Every  effort  should  be  made,  during  the  actual  treatment  of  the  disease,  to  get  rid,  as 
completely  as  jDossible,  of  all  the  discharges  from  the  sick.  The  vessels  in  which  they  are 
received  should  contain  some  disinfectant;  and  the  contents  should  be  freely  mixed  with  dry 
earth  and  thrown  into  a  trench  dug  for  the  purpose;  and  all  vessels  should  be  thoroughly 
cleansed  at  the  trench  into  which  the  filth  is  thrown. 

47.  During  the  prevalence  of  cholera  at  a  station,  such  changes  in  the  diet,  and  such  other 
medical  comforts,  are  to  be  allowed  to  the  troops  as  the  dej^uty  surgeon-general  or  senior 
medical  officer  may  deem  expedient.  In  directing  these  comforts  to  be  freely  supplied,  partic- 
ularly to  the  women  and  children,  the  senior  medical  officer  on  the  spot  will  be  required  to 
exercise  a  wise  discretion  to  avoid  unnecessary  expenditure,  and  to  see  that  the  indulgence  is 
not  abused. 

48.  On  the  occasion  of  an  outbreak  of  cholera  at  a  station  the  entertainment  of  natives  to 
attend  Europeans  soldiers  in  hospital  suffering  from  that  disease  is  authorized  to  such  an 
extent  as  the  local  medical  authorities  may  consider  necessary;  the  men  being  provided,  on 
requisition,  by  the  commissariat  department. 

49.  When  the  emi^loyment  of  European  soldiers  as  orderlies  in  hospitals  during  the  preva- 
lence of  cholera  is  considered  unavoidable,  men  will  be  selected,  as  far  as  possible,  by  volun- 
teering in  such  number  as  the  medical  authorities  may  deem  necessary.  The  complete  tour  of 
duty  shall  in  no  case  exceed  twenty-four  hoiirs,  and  no  man  who  is  not  in  good  health  shall  be 
thus  employed.  No  orderly  is  to  be  kept  in  actual  attendance  in  the  hospital  for  a  longer  period 
than  four  hours  at  one  time,  nor  is  he  to  have  a  less  interval  of  rest  than  six  hours  between 
successive  tours  of  duty,  whatever  be  the  period  of  attendance  in  the  ward.  A  room  entirely 
separate  from  the  hopital  buildings  must  be  provided  for  the  accommodation  of  men  relieved 
from  attendance  on  the  sick,  in  which  they  can  remain  until  their  tour  of  duty  again  comes 
around.  Men  not  upon  actual  duty  are  not  to  be  allowed  to  remain  in  the  hospital.  The 
strictest  precautions  must  be  taken  to  prevent  men  employed  in  the  hospital  from  making  use 
of  the  latrines,  urinaries,  or  wash-houses  used  by  the  sick  in  hospital.  The  utmost  care  must 
be  taken  that  the  hands  of  all  attendants  on  cholera  patients  be  scrupulously  cleaned,  and 
that  if  the  clothes  of  any  of  the  men  should  become  soiled  by  cholera  discharges  they  be  at 
once  taken  off  and  thoroughly  purified.  Every  man  employed  as  an  hospital  orderly  in 
attendance  upon  cholera  patients  is  to  be  provided  with  tea  or  coffee  at  the  public  expense 
before  and  after  each  tour  of  duty. 

50.  For  attendance  on  women  and  children  suffering  from  cholera,  native  female  nurses 
should  if  possible,  be  procured. 
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51.  Careful  arrangements  must  be  made  for  the  removal  of  the  sick  from  the  barracks  to 
the  hospital,  and  on  no  account  should  the  doolie  employed  for  this  purpose  be  made  use  of 
for  the  removal  of  the  dead. 

52.  On  the  appearance  of  cholera  or  any  other  epidemic  in  the  sudder  or  regimental 
bazaar  of  a  station,  ai^rangements  should  be  made  for  the  treatment  of  all  cases  seeking  it, 
especially  if  poor  or  friendless;  suitable  hospital  accommodation  should  be  provided  in  a 
convenient  position  and  supplied  with  essential  requisites  for  the  comfort  and  proper  treat- 
ment of  the  sick  voluntarily  presenting  themselves  for  admission,  and  to  the  utmost  extent 
the  medical  staff  and  funds  at  disposal  of  local  authorities  will  permit.  But  no  person  should 
be  forcibly  taken  from  their  friends  or  removed  to  such  hospitals  under  any  pretense  what- 
ever.   Medicines  made  up  in  a  suitable  form  should  be  provided  to  all  who  apply  for  them. 

53.  The  hospital  will  be  under  the  medical  charge  of  the  station  staff  svirgeon,  or  other 
medical  officer  selected  by  the  deputy  surgeon-general,  and  the  establishment  as  following,  to 
be  increased  if  necessary,  will  be  attached  to  it,  the  servants  to  be  discharged  on  the  subsid- 
ence of  the  epidemic:  One  hospital  assistant;  1  ward  servant;  2  cooks;  2  bheesties,  1  Hindoo 
and  1  Mahommedan  in  each  class;  2  sweepers;  doolie  with  four  bearers. 

54.  Wlien  cantonment  funds  can  be  made  available,  without  withdrawing  them  from  such 
measures  of  conservancy  as  may  be  considered  of  even  more  importance,  all  expenses  incurred 
by  the  establishment  of  these  temporary  hospitals,  including  the  dieting  of  the  patients,  if 
that  be  also  involved,  should  be  defrayed  by  them.  The  primary  objects  of  such  funds  being 
to  secure  the  proper  sanitary  condition  of  a  station  in  every  possible  way. 

(Dr.  Cuningham  adds  to  these  comprehensive  standing  orders  relative  to  the  management 
of  cholera  in  the  Indian  army,  the  following  explanation: 

Note. — Although  the  foregoing  rules  enjoin  the  great  importance  of  promptly  abandoning 
any  locality  in  which  cholera  has  appeared,  and  the  great  importance  of  giving  the  strictest 
attention  to  cleanliness,  whether  as  regards  the  discharges  of  the  sick  or  any  other  filth,  it  is 
to  be  distinctly  understood  that  they  do  not  imply  that  there  is  any  danger  in  attendance  on 
the  sick  or  in  otherwise  coming  in  contact  with  persons  suffering  from  cholera. )  [This  is  a 
gratuitous  assertion  made  by  Dr.  Cuningham,  and  does  not  harmonize  at  all  with  his  declara- 
tion that  these  rules  are  based  solely  upon  experience  in  the  successful  management  of  cholera 
and  regardless  of  theoretical  considerations.    E.  O.  S.] 

C. — Fumigation  and  Disinfection. 

55.  When  a  case  of  cholera  is  reported,  the  room  in  which  it  has  occurred  must  be 
thoroughly  purified  and  fumigated.  All  furniture  and  wood  should  be  washed  with  country 
soap  and  water,  and  the  walls,  ceiling,  and  punkahs  scraped  and  whitewashed.  The  windows 
and  doors  should  be  kept  open  for  several  days.  The  latrine,  urinary,  and  wash-house  used 
by  the  person  attacked  must  be  instantly  closed,  and  their  use  not  permitted  until  they  have 
been  thoroughly  purified;  carbolic  acid,  Macdougal's  powder,  or  some  other  disinfectants 
should  be  freely  used;  all  filth  and  rubbish  from  the  latrine  must  be  removed  to  a  distance, 
and  all  vessels  used  for  their  removal  must  be  carefully  cleaned  and  disinfected  at  the  place 
where  the  refuse  is  deposited. 

56.  The  straw  of  the  barrack  bedding  used  by  persons  attacked  prior  to  admission  into 
hospital  will  be  burnt.  The  stuffing  of  mattresses  and  pillows  used  by  cholera  patients  in  hos- 
pitals will  be  opened  out,  exposed  to  the  air,  and  beaten,  and,  when  practicable,  submitted  to  a 
dry  heat  of  not  less  than  212  degrees  Fahrenheit  for  at  least  tAvo  hours  (in  an  oven  or  other- 
wise) before  being  used  again,  the  remainder  of  the  barrack  and  hospital  bedding,  clothing, 
etc.,  and  such  of  the  clothing  worn  by  patients  on  their  admission  as  is  not  liable  to  injury 
thereby  shall  be  boiled,  exposed  to  the  air,  beaten,  and  afterwards  washed  with  soap  and  wa- 
ter. Cots  and  punkah  fringes,  which  have  been  used  by  cholera  patients,  or  in  wards  set 
apart  for  them,  should  also  be  subjected  to  the  action  of  boiling  water  when  they  are  no  longer 
required  for  such  cases.  Such  articles  of  a  soldier's  kit  as  can  not  be  treated  in  the  'above 
manner  will  be  removed  to  hospital  and  there  fumigated  and  exposed  to  the  air  and  sun  for  a 
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week,  "beaten,  arfd  braslied.  Burning  only  to  be  resorted  to  when  purification  can  not  be  at 
once  carried  out. 

57.  Wlien  circumstances  are  such  that  the  above  processes  of  purification  can  not  be  at 
once  carried  out,  such  articles  as  body  linen,  bedding,  cots,  and  punkah  fringes  may  be  burnt, 
but  with  proper  arrangements  the  necessity  for  this  destruction  will  rarely  arise. 

58.  Tents  used  by  cholera  patients  before  being  struck  shall  be  fumigated,  and  then  left 
exposed  to  the  weather  for  ten  days. 

59.  When  fumigation  is  considered  to  be  necessary,  one  of  the  following  processes  will 
adopted : 

(a)  With  chlorine  gas: 

Ounces. 


Common  salt   4 

Oxide  of  manganese,  in  powder   1 

Sulphuric  acid   1  • 

Water   2 


The  water  and  acid  to  be  mixed  together  and  then  poured  over  the  ingredients  in  a  delf 
basin,  which  should  be  placed  in  a  pipkin  of  hot  sand. 
(6)  With  nitrous  acid  gas: 

Ounces. 

Copper  shavings   ...  ^ 

Nitric  acid   l| 

Water  •   1-j 

Pour  the  acid  and  water  upon  the  copper  in  a  small  jar. 

(c)  With  sulphurous  acid  gas:  Burn  2  ounces  of  sulphur  in  a  metal  basin. 

All  doors  and  windows  and  other  ojDenings  in  the  room  or  tent  should  be  closed  before  com- 
mencing fumigation.  The  operator  should  leave  the  room  immediately  after  the  process  has 
commenced.  At  the  expiration  of  two  or  three  hours  all  doors  and  windows  should  be  thrown 
open  and  free  ventilation  established.  The  rooms  should  be  entirely  emptied  before  being 
fumigated. 

60.  The  excreta  from  patients  suffering  from  cholera  shall  be  siibjected  to  disinfection  by 
the  most  suitable  disinfectants  at  command;  they  should  be  received  in  vessels  containing 
some  of  the  disinfectant,  and  immediately  covered  with  more  of  the  same  material  or  with 
dry  earth.  The  vessel  should  never  be  emptied  into  the  usual  receptacle,  but  taken  away 
separately  and  thrown  into  a  trench  dug  for  the  purpose  at  a  safe  distance  from  occupied  local- 
ities or  sources  of  water  supply.  A  man  should  be  constantly  employed  at  the  trench  to  throw 
dry  earth  over  all  filth  the  moment  it  is  deposited.  All  vessels  should  also  be  thoroughly 
cleansed  at  the  trench  into  which  the  excreta  are  thrown. 

D. — Other  Points  Requiring  the  Special  Attention  op  Medical  Officers. 

63.  In  any  ej)idemic  it  is  of  the  greatest  importance  to  ascertain  all  the  circumstances 
connected  with  the  appearance  of  the  first  case,  and  a  very  careful  investigation  should  be  made 
at  once  in  order  to  discover,  if  possible,  whether  it  was  due  to  importation.  Such  inquiries,  if 
dela^^ed,  are  usually  unsatisfactory. 

64.  The  condition  of  the  camp-followers,  of  the  punkah  coolies  and  others  who  come  about 
the  barracks,  should  receive  attention,  and  orders  should  be  issued  that  any  suspicious  cases 
occurring  among  them  be  reported  so  that  they  may  be  at  once  investigated.  With  the  assist- 
ance of  the  non-commissioned  officers  such  cases  of  sickness  should  not  escape  detection. 
Arrangements  should  be  made  for  the  early  treatment  of  those  attacked  either  in  camp  or 
cantonments,  and  where  the  general  cholera  hospital  for  natives  is  distant,  measures  should  be 
adopted  for  attending  to  their  wants  on  the  spot.  A  careful  note  of  all  such  seizures  and  of 
the  circumstances  under  which  they  occur  should  be  preserved. 

EBCORDS  OP  sporadic  CHOLERA  ABOLISHED. 

65.  In  the  forms  the  term  choleraic  diarrhoea  has  been  abolished.  All  such  cases  distin- 
guished by  rice-water  evacuations  should  be  returned  as  cholera. 
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66.  It  is  very  desirable  that  the  terms  sporadic  and  epidemic  should  not  be  used  in  con- 
nection with  reports  of  cases  of  cholera.  There  are  no  means  of  distinguishing  between  the 
two,  and  the  exact  significance  of  individual  attacks  can  be  known  only  when  all  the  facts 
regarding  the  prevalence  of  the  disease  throughout  the  year  have  been  "ascertained  and  con- 
sidered as  a  whole. 

67.  In  some  instances,  cases  of  cholera  in  which  reaction  has  taken  place  have  been  dis- 
charged, and  the  fatal  event  which  afterwai'ds  occurred  recorded  under  the  head  of  fevei*. 
This  system  produces  great  eri'or  in  the  statistics,  and  it  ought  on  no  account  to  be  followed. 
No  cases  of  cholera  should  be  discharged  until  every  symptom  either  directly  or  indirectly  due 
to  the  disease  has  disappeared. 

68.  When  no  cases  of  cholera  have  occurred  for  several  days,  an  opinion  is  apt  to  prevail 
that  the  disease  has  disappeared,  but  it  must  be  remembered  that  at  certain  seasons  a  lull  is 
to  be  expected.  This  generally  occurs  in  the  early  part  of  the  monsoon.  With  regard  to  it 
no  decided  rule  can  yet  be  laid  doAvn,  but  it  is  important  that  the  fact  of  there  having  been  no 
cases  for  some  time  should  not  lead  to  any  relaxation  of  the  necessary  x^recautions  and  prepa- 
rations in  anticipation  of  a  further,  and  generally  more  severe,  outbreak. 

F. — Responsibility  of  Commanding  Officer. 

76.  On  the  officer  commanding  the  station  will  devolve  the  responsibility  of  having  all  the 
directions  contimied  in  these  rules,  as  regards  the  evacuation  and  purification  of  buildings,  the 
movements  into  camp,  and  all  other  details,  carefully  carried  out. 

77.  These  rules,  founded  on  the  general  experience  of  the  past,  must  be  considered  as  the 
guide  on  all  ordinary  occasions.  As  in  outbreaks  of  cholera,  however,  so  much  depends  on 
the  judgment  and  action  of  general  and  other  officers,  they  must  exercise  their  own  dis- 
cretion whenever  extraordinary  emergencies  or  unforeseen  circumstances  occur,  and,  in  con- 
sultation with  the  senior  medical  officer,  must  take  upon  themselves  the  responsibility  of  action 
incumbent  on  their  jiosition.  Whenever  it  may  be  considered  advisable  to  deviate  from  the 
procedure  prescribed  in  these  rules,  a  special  report,  explaining  fully  the  reasons  for  so  doing, 
must  be  forwarded  to  the  quartermaster-general  for  the  information  of  the  commander-in- 
chief. 

78.  It  must  be  distinctly  understood  that  commanding  officers  are  not  authorized  to  estab- 
lish or  enforce  against  the  public  at  large,  or  any  section  thereof,  any  quarantine  or  any  re- 
strictions in  the  nature  of  quarantine  as  against  cholera  in  particular,  which  are  not  equally 
applicable  at  all  times  to  the  control  of  vagrant  classes  of  people  having  no  legitimate  ground  for 
claiming  admission  within  cantonment  limits.  The  employment  of  the  troops  to  form  cordons- 
round  cantonments  for  such  purposes  is  strictly  prohibited,  discipline  in  this,  as  in  other  mat- 
ters, being  enforced  by  the  ordinary  means  placed  at  the  commanding  officer's  disj^osal  for 
such  purposes,  and  it  is  to  be  carried  out  without  additional  expense  to  the  state  beyond  that 
authorized  by  these  rules. 

SUMMARY  OF  SECTIONS  IN  WHICH  INFECTIOUSNESS  OF  CHOLERA  IS  DIRECTLY  OR  INDIRECTLY 

ADMITTED. 

For  the  convenience  of  the  reader  I  have  abstracted  from  the  preceding  regulations  for  the 
management  of  the  Indian  army  during  cholera  prevalence  those  portions  which  more  or  less 
explicitly  admit  the  infectious  nature  of  cholera. 

Section  29.  "The  troops  on  no  account  should  be  allowed  to  iise  the  railway  station  latrines. 
These  trains  should  not  stop  at  stations  except  when  necessary  to  procure  fuel,  etc.;  they  might 
stop  for  a  few  minutes  from  time  to  time  on  the  line." 

Section  37.  "As  a  precautionary  measure  the  ivater  used  for  drinking  should  he  boiled. 
No  tvoier  derived  from  sources  in  cantonments  used  by  the  infected  body  of  men  should  be 
taken  into  camp." 

Section  43.  Under  hospital  management:  "all  unimportant  cases,  the  treatment  of  which 
in  hospital  is  not  essential,  should  be  discharged." 
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Section.  45.  "Patients  attacked  by  cholera  should  not,  when  avoidable,  be  placed  in  the 
same  ward  with  patients  suffering  from  other  diseases." 

Section  46.  "Every  effort  should  be  made  during  the  actual  treatment  of  the  disease  to  get  rid, 
^as  completely  as  possible,  of  all  the  discharges  from  the  sick.  The  vessels  in  which  they  are 
received  should  contain  some  disinfectant;  and  the  contents  should  be  freely  mixed  with  dry 
earth  and  thrown  into  a  trench  dug  for  the  purpos3;  and  all  vessels  should  be  thoroughly 
cleansed  at  the  trench  into  which  the  filth  is  thrown." 

Section  49.  "A  room  entirely  separate  from  the  hospital  buildings  must  be  provided  for  the 
a,ccommodation  of  men  relieved  from  attendance  on  the  sick.  Men  not  upon  actual  duty  are 
not  allowed  to  remain  in  the  hospital.  The  strictest  precautions  must  be  taken  to  prevent  men 
■  employed  in  the  hospital  from  making  use  of  the  latrines,  urinaries,  or  wasli-hoiises  used  by 
the  sick  in  the  hospital.  The  utmost  care  must  be  taken  that  the  hands  of  all  attendants  on 
cholera  patients  be  sci'upulously  cleaned,  and  that  if  the  clothes  of  any  of  the  men  should  be- 
•come  soiled  by  cholera  discharges  they  be  at  once  taken  off  and  thoroughly  purified." 
Section  51  admits  the  infectiousness  of  cholera  cadavers. 

Section  .55  admits  that  a  cholera  patient  may  infect  his  immediate  surroundings,  the  ves- 
sels used  in  conveying  his  discharges  and  the  latrines,  drains,  etc. ,  into  which  they  are  emptied. 

Sections  56  and  57  admit  the  same  for  the  bedding,  etc.,  used  by  the  patient,  and  advise 
destruction  of  them. 

Section  60  distinctly  admits  the  infectious  nature  of  cholera  stools. 

Section  66  unequivocally  admits  the  different  nature  of  so-called  sporadic  cholera  and  epi- 
demic cholera,  but  orders  that  no  distinction  be  made  in  reports  between  the  two  on  account 
-of  the  difficulty  of  differential  diagnosis. 

Section  77  declares  that,  "These  rules,  founded  on  the  general  experience  of  the  past, 
must  be  considered  as  the  guide  on  all  ordinary  occasions." 


RESUMi:  OF  THE  CONCLUSIONS  ADOPTED  AND  OF  THE  PROPOSITIONS  REJECTED  BY  THE 
TECHNICAL  COimiTTEE  OF  THE  INTERNATIONAL  SANITARY  CONFERENCE  OF  ROME  (1885).* 

[For  the  information  of  the  reader  it  should  be  stated  that  those  sections  of  the  following  protocol  which  begin 
-with  the  Arabic  numerals  were  adopted  by  the  committee,  whilst  those  beginning  with  capital  letters  were  rejected 
by  them. 

The  subjects  upon  which  the  following  votes  were  recorded  are  as  follows  : 

Exchange  of  sanitary  information,  sections  1, 2,  3.  Sanitary  prophylaxis  against  cholera,  section  4.  Disinfection, 
section  5. 

A.  — Sanitary  prophylaxis  upon  land,  sections  6, 7, 8, 9,  A,  10,  B,  11, 12, 13. 

B.  — Sanitary  prophylaxis  upon  rivers,  sections  14,  15,  C. 

C  Sanitary  prophylaxis  by  sea  :  ports,  sections  16, 17, 18 ;  ships  "suspected"  and  "  infected,"  sections  D,  19, 20, 21. 

Sanitary  measures  at  the  port  of  departure,  special  measures  :  passenger  steamers,  sections  E,  22, 23, 24, 25, 26, 27, 
28,  F  ;  small  vessels,  sections  29,  30,  31,  32,33. 

Sanitary  measures  during  the  voyage:  passenger  steamers — suspected  vessels,  sections  34,  G,  35,  36 — infected 
ships,  sections  37,  38,  39  ;  small  ships,  sections  40,  41. 

Special  regulations  for  the  Red  Sea:  passenger  steamers — suspected  ships,  sections  42, 43, 44, 45,  H — infected  ships, 
■.sections  47,48,49, 1,  K,L  ;  small  vessels,  section  51. 

Pilgrunages  to  Mecca  :  sections  52, 53,  54, 55, 56, 57, 58, 59,  M,  60, 61,  62, 63, 64, 65, 66, 67. 

Sanitary  measures  at  the  port  of  arrival:  suspected  vessels,  sections  68, 69,  70,  O;  infected  ships — the  sick,  sections 
'71,  72— passengers  and  crew,  sections  73,  74,  P,  75,  76,  78— ships,  section  77. 

Special  measures  on  the  Mediterranean  :  suspected  ships,  sections  79  Q,  80  R,  S,  81  T  ;  infected  ships,  sections 
.82  U,  V. 

Special  measures  for  the  Sea  of  Marmora  and  for  the  Black  Sea  :  suspected  ships  ;  infected  ships,  section  X. 

Sanitary  prophylaxis  for  the  Caspian  Sea,  section  83. 

Sanitary  prophylaxis  against  yellow  fever,  section  84.    E.  O.  S.] 

I. — Sanitary  Information. 

1.  In  each  country  there  should  be  a  central  bureau  of  sanitary  information  and  notifica- 
tion.   All  of  these  bureaus  should  be  in  regular  correspondence  with  each  other. 


*  Translated  by  the  American  delegate. 
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Adopted  by  18  affirmative  votes  against  1  negative  (Switzerland)  and  1  abstention  (Holland). 

2.  The  technical  commission  expresses  the  wish  that  the  International  Sanitary  Conference 
may  affirm  the  necessity  of  publishing  an  international  statistical  bulletin  for  each  important 
city.  This  should  be  imiform  as  to  its  basis  and  form,  and  should  show  each  week  the  total 
number  of  deaths,  the  number  of  deaths  caused  by  each  of  the  epidemic  diseases,  and  partic- 
ularly from  cholera  and  from  yellow  fever. 

Adopted  unanimously,  with  the  exception  of  the  delegate  from  Turkey,  who  abstained 
from  voting. 

3.  The  first  cases  of  cholera  or  of  yellow  fever  which  appear  in  a  locality,  and  especially 
in  the  maritime  ports,  should  be  reported  at  once,  by  telegraph,  to  the  different  Governments. 

Adopted  unanimously. 

II.— Sanitary  Prophylaxis  Against  Cholera. 

4.  General  sanitation  and  isolation,  real  and  complete — in  the  measure  indicated  by  sci- 
ence— of  everything  which  might  introduce  the  disease,  are  the  best  means  of  preventing  the- 
importation  and  propagation  of  cholera. 

Adopted  in  principle. 

disinfection. 

5.  The  commission  recommends,  as  means  of  disinfection  against  cholera,  besides  destruc- 
tion— 

(1)  Steam  at  100°  C. 

(2)  Carbolic  acid,  chloride  of  lime. 

(3)  Aeration. 

Carbolic  acid  and  chloride  of  lime  are  to  be  used  in  aqueous  solution. 
Weak  solutions:  Carbolic  acid,  3  per  cent.;  chloride  of  lime,  1  per  cent. 
Strong  solutions:  Carbolic  acid,  5  per  cent.;  chloride  of  lime,  4  per  cent. 
These  means  of  disinfection  will  be  applied  as  follows: 

I.  For  the  disinfection  of  persons  the  weak  solution  should  be  employed. 

II.  For  the  disinfection  of  clothing,  bedding  (des  linges,  des  habits,  des  couvertures),  and' 
other  articles  of  this  kind:  (a)  destruction;  (b)  steam  passed  through  the  articles  for  one  hour; 
(c)  boiling  for  thirty  minutes;  {d)  immersion  for  twenty-four  hours  in  one  of  the  weak  disin- 
fecting solutions;  (e)  aeration  for  three  or  four  weeks,  but  only  in  case  the  other  means  recom- 
mended are  inapplicable. 

Articles  of  leather,  such  as  trunks,  boots,  etc. ,  should  be  either  destroyed  or  washed  several 
times  with  one  of  the  weak  disinfecting  solutions. 

III.  Vomited  matters  and  the  dejections  of  the  sick  should  be  mixed  with  one  of  the 
strong  disinfecting  solutions,  in  quantity  at  least  equal  to  the  amount  of  material  to  be' 
disinfected.  Linen,  clothing,  bedding,  etc.,  recently  soiled  by  the  dejections  of  the  sick,  which 
can  not  be  immediately  subjected  to  the  action  of  steam,  should  be  at  once  immersed  in  one  of 
the  strong  disinfecting  solutions  and  left  for  four  hours. 

IV.  The  dead  should  be  enveloped  in  a  sheet  saturated  with  one  of  the  strong  disinfecting 
solutions,  without  previous  washing  of  the  body,  and  at  once  placed  in  a  coffin. 

V.  Disinfection  of  merchandise  and  of  the  mails  is  unnecessary;  steam  under  pressure  is 
the  only  reliable  agent  for  the  disinfection  of  boiled  rags  (les  chiffons  en  gros). 

VI.  When  cases  of  cholera  occur  upon  a  vessel  at  sea,  the  locality  where  the  case  occurs- 
should  be  disinfected.  The  floor  and  walls  of  the  cabin  or  other  locality  should  be  washed 
at  least  twice  with  one  of  the  weak  disinfecting  solutions  and  then  ex^josed  freely  to  fresh  air. 

In  the  case  of  objects  of  considerable  value,  which  have  not  been  in  immediate  contact 
with  the  sick  and  which  would  be  seriously  injured  by  a  rigorous  disinfection,  the  physician 
on  board  may  determine  what  measures  are  necessary  to  j^rotect  the  sanitary  interests  of  the 
vessel. 

The  bilge-water  should  be  pumped  out  and  replaced  by  sea-water  at  least  twice  at  each, 
disinfection  of  a  vessel. 
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The  closets  should  be  well,  washed  with  one  of  the  strong  disinfecting  solutions  at  least 
twice  a  day. 

VII.  If  the  drinking  water  is  open  to  suspicion  it  should  be  boiled  before  it  is  used,  and 
the  boiling  should  be  repeated  if  it  is  not  used  within  twenty-four  hours. 

All  suspected  food  should  be  destroyed,  or  at  least  recently  cooked. 

VIII.  Hospitals  should  be  disinfected  by  washing  the  floors  and  walls  with  one  of  the 
weak  disinfecting  solutions,  by  a  subsequent  free  ventilation  and  cleansing,  and  iinally  by 
repainting.  The  wards  to  be  disinfected  should,  as  far  as  possible,  be  isolated  from  those  in 
use. 

The  latrines  should  be  disinfected  at  least  twice  a  day  by  pouring  into  them  the  strong  dis- 
infecting solutions  in  quantity  at  least  eqixal  to  the  amount  of  the  dejections  received  since  the 
last  disinfection. 

IX.  The  clothing  worn  by  physicians  and  attendants  should  remain  in  the  hospital,  and 
should  be  regularly  disinfected. 

Physicians  and  attendants  should  use  the  weak  disnifecting  solutions  for  washing  their 
hands,  etc. 

Adopted  unanimously,  with  the  exception  of  the  delegate  from  Turkey,  who  abstained  from 
voting. 

A.— SANITARY  PROPHYLAXIS  UPON  LAND. 

6.  Land  quarantines  and  sanitary  cordons  are  useless. 
Adopted  by  30  affirmative  against  1  negative  vote  (Turkey). 

7.  In  order  to  prevent  the  development  of  cholera  and  its  propagation  upon  land,  it  is  nec- 
essary— 

(1)  To  attend  to  general  sanitation  everywhere  and  at  all  times,  to  isolate  the  first  cases, 
and  to  disinfect.  The  means  of  isolation  and  of  disinfection  should  be  prepared  in  advance 
under  the  advice  of  the  sanitary  authorities. 

(2)  To  announce  immediately  every  declared  or  suspected  case  of  cholera  to  the  proper 
authority,  according  to  the  laws  of  the  country,  and  to  have  the  nature  of  the  disease  verified 
by  competent  physicians,  or  the  cause  of  death  by  an  autopsy. 

(3)  There  should  be  in  every  country  an  organized  medical  hygienic  service.  Officers  of 
this  service  should  be  stationed  in  the  districts  and  in  the  principal  cities  in  sufficient  number 
to  bring  every  inhabited  locality  within  the  scope  of  this  hygienic  supervision. 

(4)  The  sanitary  authorities  of  the  diff^erent  countries  should  be  able  to  communicate  with 
each  other  directly,  without  an  intermediary,  whenever  they  find  it  necessary,  in  order  to  obtain 
information  or  to  agree  upon  urgent  measures  to  be  taken. 

Adopted  unanimously. 

8.  In  time  of  cholera  particular  attention  should  be  paid  to  the  highways  upon  which  those 
sick  with  cholera  might  travel  and  to  the  j)rincipal  points  of  arrival,  in  order  to  apply  in  good 
time  necessary  sanitary  measures,  isolation  of  the  sick,  and  disinfection. 

Adojited  imanimously. 

9.  At  principal  stations  upon  gi'and  land  routes  which  are  passed  over  by  numerous  laborers 
or  emigrants,  physicians  should,  as  far  as  possible,  be  stationed  for  the  purpose  of  caring  for 
the  sick. 

Adopted  unanimously. 

A. — The  rules  of  hygiene  should  be  scrupulously  executed  on  railway  trains  and  at  stations. 
A  physician  should  be  attached  to  each  important  station,  which  should  be  provided  with  a 
suitably  isolated  chamber  for  the  sick. 

Rejected  by  13  votes  (Austria,  Hungary,  Brazil,  Denmark,  Spain.  Italy,  Mexico,  Holland, 
Portugal,  Roumania,  Servia,  Switzerland,  Turkey),  against  8  affirmative  (Germany,  United 
States,  France,  Great  Britain,  India,  Russia,  Sweden.  Norway). 

10.  Direct  trains  which  pass  through  several  countries  should  be  changed  in  passing  from 
an  infected  country  to  one  which  is  free  from  the  disease.  They  should  be  accompanied  by  a 
physician  whose  duty  it  is  to  take  the  necessary  measures  in  case  a  traveler  fall  sick  en  route. 
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RigoroTis  cleanliness  should  be  observed  upon  the  train  and  at  railroad  stations.  Each  sta- 
tion should  have  at  least  one  chamber  separated  from  the  rest,  in  which  to  receive  patients 
temporarily. 

Adopted  by  10  affirmative  votes  (Austria,  Hungary,  Brazil,  Denmark,  Spain,  Italy,  Mexico, 
Portugal,  Servia,  Switzerland),  against  6  negative  votes  (Germany,  France,  Holland,  Roumania, 
Sweden,  Norway),  and  5  abstentions  (United  States,  Great  Britain,  India,  Russia,  Turkey). 

B.  — The  entrance  of  passenger  cars,  and  especially  of  sleeijing-cars,  coming  directly  from 
infected  localities  should  be  forbidden.  At  all  important  stations  and  at  each  frontier  station 
there  should  be  a  physician  to  care  for  the  sick  and  for  the  medical  inspection  ;  a  place  for  the 
isolation  of  the  sick  should  also  be  provided.  At  custom-house  stations  every  one  should  be 
obliged  to  leave  the  train  for  medical  inspection.  The  most  rigorous  neatness  should  be  ob- 
served upon  the  trains  and  at  the  railway  stations. 

Rejected  by  11  negative  votes  (Germany,  Brazil.  Spain,  France,  Great  Britain,  India,  Por- 
tugal, Russia,  Servia,  Sweden,  Norway),  against  9  affirmative  (Austria,  Hungary,  Denmark, 
United  States,  Italy,  Mexico,  Holland,  Roumania,  Switzerland),  and  1  abstention  (Turkey). 

11.  The  disinfection  of  persons  should  be  accomplished  by  means  of  disinfecting  washes 
only,  and  will  only  be  necessary  in  case  they  have  been  soiled  by  the  dejections  of  cholera 
patients. 

Adopted  unanimously,  with  the  exception  of  1  abstention  (Spain). 

12.  As  everything  which  comes  from  an  infected  country  is  not  necessarily  infected,  it  will 
only  be  necessary  to  disinfect  that  which  has  been  soiled,  or  which  may  have  been  in  use  by 
cholera  patients,  and  especially  linen,  clothing,  and  rags. 

Adopted  unanimously,  witli  the  exception  of  one  abstention  (Turkey). 

13.  The  general  rules  of  hygiene,  applicable  at  all  times,  should  be  followed  with  greater 
rigor  than  usual  in  time  of  cholera,  and  especially  those  relating  to  the  crowing  of  individuals, 
the  supplies  for  markets,  provisions,  drinking  water,  the  transi^ortation  of  the  sick,  the  burial 
of  the  dead,  etc. 

Adopted  unanimously. 

B.— SANITARY  PROPHYLAXIS  UPON  RIVERS. 

l-t.  Ports  upon  rivers  which  receive  sea-going  vessels  should  be  subjected  to  the  same  regu- 
lation as  sea-ports. 

Adopted  unanimously. 

15.  Passenger  boats  upon  large  rivers  shovild  be  subjected  to  a  rigorous  hygiene.  Over- 
crowding with  passengers  should  be  strictly  prohibited.  A  physician  should  be  stationed  at 
each  important  landing,  and  a  properly  isolated  room  should  be  provided  at  each  station. 

Adopted  imanimously,  with  one  abstention  (Turkey). 

C.  — Sanitary  cordons  placed  along  a  great  river  are  effective,  because  complete  isolation  of 
the  sick  can  be  realized. 

Rejected  by  13  votes  (Germany,  Austria,  Hungary,  United  States,  France,  Great  Britain, 
India,  Italy,  Holland,  Russia,  Sweden,  Switzerland),  against  5  affirmative  (Spain,  Mexico, 
Roiimania,  Servia,  Turkey)  and  3  abstentions  (Brazil,  Denmark.  Portugal). 

C— SANITARY  PROPHY^LAXIS  BY  SEA. 
General  Sanitary  Measures. 

PORTS. 

16.  It  is  the  interest  of  each  nation  to  assure  the  salubrity  of  its  sea-ports.  It  will  often 
thus  avoid  the  invasion  of  its  soil  by  exotic  maladies,  and  above  all  will  rarely  transport  upon 
its  vessels  endemic  diseases. 

Adopted  unanimously. 

17.  In  each  port  it  will  be  necessary  to  have  at  all  times  a  sanitary  authority,  whose  mis- 
sion it  shall  be  to  furnish  consuls  official  information  relating  to  the  sanitary  condition  of  the 
;port. 

Adopted  unanimously. 
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18.  Consuls  will  be  permitted  to  obtain  from  the  bureaux  of  hygiene  information  relating 
to  the  sanitary  condition  of  sea-ports  and  of  cities. 

Adopted  by  10  affirmative  (Austria,  Huiigary,  United  States,  France,  Italy,  Mexico,  Hol- 
land, Portugal,  Russia,  Switzerland),  against  2  negative  (Roiiniania  and  Turkey),  and  8 
abstentions  (Germany,  Brazil,  Denmark,  Great  Britain,  India,  Japan,  Sweden,  Norway). 

SHIPS. — DEFINITION  OF  TERMS  "SUSPECTED  SHIP"  AND  ''INFECTED  SHIP." 

D.  — Every  ship  not  provided  with  a  physician  and  coming  from  a  locality  or  from  a  port 
where  cholera  exists,  will  be  considered  as  suspected. 

Every  ship  which  has,  or  has  had,  on  board  one  or  several  deaths  since  her  departure  from 
a  locality  or  from  a  port  where  cholera  exists,  if  there  is  not  a  physician  to  certify  as  to  the 
cause  of  death,  will  be  considered  as  infected. 

Every  ship  Avhich  has,  or  has  had,  on  board  one  or  several  cases  or  deaths  from  cholera, 
Avill  be  considered  as  infected.  If,  however,  the  ship  has  a  physician,  if  the  voyage  has  lasted 
longer  than  ten  days,  if  there  has  been  no  case  of  cholera  during  the  last  ten  days,  and  if  the 
necessary  measures  of  isolation  and  disinfection  have  been  taken,  the  ship  will  not  be  treated 
as  infected,  but  as  suspected. 

If  the  ship  has,  or  has  had,  on  board  a  case  of  sickness  which  may  be  suspected  of  being 
cholera,  the  port  physician  will  decide,  after  having  consulted  the  physician  of  the  ship,  whether 
the  ship  should  be  treated  as  suspected  or  as  infected. 

A  ship  free  from  suspicion  which  has  communicated  with  a  suspected  ship,  and  especially 
if  it  has  received  passengers  from  this  latter,  becomes  suspected;  and  every  ship  which  has 
communicated  in  the  same  manner  with  an  infected  vessel  will  be  considered  infected. 

Countries,  localities,  and  sea-ports  are  either  immune  or  infected,  never  suspected. 

Lost  by  9  negative  votes  (France,  Great  Britain,  India,  Sweden,  Norway,  Holland,  Rou- 
mania,  Servia,  Turkey),  against  9  affirmative  (Germany,  Austria,  Hungary,  Spain,  United 
States,  Mexico,  Portugal,  Russia,  Switzerland)  and  3  abstentions  (Brazil,  Denmark,  Italy). 

19.  Every  ship  destined  for  the  transportation  of  passengers,  which  sails  from  a  suspected 
port,  should  be  properly  constructed  and  should  be  provided  with  facilities  for  the  isolation 
of  cholera  patients. 

Adopted  unanimously. 

20.  Passenger  steamers  sailing  from  countries  where  cholera  reigns  should  be  provided 
with  an  apparatus  for  disinfecting  by  steam. 

Adopted  unanimously. 

21.  Steam-boats  destined  for  the  transportation  of  travelers  coming  from  countries  where 
cholera  prevails  should  have  on  board  a  physician,  appointed  by  the  Government  to  which  the 
vessel  belongs,  or  by  the  sanitary  authority,  whose  appointment  is  revocable  only  by  that 
Government  or  sanitary  authority,  and  who  is  completely  independent  of  the  companies  of 
navigation  or  the  owners  of  the  vessel. 

Adopted  by  19  affirmative,  with  2  abstentions  (Sweden,  Norway). 

SPECIAL  SANITARY  MEASURES. 

Measures  of  Sanitation  at  the  Port  of  Departure — Passenger  Steamers. 

E.  — It  is  desirable  that  the  sanitary  state  of  ships  about  to  sail  be  verified  by  a  personal  in- 
spection made  by  an  authorized  agent  of  the  country  of  destination. 

Rejected  by  9  negative  votes  (Austria,  Denmark,  Spain,  Japan,  Holland,  Roumania, 
Russia,  Servia,  Sweden)  against  2  affirmative  (United  States,  Italy)  and  11  abstentions  (Ger- 
many, Brazil,  France,  Great  Britain,  Hungary,  India,  Mexico,  Norway,  Portugal,  Switzerland, 
Turkey) . 

22.  The  consul  of  the  country  of  destination  will  have  the  right  to  assist  at  the  sanitary 
inspections  of  the  ship  made  by  the  agents  of  the  territorial  authority,  in  conformity  with  the 
rules  which  may  be  established  by  conventions  or  treaties. 
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Adopted  by  8  affirmative  votes  (Austria,  Hungary,  Denmark,  United  States,  Italy,  Hol- 
land, Portugal,  Sweden),  against  G  negative  votes  (Great  Britain,  India,  Japan,  Roumania, 
Servia,  Turkey),  and  8  abstentions  (Germany,  Brazil,  Spain,  France,  Mexico,  Norway,  Russia, 
Switzerland). 

23.  The  unloading  of  the  vessel  will  not  commence  until  it  has  been  put  in  good  sanitary 
condition,  either  by  the  ordinary  means  or  by  sj^ecial  measures  of  disinfection,  if  considered  nec- 
essary. For  this  purpose  it  will  be  inspected  by  the  captain  and  the  ship's  physician.  The 
result  of  the  inspection  will  be  noted  upon  the  ship's  register. 

Adopted  unanimously. 

34.  The  doctor  will  examine  the  passengers  coming  from  a  port  where  cholera  prevails, 
and  will  refuse  to  receive  on  board  those  who  appear  to  him  to  be  suspicious. 
Adopted  unanimously,  except  1  abstention  (Turkey). 

25.  He  will  see  that  those  who  appear  to  him  to  be  in  good  condition  do  not  bring  on 
board  linen,  personal  effects,  or  bedding  contaminated  or  open  to  suspicion. 

Adopted  unanimously. 

26.  Clothing  and  bedding  which  have  been  in  use  by  persons  who  have  died  of  cholera 
should  never  be  received  on  board. 

Adopted  unanimously. 

27.  When  cholera  shows  itself  on  board  a  ship  while  it  is  at  an  infected  port,  those  who 
show  the  first  symptoms  of  this  disease  will  be  immediately  sent  to  the  hospital,  and  all  of  their 
effects,  such  as  bedding,  etc. ,  which  have  been  in  use  will  be  destroyed  or  disinfected. 

Adopted  unanimously. 

28.  The  "  sacks"  inclosing  the  clothing  of  individuals  who  died  aboard  will  be  disinfected 
before  a  vessel  leaves. 

Adopted  unanimously. 

F. — All  of  the  personal  effects  of  travelers  to  sail  from  a  port  where  cholera  prevails  should 
be  disinfected. 

Rejected  by  18  votes  against  4  (Spain,  Portugal,  Italy,  Mexico). 

SMALL  VESSELS. 

29.  .From  a  sanitary  point  of  view  it  is  necessary  to  distinguish  two  kinds  of  vessels — 
those  which  have  a  physician  and  those  which  have  not.  The  latter  should  be  considered 
small  vessels  {pefits  navires),  whatever  may  be  their  tonnage  and  the  number  of  their  crew, 
whether  they  are  sailing  vessels  or  steam-vessels. 

Adopted  unanimously  with  the  exception  of  Spain. 

30.  Before  one  of  these  "small  vessels"  is  loaded  the  captain  should  request  the  consul  of 
the  country  to  which  the  vessel  is  destined  to  have  his  ship  inspected  by  a  physician,  who 
should  also  examine  his  passengers  before  sailing.  The  inspection  to  be  independent  of  that 
made  by  the  sanitary  authorities  of  the  port. 

Adopted  by  20  affirmative  against  1  negative  (Brazil)  and  1  abstention  (Turkey). 

31.  The  result  of  this  inspection,  together  with  the  directions  as  to  measures  of  sanitation 
and  disinfection  required,  will  be  recorded  in  the  ship's  register. 

Adopted  unanimously,  except  one  abstention  (Tiarkey). 

32.  Earth  or  porous  material  of  any  kind  should  not  be  used  as  ballast. 
Unanimously  adopted. 

33.  The  captain  should  see  that  no  infected  or  suspected  articles  of  wearing  apparel,  per- 
sonal effects,  or  bedding  are  permitted  to  come  on  board. 

Adopted  unanimouslj^. 

Ileasures  of  Sanitation  During  the  Voyage. 
Passenger  Steamers  (Grands  Paquebots).— Suspected  Vessels. 

34.  The  soiled  body  linen  of  the  passengers  and  crew  should  be  washed  at  once,  after  hav- 
ing been  immersed  in  boiling  water  or  in  a  disinfecting  solution. 

Adopted  unanimously. 
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G.  -The  soiled  linen  of  suspected  individuals,  either  passengers  or  belonging  to  -the  sMp, 
should  be  washed  at  once,  after  having  been  immersed  in  boiling  water  or  in  a  disinfecting 
solution. 

Rejected  by  14  to  5. 

{Note. — Evidently  this  proposition  was  rejected  in  favor  of  the  more  comprehensive  one 
which  precedes  it,  and  not  because  the  conference  was  opposed  to  the  measures  of  the  disin- 
fectants proposed.  — Translator. ) 

35.  The  closets — "  lieux  d'  aisance" — should  be  washed  and  disinfected  at  least  twice  a 

day. 

Adopted  unanimously. 

36.  Rigorous  cleanliness  and  active  ventilation  should  be  maintained  during  the  voyage 
■on  board  suspected  ships. 

Adopted  unaiiimously. 

INFECTKD  SHIPS. 

37.  As  soon  as  the  doctor  observes  the  fii'st  signs  of  cholera  he  will  immediately  notify  the 
captain,  and  in  concert  with  him,  will  take  the  necessary  measures  for  the  isolation  of  the  sick. 

Adopted  unanimously. 

38.  The  localities  occupied  by  those  who  fall  sick  with  cholera  should  be  disinfected  im- 
mediately. 

Adopted  unanimously. 

39.  As  far  as  possible  the  localities  thus  disinfected  should  remain  freely  exposed  to  the 
air  and  unoccupied,  and  should  not  be  assigned  to  any  passenger  in  health  during  the 
remainder  of  the  voyage. 

Adopted  by  19  affirmatives  against  1  negative  (Spain),  and  3  abstentions  (Great  Britain 
and  India). 

SMALL  SHIPS. 

40.  During  the  voyage  the  captain  should  take  all  the  measures  necessary  for  the  disinfec- 
tion of  the  body  linen  of  the  passengers  and  crew,  for  the  isolation  of  the  sick  in  case  of  cholera, 
And  for  the  disinfection  of  localities.    He  should  note  all  this  upon  the  ship's  register. 

Adopted  unanimously. 

41.  In  order  that  the  captain  may  be  able  to  properly  attend  to  these  requirements,  the 
•consul  of  his  nation  will  place  in  his  hands,  before  his  departure,  clear  and  concise  sanitary  in- 
structions, to  be  hereafter  drawn  up.  These  instructions  will  be  translated  into  the  different 
languages  and  offered  to  the  different  Governments  for  distribution. 

Adopted  unanimously,  with  1  abstention  (Brazil.) 

Special  Regulations  for  the  Red  Sea. 
passenger  steamers— suspected  ships. 

42.  All  steamers  coming  from  cholera-infected  localities  beyond  the  straits  of  Bab-el- 
Mandeb  will  be  subjected  to  a  medical  insj)ection  in  the  Red  Sea. 

Adopted  by  16  affirmative  votes  against  4  negative  (Brazil,  Spain,  Great  Britain,  and  In- 
dia) and  2  abstentions  (United  States  and  Japan), 

43.  This  inspection  will  be  made  by  an  independent  physician  belonging  to  the  port. 
Adopted  by  17  affirmative  against  1  negative  (Spain)  and  4  abstentions  (United  States, 

Great  Britain,  India,  and  Japan). 

44.  If  the  ship's  physician  certifies  that  the  necessary  sanitary  measures  have  been  taken 
at  the  point  of  departure,  and  that  proper  measures  of  sanitation  and  disinfection  have  been 
observed  during  the  voyage;  that  there  has  not  been  during  the  voyage  a  death  from  cholera 
or  a  recognized  or  suspected  case;  finally,  if  the  medical  examination  made  by  the  port  physi- 
cian permits  him  to  certify  that  there  is  no  one  on  board  sick  with  this  disease,  or  suspected  of 
Iieing  so,  free  pratique  will  be  granted  immediately. 
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Adopted  by  17  affirmative  against  1  negative  (Spain)  and  4  abstentions  (United  States, 
Great  Britain,  India,  and  Japan). 

45.  The  shi^js  which  are  not  to  leave  any  passengers  at  the  ports  of  the  Red  Sea,  and  par- 
ticularly in  Egypt,  will  be  subjected  to  a  medical  inspection  near  Suez. 

Adopted  by  16  affirmative  against  2  negative  (Spain  and  Turkey)  and  4  abstentions  (United 
States,  Great  Bi'itain,  India,  and  Japan). 

H.  — English  merchant  ships,  troop  ships,  mail  steamers,  and  others  which  do  not  com- 
municate with  Egypt  or  with  any  European  port  should  always  be  permitted  to  pass  through 
the  Suez  Canal  without  inspection,  as  through  an  arm  of  the  sea. 

Rejected  by  18  votes  against  2  (Great  Britain,  India),  and  2  abstentions  (Japan,  Russia). 

46.  Ships  which  carry  passengers  destined  for  Egyx)t  or  for  any  port  of  the  Red  Sea  will  be 
subjected  to  a  first  inspection  near  the  Strait  of  Bab-el-Mandeb  and  to  a  second  at  the  first  port 
of  arrival. 

Adopted  by  17  affirmative  against  1  negative  (Spain)  and  4  abstentions  (United  States, 
Great  Britain,  India,  Japan). 

INFECTED  SHIPS. 

47.  If  the  ship  is  infected,  that  is  to  say,  if  there  is  or  has  been  one  or  more  cases  of  chol- 
era on  board,  the  passengers  will  be  disembarked  and  isolated  in  separate  groups,  each  con- 
taining as  small  a  number  as  possible. 

Adopted  by  18  against  2  (Great  Britain,  India.)  with  2  abstentions  (Brazil,  Japan). 

48.  The  ship  and  the  clothing  and  personal  effects  of  the  passengers  and  crew  will  be  dis- 
infected. 

Adopted  by  19  affirmative  votes,  with  3  abstentions  (Great  Britain,  India,  Mexico). 

49.  The  passengers  and  crew  of  the  vessel  will  be  kept  under  observation  five  days. 
Adopted  by  13  affirmative  votes  (Germany,  Austria,  Denmark,  Hungary,  France,  Japan, 

Italy,  Holland,  Portugal,  Russia,  Sweden,  Norway,  Switzerland),  against  9  negative  (Brazil, 
Spain,  United  States,  Great  Britain,  India,  Mexico,  Roumania,  Servia,  Turkey). 

I.  — The  passengers  and  crew  will  be  subjected  to  an  observation  of  ten  days,  Avhichwill 
commence  at  the  date  of  the  last  case  of  cholera. 

Rejected  by  16  votes  against  5  (Brazil,  Denmark,  Spain,  Japan,  Mexico),  andl  abstention 
(Turkey). 

K. — The  passengers  and  crew  will  be  subjected  to  an  observation  of  ten  days. 
Rejected  by  15  against  7  (Brazil,  Denmark,  Spain,  Mexico,  Roumania,  Servia,  Turkey). 

50.  The  sick  will  be  isolated  and  placed  in  care  of  and  under  the  responsibility  of  the 
physicians. 

Adopted  by  18  against  1  (Brazil),  with  two  abstentions  (Great  Britain,  India). 
L. — The  sick  will  be  placed  in  quarantine  ajid  left  to  the  care  and  disposition  of  physi- 
cians. 

Rejected  by  14  against  4  (Brazil,  Spain,  Mexico,  Servia),  with  4  abstentions  (Great  Britain, 
Portugal,  Roumania,  Turkey). 

SMALL  VESSELS. 

51.  Small  vessels  which  come  from  the  Indian  Ocean  and  enter  the  Red  Sea  only,  landing- 
passengers  at  ports  in  this  sea,  should  be  treated  in  the  same  manner  as  large  vessels  under  the 
same  circumstances.  When  they  only  pass  through  this  sea  going  from  the  Indian  Ocean  to 
the  Mediterranean  they  will  be  subjected  to  a  double  inspection — one  at  the  entrance  to  the 
Red  Sea,  the  other  at  Suez.  If  they  are  free  from  infection  they  may  continue  their  route;  if 
they  have  had  cases  of  cholera  on  board  they  will  be  treated  in  the  same  manner  as  the  "large 
"vessels  "  which  are  infected. 

Adopted  by  17  against  1  (Spain),  with  4  abstentions  (Brazil,  Great  Britain,  India,  Turkey). 
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■  PILGRIMAGES  TO  MECCA. 

52.  It  is  desirable  that  each  pilgrim  should  ]3ossess  the  resources  necessary  tc  preserve  him 
from  want  during  this  pilgrimage  to  Mecca,  a  regulation  which  is  in  conformity  with  the 
provisions  of  the  Mohammedan  religion  and  which  has  been  adopted  by  the  Govei"nment  of 
the  Dutch  East  Indies.  This  measure  will  prevent  distress  (la  misere),  which  is  one  of  the 
most  important  causes  of  the  extension  of  cholera  among  the  pilgrims. 

Adopted  unanimously. 

53.  Every  pilgrim  ship  and  every  caravan  should  be  accompanied  by  a  sufficient  number 
of  physicians,  designated  by  the  Government  of  the  country  from  which  the  expedition  starts. 

Adopted  unanimously. 

54.  A  ship  will  be  considered  a  "pilgrim  ship"  if  it  has  on  board  more  than  thirty  pil- 
grims. 

Adopted  unanimously. 

55.  In  those  ports  where  cholei'a  exists  the  ship  will  be  cleaned  and  disinfected  before  the 
embarkation  of  the  i)ilgrinis  and  will  be  inspected  by  its  physicians  and  also  by  the  sanitary 
authority  of  the  port.  The  physician  of  the  ship  will  examine  each  person  and  will  only 
admit  such  as  are  free  from  cholera  and  free  from  suspicion  of  this  malady.  He  will  see  that 
no  infected  or  suspected  clothing,  personal  effects,  bedding,  or  other  articles  are  brought  on 
board.  All  articles  coming  from  infected  or  suspected  localities  will  be  disinfected  before  they 
are  brought  on  board.  Clothing  and  bedding  which  have  been  in  use  by  cholera  patients  will 
never  be  received  on  board. 

If  cholera  manifests  itself  on  board  of  the  ship  the  sick  will  be  immediately  sent  to  the 
hospital,  and  the  locality  which  they  occupied  upon  the  ship  will  be  at  once  disinfected. 
Adopted  unanimously. 

56.  The  sanitary  authority  of  the  port  of  departure  and  the  physician  of  the  ship  will  see 
to  it  that  the  ship  is  not  overcrowded.  A  steam-ship  should  have  between  decks,  for  each  pas- 
senger, at  least  9  feet  of  surface  and  54  cubic  feet  of  space.  On  sailing  vessels  each  passenger 
should  have  12  feet  of  surface  and  72  cubic  feet  of  space. 

Adopted  unanimously. 

57.  During  the  voyage  the  ship's  physician  will  see  that  a  rigorous  cleanliness  and  active 
ventilation  are  maintained,  and  that  all  soiled  or  dirty  linen  is  washed  and  disinfected  at  once, 
and  that  the  closets  are  washed  and  disinfected  at  least  twice  a  day. 

Adopted  unanimously. 

58.  In  general,  all  the  measures  adopted  by  the  British  Government  in  India  relating  to 
the  embarkation  and  transportation  of  pilgrims  from  India  on  the  Red  Sea  are  recommended 
for  the  adoption  of  all  countries  from  which  pilgrims  depart. 

Adopted  unanimously. 

59.  Every  pilgrim  ship  arriving  in  the  Red  Sea  will  stop  at  the  sanitary  station,  where  it 
will  be  subjected  to  a  rigorous  medical  inspection.  The  inspection  of  the  jjassengers  and  crew 
will  be  made  on  shore.  The  ship  and  the  effects  of  the  passengers  and  crew  will  be  disinfected, 
the  captain  will  then  take  the  necessary  measures  to  insure  the  complete  cleansing  of  the  ship, 
the  washing  of  the  effects  of  the  passengers  and  crew. 

If  the  ship's  doctor  certifies  that  all  necessary  measures  of  sanitation  and  of  disinfection 
have  been  taken  before  sailing;  that  the  measures  of  sanitation  and  disinfection  have  been  ob- 
served during  the  voyage;  that  there  has  not  been  during  the  voyage  any  death  from  cholera, 
or  any  recognized  or  suspected  case;  finally,  if  the  medical  examination,  made  twice  within 
twenty-four  hours,  by  the  physician  of  the  sanitary  station,  shows  that  there  is  no  case  of 
cholera  and  no  suspicious  case,  the  passengers  and  crew  may  be  re-embarked  and  the  vessel 
may  proceed  to  its  destination  at  Hedjaz. 

If  the  ship  is  without  a  physician,  or  if  there  have  been  cases  of  cholera,  or  suspected 
cases,  on  board  during  the  voyage,  or  if  cases  occur  after  the  arrival  of  the  vessel  at  the  sani- 
tary station,  it  will  be  isolated  for  five  days  and  disinfected,  together  with  all  the  effects  of  the 
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passengers  and  crew.  The  passengers  and  crew  will  be  isolated  upon  land  for  five  days.  The 
sick  and  suspected  persons  will  be  isolated  in  separate  groups.  The  well  will  be  divided  into 
groups,  each  of  which  will  be  permitted  to  re-embark  at  the  expiration  of  five  days  since  it 
has  been  separated  from  the  last  case  of  the  disease,  if  there  have  been  any. 

The  ship  will  be  permitted  to  proceed  to  its  destination  at  Hedjaz,  when  all  of  the  groups 
of  passengers  have  been  re-embarked,  with  the  exception  of  those  who  have  been  isolated  be- 
cause of  contamination,  and  who  have  not  yet  been  subjected  to  the  j^eriod  of  detention 
fixed. 

Adopted  by  10  against  5  (Brazil,  Spain,  Mexico,  Servia,  Turkey). 

A  proposition  identical  with  the  preceding,  with  the  excejition  of  the  thirteenth  line,  was 
voted  upon  and  rejected. 

M. — If  the  ship  is  without  a  physician,  or  if  there  have  been  cases  of  cholera,  or  suspected 
cases,  on  board  during  the  voyage,  or  if  cases  occur  after  the  arrival  of  the  vessel  at  the  sani- 
tary station,  it  will  be  isolated  for  seven  days,  etc. 

Rejected  by  17  votes  against  5  (Brazil,  Spain,  Mexico,  Servia,  Turkey). 

60.  Upon  its  arrival  at  Hedjaz  the  ship  will  again  be  siibjected  to  a  rigorous  medical  in- 
spection. A  delay  of  twenty-four  hours  will  be  accorded  to  the  physician  of  the  port,  if  he 
judges  it  necessary,  to  enable  him  to  formulate  the  result  of  his  sanitary  inspection.  If  the 
ship's  physician  certifies  there  has  been  no  case,  or  suspected  case,  of  cholera  on  board  since  the 
ship  left  the  sanitary  station,  and  if  the  inspection  made  by  the  physician  of  the  port  enables 
him  to  testify  that  there  has  been  no  death  from  cholera  and  no  case  of  this  disease,  the  ship 
will  be  gv'dnted  free  pratique  at  once. 

If,  on  the  contrary,  there  have  been  cases,  or  suspected  cases,  the  ship  should  immediately 
return  to  the  sanitary  station  and  there  be  subjected  anew  to  all  of  the  measures  of  observation, 
isolation,  and  disinfection  described  in  the  preceding  article. 

Adopted  unanimously. 

61.  The  physicians  xDresent,  those  who  have  been  delegated  or  sent  for  this  duty,  as  well  as 
those  who  have  arrived  with  the  ships  or  with  the  caravans,  will  follow  the  pilgrims  during 
the  entire  duration  of  their  pilgrimage.  They  will  be  charged  Avitli  insuring  an  efficient  sani- 
tary service  which  may  prevent  the  development  of  cholera  among  the  pilgrims,  and  if  the  dis- 
ease appears  they  should  care  tor  the  sick  and  notify  the  interested  governments  as  promptly 
as  possible. 

Adopted  unanimously. 

62.  It  is  absolutely  necessary  that  sanitary  measures  be  enforced  in  the  localities  where 
the  pilgrims  remain,  and  especially  in  the  holy  cities  of  the  Hedjaz. 

Adopted  imanimoiisly. 

63.  If  there  has  not  been  a  case  of  cholera  during  the  entire  duration  of  the  pilgrimage 
the  pilgrim  ships  will  be  subjected  to  a  rigorous  medical  inspection  at  the  port  of  embarka- 
tion. Ships  destined  for  EgyjDt,  and  those  which  are  to  pass  through  the  canal  to  the  Medi- 
terranean, will  be  subjected  to  a  second  inspection,  the  first  in  the  Egyptian  ports,  and  the 
others  (those  destined  for  the  MediteiTanean)  near  Suez.  This  second  inspection  will  decide 
whether  these  ships  can  be  considered  clean  or  whether  they  should  be  subjected  to  observation 
disinfection. 

Adopted  unanimously,  with  2  abstentions  (Great  Britain,  India). 

64.  If  during  the  pilgi'image  there  have  been  cases  of  cholera  the  ships  destined  for  the 
ports  of  Egypt  and  of  the  Mediteranean  will  be  sent  to  a  sanitary  station,  where  they  will  be 
subjected  to  an  observation  of  five  days,  counting  from  the  isolation  of  the  sick,  and  the  com- 
plete disinfection  of  their  effects  and  of  the  ship,  imder  the  conditions  indicated  for  infected 
or  suspected  ships  upon  their  arrival.  They  will  also  be  subjected  to  a  second  medical  inspec- 
tion at  the  port  of  arrival  in  Egypt  or  near  Suez. 

Adopted  by  14  against  5  (Brazil,  Spain,  Mexico,  Servia,  Turkey),  and  2  abstentions 
(Great  Britain.  India). 

N. — If  there  have  been  cases  of  cholera  during  the  pilgrimage  the  ships  destined  for 
ports  of  Egypt  or  of  the  Mediterranean  will  be  sent  to  the  sanitary  station,  where  they  will  be 
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subjected  to  an  observation  of  seven  days,  counting  from  the  isolation  of  the  sick,  and  the- 
complete  disinfection  of  their  effects  and  of  the  ship,  under  the  conditions  indicated  for  in- 
fected or  suspected  vessels  upon  their  arrival.  They  will  also  be  subjected  to  a  second  med- 
ical inspection  at  the  ports  of  arrival  in  Egypt  or  near  Suez. 

Rejected  by  16  negative  votes  against  5  (Brazil,  Spain,  Mexico,  Servia,  Turkey). 

65.  Small  vessels  coming  from  the  Indian  Ocean  and  entering  the  Red  Sea,  if  they  carry 
pilgrims,  will  be  subjected  to  the  special  regime  prescribed  for  pilgrim  ships. 

Adopted  by  17  against  1  (Spain),  with  4  abstentions  (Brazil,  Great  Britain,  India,  Turkey). 

66.  The  technical  commission  has  no  authority  to  fix  the  places  where  the  sanitary  sta- 
tions will  be  established  and  those  where  the  medical  inspection  will  be  made,  but  from  the 
information  at  hand  it  appears  that  the  island  of  Camaran  for  pilgrim  ships  coming  from  the 
south,  Aioun  Ouna  and  the  coast  of  Attaka  for  those  which  return  from  the  pilgrimage  of 
Mecca,  and  who  are  to  land  at  ports  of  Egypt  or  of  the  Mediterranean,  present  favorable  con- 
ditions. 

Adopted  unanimously. 

SANITARY  PENAL  CODE  FOR  THE  RED  SEA. 

67.  The  technical  commission  expresses  the  wish  that  the  International  Sanitary  Con- 
ference may  establish  the  basis  of  an  international  penal  code  applicable  to  contraventions  of 
the  sanitary  regulations  established  for  the  Red  Sea. 

Adopted  unanimously,  with  2  abstentions  (Great  Britain,  India). 

Sanitary  Measures  at  the  Port  of  Arrival. 
Suspected  vessels. 

68.  Free  pratique  will  not  be  accorded  until  a  sanitary  inspection  has  been  made,  by  day- 
light, by  a  physician  of  the  port  of  arrival,  which  inspection  should  establish  the  exact  sani- 
tary condition  of  the  passengers  and  crew,  and  the  fact  that  the  necessary  measures  of  sanita- 
tion and  disinfection  have  been  rigorously  executed  at  the  point  of  departure  and  during  the 
voyage. 

Adopted  by  17  against  2  (Brazil,  Spain);  two  abstentions  (Portugal,  ). 

69.  The  passengers  will  receive  free  pratique  if  there  is  not  and  has  not  been  on  board 
either  death  or  case,  or  suspected  case,  of  cholera. 

Adopted  by  15  against  3  (Brazil,  Spain,  Mexico),  and  3  abstentions  (Denmark,  Great 
Britain,  India). 

70.  When  the  voyage  has  been  of  less  than  ten  days'  duration  there  will  be  an  observation 
of  twenty-four  hours,  and  a  disinfection  on  board  of  soiled  linen  and  personal  effects. 

Adopted  by  11  votes  against  6  (Brazil,  Spain,  United  States,  Great  Britain,  India, 
Mexico),  and  4  abstentions  (Austria,  Denmark,  Servia,  Turkey). 

O. — In  case  the  voyage  has  been  of  less  than  ten  days'  duration  there  will  be  an  observa- 
tion of  seven  days,  and  a  disinfection  on  board  of  soiled  linen  and  personal  effects. 

Rejected  by  12  votes  (Germany,  Austria,  Hungary,  United  States,  France,  Great  Britain, 
India,  Italy,  Sweden,  Norway,  Holland,  Roumania)  against  3  (Brazil,  Spain,  Mexico),  and  6 
abstentions  (Denmark,  Portugal.  Russia,  Servia,  Switzerland,  Turkey). 

Infected  ships. 

THE  SICK. 

71.  The  sick  will  be  immediately  removed  to  an  isolated  locality  on  shore. 
Adopted  unanimously,  save  1  abstention  (Turkey). 

72.  Disinfection  will  be  practiced  as  already  directed  in  the  articles  relating  to  disinfec- 
tion. 

Adopted  unanimously. 
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PASSENGERS  AND  CREW. 

73.  The  passengers  and  crew  will  be  isolated. 

Adopted  by  17  votes  against  2  (Great  Britain  and  India),  and  2  abstentions  (United  States 
and  Russia). 

74.  This  isolation  will  last  for  five  days. 

Adopted  by  11  votes  against  8  (Brazil,  Spain,  Great  Britain,  India,  Mexico,  Roumania,  Ser- 
via,  Turkey),  and  2  abstentions  (Denmark,  United  States). 
P. — This  isolation  will  last  for  ten  days. 

Rejected  by  13  votes  against  7  (Brazil,  Denmark,  Spain,  Mexico,  Roumania,  Servia,  Turkey) ; 
1  abstention  (Portugal). 

75.  In  case  the  physician  of  the  ship  is  able  to  certify  that  there  has  not  been  a  case  of 
cholera  on  board  for  ten  days,  the  observation  may  be  reduced  to  twenty-four  hours. 

Adopted  by  10  votes  (Germany,  Austria,  France,  Italy,  Holland,  Russia,  Sweden,  Norway,. 
Switzerland)  against  7  (Brazil,  Spain,  Mexico,  Portugal,  Roumania,  Servia,  Turkey),  and  4 
abstentions  (Denmark,  United  States,  Great  Britain,  Indiaj. 

76.  The  passengers  will  be  divided  into  groups,  each  containing  as  small  a  number  as 
possible,  so  that  if  cases  occur  in  one  group  the  time  of  isolation  will  not  be  prolonged  for  all. 

Adopted  by  18  votes  against  3  abstentions  (United  States,  Great  Britain,  India). 

77.  The  sanitary  authority  will  adopt  such  measiires  of  disinfection  as  may  be  necessary, 
and  will  prescribe  the  measures  of  i:)rophylaxis  which  have  been  approved  by  this  Conference. 

Adopted  by  18  votes,  with  three  abstentions  (Denmark,  Great  Britain,  India). 

SHIPS. 

78.  The  ship  will  be  disinfected  in  accordance  with  the  directions  given  in  the  articles  re- 
lating to  disinfection.  All  these  measures  of  disinfection  will  be  executed  in  presence  of  and 
under  the  responsibility  of  the  chief  sanitary  authority  of  the  port  of  arrival. 

Adopted  unanimously. 

Special  Measures  for  the  Mediterranean, 
suspected  ships. 

79.  The  passengers  and  crew  will  be  landed  in  an  isolated  locality  which  is  j^rovided  with 
all  of  the  means  necessary  to  carry  out  the  directions  relating  to  disinfection  and  isolation. 

Adopted  by  10  votes  (Brazil,  Denmark,  Spain,  France,  Italy,  Mexico,  Portugal,  Roumania,, 
Servia,  Turkey),  against  4  (Austria,  Hungary,  Great  Britain,  India),  and  7  abstentions  (Ger- 
many, United  States,  Holland,  Russia,  Sweden,  Norway,  Switzerland). 

Q. — It  will  not  be  necessary  to  land  the  passengers  and  crew  if  the  journey  has  lasted  more 
than  ten  days. 

Rejected  by  10  votes  (Brazil,  Spain,  France,  Italy,  Mexico,  Portugal,  Roumania,  Servia, 
Switzerland,  Turkey)  against  5  (Austria,  Hungary,  Denmark,  Sweden,  Norway),  and  6 
abstentions  (Germany,  United  States,  Great  Britain,  India,  Holland,  Russia). 

80.  This  isolation  will  vary  from  three  to  six  full  days,  according  to  the  condition  of  the- 
ship,  whether  it  is  a  large  steam- vessel  or  a  small  ship,  and  to  the  fact  of  its  having  or  not 
having  a  physician  on  board. 

Adopted  by  6  votes  (France,  Italy,  Norway,  Holland.  Portugal,  Switzerland)  against  5 
(Brazil,  Spain,  Mexico,  Servia,  Turkey),  with  ten  abstentions  (Germany,  Austria,  Hungary, 
Denmark,  United  States,  Great  Britain,  India,  Roumania,  Russia,  Sweden). 

R. — This  isolation  will  vary  according  to  the  condition  of  the  shiji,  to  whether  it  is  a  large 
steam- vessel  or  a  small  ship,  and  to  the  fact  of  its  having  or  not  having  a  physician  on  board. 
This  isolation  will  last  at  least  ten  full  days. 

Rejected  by  9  votes  (Brazil,  France,  Italy,  Holland,  Portiigal,  Roumania,  Sweden,  Norway, 
Switzerland)  against  4  (Denmark,  Spain,  Mexico,  Turkey),  and  8  abstentions  (Germany,  Austria,. 
Hungary,  United  States,  Great  Britain,  India,  Russia,  Servia). 
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S. — This  isolation  will  vary  from  five  to  seven  full  days,  according  to  the  condition  of  the 
ship,  to  whether  it  is  a  large  steam-vessel  or  a  small  ship,  and  to  the  fact  of  its  having  or  not 
having  a  physician  on  boatd. 

Rejected  by  6  votes  (France,  Italy,  Mexico,  Holland,  Sweden,  Norway),  against  5  (Brazil, 
Spain,  Roumania,  Servia,  Turkey),  and  10  abstentions  (Germany,  Austria,  Hungary,  Denmark, 
United  States,  Great  Britain,  India,  Portugal,  Russia,  Switzerland). 

81.  The  duration  of  the  voyage  will  be  dediicted  from  that  fixed  for  the  period  of  isolation. 
Adopted  by  7  votes  (France,  Italy,  Holland,  Portugal,  Sweden,  Norway,  Switzerland) 

against  6  (Brazil,  Spain,  Mexico,  Roumania,  Servia,  Ttxrkey),  and  8  abstentions  (Germany, 
Austria,  Hungary,  Denmark,  United  States,  Great  Britain,  India,  Portugal,  Russia,  Switzer- 
land). 

T. — If  the  voyage  has  not  lasted  ten  days  free  pratique  will  not  be  accorded  until  after 
an  observation  of  seven  days,  during  which  the  exact  sanitary  condition  of  passengers  and 
crew  will  be  ascertained,  and  soiled  linen  will  be  disinfected. 

Rejected  by  6  votes  (France,  Italy,  Holland,  Portugal,  Sweden,  Norway)  against  i  (Brazil, 
Sj)ain,  Mexico,  Turkey),  and  11  abstentions  (Germany,  Austria,  Hungary,  Denmark,  United 
•States,  Great  Britain,  India,  Roumania,  Russia,  Servia,  Switzerland). 

INFECTED  SHIPS. 

82,  Infected  ships  will  be  subjected  in  the  ports  of  the  Mediterranean  to  the  general  rules 
applicable  to  infected  ships  at  the  port  of  arrival. 

Adopted  by  12  votes  against  2  (Spain,  Mexico),  and  7  abstentions  (Brazil,  Denmark,  United 
States,  Great  Britain,  India,  Russia,  Turkey). 

U. — When  ships  arrive  in  the  Mediterranean  the  measures  to  be  taken  will  differ  when 
Europe  is  free  from  cholera  from  those  to  be  taken  when  cholera  alreg-dy  prevails. 

In  the  first  case,  when  the  disease  only  prevails  upon  the  southern  shores  of  the  Mediter- 
ranean, large  vessels  coming  from  one  of  the  infected  points  upon  this  shore  will  be  subjected, 
upon  their  arrival,  to  an  isolation  of  seven  days,  including  the  duration  of  the  voyage. 

.  In  the  case  of  small  vessels  the  duration  of  the  voyage  will  not  be  inckided  in  the  period 
of  isolation.  This  will  be  for  seven  full  days.  The  local  sanitary  authority  may,  however, 
reduce  this  period  to  three  days  when  the  prescribed  measures  of  sanitation  have  been  observed 
at  the  port  of  departure  and  during  the  voyage. 

Rejected  by  10  votes  (Germany,  Austria,  Himgary,  Brazil,  Spain,  Great  Britain,  India, 
Mexico,  Sweden,  Norway)  against  7  (Denmark,  France,  Italy,  Holland,  Portugal,  Roumania, 
Servia),  and  4  abstentions  (United  States,  Russia,  Switzerland,  Turkey). 

V. — (a)  When  cholera  is  in  the  countries  of  the  Mediterranean  outside  of  Europe,  and 
Europe  is  yet  free  from  it. 

SUSPECTED  SHIPS. 

Ships  having  had  a  voyage  of  more  than  ten  days  will  receive  free  pratique  at  once  if  during 
this  time  there  has  been  no  suspicious  case  of  sickness  or  death  on  board,  and  if  the  medical 
inspection  shows  that  the  measures  of  sanitation  and  disinfecttion  have  been  vigorously  exe- 
cuted at  the  point  of  departure  and  during  the  voyage. 

If  the  voyage  has  lasted  less  than  ten  days,  but  more  than  five  days,  free  pratique  will  only 
be  accorded  after  an  observation  of  twenty-four  hours,  during  which  the  exact  sanitary  condi- 
tion of  the  passengers  and  crew  will  be  verified,  and  soiled  linen  will  be  disinfected. 

If  the  voyage  has  lasted  less  than  five  days,  the  passengers  and  crew  will,  according  to  the 
advice  of  the  physician,  be  isolated  from  two  to  five  days,  and  disembarked  if  it  is  possible ; 
during  this  time  the  exact  sanitary  condition  of  the  passengers  and  crew  will  be  verified,  and 
soiled  linen  will  be  disinfected.    The  ship  will  be  cleansed,  and,  as  far  as  possible,  disinfected. 

INFECTED  SHIPS. 

Infected  ships  will  be  subjected,  in  the  ports  of  the  Mediterranean,  to  the  general  regula- 
tions applicable  to  infected  ships  at  ports  of  arrival. 
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(6)  When  cholera  exists  already  in  the  European  countries  of  the  Mediterranean. 

If  cholera  prevails  only  in  certain  localities,  far  removed  from  the  jjort  of  arrival,  either 
by  land  or  water  communication,  the  measures  indicated  in  article  a  will  be  enforced. 

If  the  disease  prevails  in  a  locality  so  near  the  port  of  arrival  that  communication  is  easy 
and  direct,  then  the  measures  apjilicable  to  land  roiites  should  be  applied. 

Rejected  by  raising  of  hands. 

Special  Measures  for  the  Sea  op  Makmora  and  for  the  Black  Sea. 

suspected  ships. 

X. — The  passengers  and  crew  will  be  landed  at  an  isolated  locality.  This  isolation  will 
last  ten  full  days.  , 

INFECTED  SHIPS. 

Infected  ships  will  l^e  subjected,  in  the  ports  of  the  Sea  of  Marmora  and  of  the  Black  Sea, 
to  the  general  rules  applicable  to  infected  ships  at  ports  of  arrival,  but  the  isolation  will  be  for 
ten  days. 

Rejected  by  (i  votes  (France,  Ital}%  Holland,  Russia,  Sweden,  Norway)  against  5  '(Spain, 
Mexico,  Roumania,  Servia,  Turkey),  and  10  abstentions  (Germany,  Austria,  Hungary,  Brazil, 
Denmark,  United  States,  Great  Britain,  India,  Portugal,  Switzerland). 

Sanitary  Prophylaxis  for  the  Caspian  Sea. 

83.  The  measures  established  for  the  other  seas  will  suffice  also  for  the  Caspian  Sea. 
Adopted  unanimously. 

III.— Sanitary  Prophylaxis  Against  Yellow  Fever. 

84.  The  measures  recommended  against  cholera  are,  in  general,  applicable  to  yellow  fever 
and  to  other  diseases  which  prevail  in  epidemic  form  under  the  influence  of  bad  sanitary  con- 
ditions, and  which  are  transmitted  by  human  intercourse. 

The  most  effective  measures  for  preventing  the  propagation  of  diseases  of  this  class  are: 
The  sanitary  improvement  (assainissement)  of  cities  and  of  vessels  sailing  from  infected 
ports,  isolation  of  the  sick,  and  disinfection  of  infected  or  suspected  articles  and  localities. 

analysis  and  comments. 

An  analysis  of  the  foregoing  votes  of  the  technical  committee  of  the  International  Sanitary 
Conference  of  Rome,  1885.  shows  that  in  many  points  the  action  of  the  accredited  delegates 
was  far  from  unanimous,  whilst  in  many  important  matters  there  was,  on  the  contrary,  very 
little  diversity  of  opinion.  By  reference  to  this  analysis  it  is  seen  that  not  a  few  of  the  deter- 
minations of  this  committee  were  arrived  at  by  less  than  an  actual  majority  of  the  whole 
committee. 

Thus  it  is  apparent  that — 

Sections  2,  3,  5,  7,  8,  9, 11  to  17,  19,  20,  23  to  38,  52  to  58,  60-63,  66,  67,  71,  72,  78  were  adopted 
with  practical  unanimity. 

Sections  1,  6,  21,  30,  39,  42  to  48,  50,  51,  59,  65,  68,  73,  76,  77  were  adopted  by  a  large  majority 
of  the  whole  number  of  delegates. 

Sections  49,  04,  69,  70,  74,  82  were  adopted  by  a  mere  majority  of  the  whole  number  of 
delegates. 

Sections  10,  18,  22,  75,  79,  80,  81  were  adopted  by  an  actual  minority  of  the  whole  number 
of  delegates. 

Sections  F,  H,  I,  M,  N  were  rejected  by  a  large  majority  of  the  whole  number  of  delegates. 
Sections  A,  B,  C,  G.  K,  L,  O,  P  were  rejected  by  a  mere  majority  of  the  whole  nuinber  of 
delegates. 

Sections  D,  E,  Q,  R,  S,  T,  U  were  rejected  by  an  actual  minority  of  the  whole  number  of 
delegates. 

S.  Mis.  92  50 
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In  the  case  of  the  adoption  of  sections  22,  80,  and  81,  the  delegates  abstaining  from  voting 
outnumbered  those  voting  with  the  majority;  and  the  same  was  true  of  the  rejection  of  sec- 
tions E,  S,  T. 

Two  points  are  especially  noteworthy  in  the  conclusions  of  the  technical  committee,  namely: 
First,  the  admissions  expressed  in  section  4 ;  Second,  the  declaration  embodied  in  section  6. 

The  language  of  section  4  is  unequivocal  in  the  affirmation  that  "General  sanitation  and 
isolation,  real  and  complete — in  the  measure  indicated  by  science — of  everything  which  might 
introduce  the  disease,  are  the  best  means  of  preventing  the  importation  and  propagation  of 
cholera."    (Italics  mine.) 

Section  6  declares  that  "Land  quarantines  and  sanitary  cordons  are  useless." 

When  these  two  sections  are  placed  side  by  side  it  is  obvious  that  the  principal  basis  of 
the  one  is  strongly  antagonized  by  the  verbiage  of  the  other. 

In  numerous  places  in  this  report,  I  have  endeavored  to  point  out  the  absurdity  of  the  usual 
basis  of  the  arguments  advocating  the  complete  abandonment  of  land  quarantines  and  cordons 
sanitaires  in  the  choice  of  means  of  defense  against  the  invasion  and  the  advance  of  cholera.  I 
have  endeavored  also  to  show  that  the  results  of  even  the  farcical  attempts  at  the  establishment 
of  land  quarantines  and  cordons  sanitaires,  so  frequently  made  in  the  past  by  those  com- 
batting the  spread  of  this  disease,  have  been  productive  of  much  benefit — sometimes  in  arrest- 
ing, oftentimes  in  impeding  the  onward  course  and  destructiveness  of  the  epidemic.  . 

There  is  one  other  important  point  concerning  the  conclusions  of  this  committee  of  the  In- 
ternational Sanitary  Conference  of  Rome  to  which  I  would  direct  especial  attention.  It  will  be 
seen  by  reference  to  the  foregoing  protocol,  that  in  the  matter  of  granting  free  pratique  with- 
out delay  to  ships  or  steamers  from  or  touching  at  suspected  or  infected  ports,  the  declarations 
of  the  ship's  ofiicers  and  of  the  ship's  log  as  to  the  absence  of  infectious  disease  during  the 
voyage  and  at  the  port  of  departure  shall,  to  a  great  extent,  determine  or  influence  the  action 
of  the  hygienic  officials  at  the  port  of  arrival  as  well  as  at  the  proposed  points  of  international 
quarantine  in  transitu  .  The  history  of  the  introduction  of  cholera  into  Arabian  ports  by  East 
Indian  pilgrim  ships  in  1881,  1882,  and  1883;  the  history  of  the  course  of  cholera  on  board  H. 
M.  S.  Crocodile  in  1884;  the  history  of  the  introduction  of  cholera  from  Italy  into  South 
America  by  the  emigrant  steamer  Perseo ;  the  history  of  the  conveyance  of  cholera  from  Italy 
to  the  port  of  New  York  in  1887  (related  in  this  report);  and  the  history  of  numerous  similar 
occurrences  in  the  past,  all  prove  the  frequent  practice  of  deliberate  falsification  of  the  sani- 
tary records  of  ship's  crews  and  passengers  for  the  purpose  of  evading  quarantine  regulations. 

These  histories,  in  my  opinion,  demonstrate  the  folly  of  trusting  to  this  class  of  evidence 
in  determining  how  soon  free  pratique  shall  be  granted  and  how  long  quarantine  or  observa- 
tion shall  be  undergone.  Under  the  widely  varying  local  hygienic  conditions  existing  among 
the  various  nations,  pointed  out  in  this  report,  one  set  of  sanitary  measures  of  defense  against 
cholera  for  all  would  seem  to  be  extremely  difficult  to  devise  or  universally  enforce.  It  is  very 
certain  that  a  system  of  prophylaxis  against  cholera,  based  mainly  upon  good  local  hygiene 
and  excellent  organization  of  efficient  local  sanitary  boards  to  the  exclusion  of  quarantines, 
isolation,  and  surveillance,  such  as  may  be  a  safe  reliance  in  England,  would  be  v«ry  danger- 
ous for  enforcement  m  Egypt  or  Spain,  for  example.  In  fact,  the  suggestion  of  the  late  Pro- 
fessor Maragliana,  already  mentioned,  that  international  sanitary  agreements  may  be  beneficial 
and  practicable  in  providing  for  the  general  defense  of  Europe  against  invasions  of  cholera  by 
way  of  the  Red  Sea  and  the  Si;ez  Canal,  but  can  not  be  depended  upon  by  individual  European 
nations  as  a  reliable  means  of  defense  against  an  invasion  of  cholera  from  another  European 
nation,  especially  a  neighboring  one,  is,  in  my  opinion,  worthy  of  deep  consideration. 

An  attempt  to  ignore  the  bearing  upon  prophylactic  measures  against  cholera  of  the 
essential  differences  in  local  hygienic  conditions  which  actually  exist  and  are  incapable  of 
removal  for  decades  to  come  (even  if  earnest  efforts  should  be  made  in  that  direction)  could 
not  but  prove  disastrous  if  it  should  be  practically  made.  The  defense  of  individual  nations, 
as  well  as  of  particular  localities,  can  be  successfully  accomplished  only  by  having  due  regard 
both  to  the  nature  and  habits  of  the  enemy  and  to  the  special  peculiarities  of  weakness  and 
of  strength  of  the  jeopardized  or  assailed. 
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It  will  perhaps  have  been  noticed  by  the  reader  that  section  58  of  the  protocol,  which  was 
imanimously  adopted,  thoroughly  indorses  and  recommends  for  adoj^tion  by  other  nations 
"  all  the  measures  adopted  by  the  British  Government  in  India  relating  to  the  embarkation 
and  transportation  of  pilgrims  from  India  on  the  Red  Sea."  If  it  be  true  that,  "By  their  fruits 
ye  shall  know  them,"  these  measures  should  rather  be  condemned  than  followed  as  a  model.  It  is 
certain  that,  notwithstanding  these  ujianimously  commended  "  measures,"  cliolera  has  been  for 
the  last  decade  carried  by  British  ships  almost  annually  from  the  port  of  Bombay  to  some  of  the 
ports  of  Arabia.  For  some  of  the  reasons  of  this  frequent  transportation  of  cholera  from  India 
westward  the  reader  may  consult  previous  pages  of  this  report.  Perhaps  a  safer  guide  for  the 
rest  the  world  might  be  the  application  of  the  principles  of  prophylaxis  against  cholera,  which 
may  be  deduced  from  the  standing  regulations  for  the  management  of  cholera  among  the  Indian 
army,  and  from  the  general  sanitary  instructions  to  East  Indian  villagers,  already  mentioned. 
These  regulations  and  instructions  were  not  drafted  for  the  protection  of  the  world  but  were 
especially  conceived  for  the  benefit  of  British  subjects  in  cholera-stricken  India. 


SANITARY  REGULATIONS  IN  ITALY,  PROMULGATED  IN  1887. 

The  United  States  minister  at  Rome,  in  his  dispatch  to  the  Department  of  State,  dated 
September  14,  1887,  incloses  a  copy  of  a  circular  order  recently  issued  by  the  Italian  Minister 
of  the  Interior  to  prefects,  on  measures  to  be  taken  in  the  commiines  of  that  country  to  pre- 
vent the  diffusion  of  cholera.  The  circular  contains  twelve  paragraphs.  Nos.  1  and  2  are  as 
follows: 

(1)  Whenever,  in  any  commune  of  the  kingdom,  a  sanitary  officer  recognizes  individuals 
affected  with  cholera  he  must  make  immediate  annunciation  of  it  to  the  mayor  of  the  jjlace, 
accompanied  in  the  first  instance,  Avith  written  declarations  si^ecifying  the  symptoms  on  which 
his  judgment  is  founded.  The  mayor  will  then  transmit  the  annunciation  to  the  prefect,  and 
whenever,  in  the  first  instances,  there  appears  doubt  as  to  the  nature  of  the  disease,  a  sanitary 
officer  skilled  in  bacteriological  research  shall  be  called  to  decide. 

(2)  In  the  mean  time,  on  the  declaration  of  the  sanitary  officer  regarding  the  choleraic 
nature  of  the  disease,  the  communal  authorities  shall  immediately  take  the  steps  here  below 
indicated  to  prevent  infection  of  others,  at  the  same  time  giving  to  the  sick  all  necessary  care, 
according  to  the  gravity  of  their  condition.  Such  steps  shall  consist  essentially  in  isolation  of 
the  sick,  measures  of  precaution  for  persons  attending  them,  destruction  or  thorough  disinfec- 
tion of  dejections,  vomits,  linen,  clothing,  bedding,  and  other  articles  subject  to  contamination. 

A.  — -Isolation  of  the  sick  may  be  obtained  by  keeping  them  at  home  (sending  away  all 
healthy  persons  not  strictly  necessary  for  their  assistance)  or  conveying  them  to  a  special  place 
of  isolation  previously  prepared  by  the  commune.  In  the  second  instance,  transportation  of 
the  sick  must  be  by  special  carriages  or  stretchers,  which  shall  be  thoroughly  disinfected  after 
each  use  hj  abundant  washing  and  solutions  hereinafter  indicated. 

B.  — As  a  precautionary  measure  for  persons  assisting  cholera  patients,  first  of  all  they 
should  be  informed  that  there  is  no  danger  of  infection  by  contact,  or  by  living  in  the  same 
room  with  the  sick,  provided  their  hands  and  clothing  are  not  soiled  by  fpecal  and  vomited 
matter.  They  will  be  advised,  however,  to  wash  their  hands  frequently  in  disinfectant  solu- 
tions, especially  before  taking  food,  and  to  subject  their  clothing  to  the  same  washing  when- 
ever they  may  have  reason  to  fear  it  may  be  contaminated.  To  this  end  the  patients'  rooms 
will  be  furnished  with  a  sufficient  quantity  of  corrosive  sublimate  dissolved  in  water,  in  jjro- 
portion  of  2  jjer  1,000,  kept  in  non-metallic  receptacles.  To  avoid  danger  of  mistakes,  this  cor- 
rosive sublimate  mixtiire  will  be  lightly  tinged  with  aniline  or  a  vegetable  color.  When  corro- 
sive sublimate  can  not  be  obtained,  solutions  of  phenic  acid,  in  proportion  of  5  to  100,  or 
sulphuric  or  hydrochloric  acid,  of  5  per  1,000,  or  other  liquid  acids  may  be  used. 

C— The  dejections  of  the  sick  shall  be  received  in  basins  having  an  abundance  of  dis- 
infecting solution.    If  possible,  this  latter  should  be  composed  of  corrosive  sublimate,  as  above. 
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In  no  case  shall  these  dejections  be  thrown  into  streets,  courts,  or  upon  dung-hills;  they  shall 
be  deposited  in  places  apart,  or  in  water-closets,  where  it  is  certain  they  can  not  contaminate  . 
water.    Basins  which  have  contained  dejections  shall  be  washed  with  the  above-named  solu- 
tions.   Wherever  dejections  may  be  deposited,  there  shall  be  thrown  abundant  quantities  of 
these  disinfectants,  or  of  chloride  of  lime,  in  proportion  of  5  per  100. 

D.  — Linen,  woolen,  clothing,  shoes  and  stockings,  and  bedding  used  by  the  sick,  or  in 
any  way  soiled  by  "dejections  or  vomit,  should  be  destroyed  by  fire  in  preference  to  any  other 
means  of  disinfection,  above  all  in  first  cases,  even  when  not  followed  by  death.  Whenever, 
for  economical  reasons,  this  may  be  impossible,  and  where  no  apparatus  exists  for  disinfection 
by  steam,  disinfection  is  to  be  preferred  by  immersion  from  ten  to  fifteen  minutes  in  a  solution 
of  corrosive  sublimate,  in  proportion  of  2  per  1,000.  In  case  this  latter  can  not  be  done,  the 
articles  should  be  immersed  for  one  and  a  half  hours  in  water  kept  boiling.  All  articles  and 
effects,  even  after  disinfection,  shall  be  washed  again  separately  from  those  belonging  to  the 
healthy,  and,  if  possible,  in  separate  laundries.  Articles  used  by  cholera  patients  should  be 
disinfected  singly  and  as  thej''  become  contaminated,  the.  accumulation  of  such  soiled  articles 
being  very  dangerous. 

E.  — After  the  death  or  recovery  of  a  patient,  a  rigorous  disinfection  of  the  room  and 
articles  contained  will  be  made  immediately,  and  before  occu nation  by  healthy  persons. 
Therefore  the  articles  in  question  shall  be  washed  with  the  same  solution,  corrosive  sublimate, 
as  well  as  the  floor  and  walls  to  the  height  of  2+  meters  (8  feet),  the  whitewash  to  be  removed 
and  renewed.  Beds  and  mattresses  will,  in  general,  be  burned;  but  where  it  is  desirable  to 
preserve  them  they  shall  be  taken  apart  and  the  ticking  and  filling  separately  disinfected  with 
a  solution  of  corrosive  sublimate,  as  before  indicated,  at  2  per  1,000. 

F.  — When  the  death  of  a  cholera  patient  has  been  verified  by  the  examining  physician, 
the  remains  shall  be  transferred  as  soon  as  possible  to  the  mortuary  chamber,  there  to  be  kept 
under  observation  for  the  period  fixed  by  the  sanitary  regulations.  This  transfer  shall  be 
made  in  a  cofiin  of  wood,  the  remains  being  wrapped  in  cloth  saturated  with  the  usual  solution 
of  corrosive  sublimate.  Frequent  opportunities  for  washing  in  the  above-mentioned  disin- 
fecting solution  shall  be  given  to  persons  employed  in  sejiulture. 

G.  — The  burial  or  cremation  of  remains  of  cholera  patients  shall  be  under  the  usual 
precautions  pertaining  to  other  infectious  diseases.  It  is  unnecessary,  except  for  reasons  of 
space,  to  establish  separate  cemeteries,  and  there  is  no  objection  to  such  remains  being  interred 
in  private  plots  and  tombs.  Nevertheless  burial  in  the  so-called  common  pits  {fosse  carmarie) 
is  rigidly  prohibited. 


CHAPTER  VIII. 


THE    ETIOLOGY,   PATHOLOGY,    SYMPOMATOLOGY,    PROGNOSIS,  AND 
TREATMENT  OF  CHOLERA  INFECTIOSA  OR  ASIATICA.* 

SECTION  1  . 

NATUEE,  CLINICAL  FEATUEES,  THEEAPEUTICS,  ETC. 

Definition. — Cliolera  infectiosa  or  asiatica  is  an  infectious  disease  of  a  specific  character, 
due  to  a  specific  agent,  a  living  parasite,  which  primarily  attacks  the  intestinal  canal.  This 
agent  is  transportable  from  place  to  place,  and  is  endowed  with  the  power,  under  favorable 
circumstances,  of  rapid  multiplication,  both  within  and  without  the  human  organism. 

Tiie  infecting  agent  exists  in  the  intestinal  contents  of  those  suffering  from  the  disease, 
and  is  discharged  with  the  alvine  evacuations,  and  sometimes  also  with  the  ejections  from  the 
stomach.  Both  dejecta  and  ejecta,  hence,  contain  the  infectious  principle,  and  iinder  favor- 
able.circumstances  are  capable  of  conveying  the  disease,  either  directly  or  indirectly,  from  the 
sick  to  the  healthy.  Cholera  asiatica  is,  therefore,  an  infectious  disease,  and  is  capable  of 
being  conveyed  from  person  to  person  and  from  place  to  p>lace,  and,  under  favorable  circum- 
stances, of  becoming  epidemic.    It  should,  consequently,  be  properly  named  choUra  infectiosa. 

It  is.  usually  characterized  by  a  sudden  onset  and  rapid  course,  often  preceded  by  certain 
premonitory  disturbances  of  the  intestinal  canal;  copious  alkaline  and  painless  alvine  evacua- 
tions of  a  rice-water,  macaroni-water,  or  meal-gruel  aspect,  holding  in  suspension  des- 
quamated flakes  of  the  epithelial  lining  of  the  intestines;  great  prostration;  cold,  livid, 
shrunken  skin;  cold,  clammy  sweat;  cold,  livid  tongue  and  hollow  eyes;  huskiness  and  weak- 
ness of  the  voice;  shallow  respiration;  weakness  of  the  action  of  the  heart  accompanied  by 
sluggish  circulation  of  the  blood  and  weakness  or  absence  of  the  carpal  pulse;  painful  cramps 
of  the  extremities  and  trunk,  and  a  high  mortality. 


SKCTION  2. 
ETIOLOGY  AND  PATHOLOGY. 

Cholera  infectiosa  has,  as  a  specific  exciting  cause,  a  specific  infecting  agent,  which  enters 
the  person  attacked  by  way  of  the  stomach. 

This  agent  is  in  all  probability  a  vegetable  jDarasite — namely,  the  comma  bacillus  of  Koch. 
In  the  process  of  development  and  growth  of  this  parasite,  both  within  and  without  the  human 
body,  a  specific  poison  or  ptomaine— a  chemical  alkaloid  possessing  specific  chemical  and  phys- 
iological properties— is  produced;  the  primary  action  in  the  human  system  is  upon  the  mucous 

*  Nearly  the  whole  of  this  chapter  has  appeared  in  another  form  in  two  articles  contributed  to  Keating's  Cyclo- 
pedia of  the  Diseases  of  Children,  vol.  1,  by  the  writer.  The  matter  of  those  articles  as  well  as  most  of  the  illustra- 
tions accompanying  them  were  prepared  for  this  report. 
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membrane  of  the  intestinal  canal,  chiefly  the  small  intestine,  and  the  ultimate  result  is  the 
desquamation  and  destruction  of  the  epithelial  elements. 

The  poison  elaborated  in  the  intestines  is  absorbed,  produces  an  inflammatory  irritation  of 
the  tissues  immediately  underlying  the  epithelia,  and  finally  enters  the  circulating  blood.  In 
the  blood  it  attacks  the  red  corpuscles,  causing  destruction  of  some  and  alteration  of  the  func- 
tion of  many,  and  it  causes  great  disturbances  of  the  nervous  system,  the  gravity  of  its  effects 
falling  principally  upon  the  vaso-motor  and  respiratory  centers. 

This  infecting  agent,  that  is  the  vegetable  parasite,  exists  in  the  alvine  discharges  a.nd  the 
vomited  material  of  persons  suffering  an  attack  of  cholera  infectiosa,  and  is  capable,  under 
favoring  circumstances,  of  passing  again  into  a  human  host  and  producing  the  disease. 

For  a  more  complete  discussion  of  the  etiology  and  pathology  of  this  disease  reference  is- 
made  to  chapter  iii  of  this  report. 

The  mode  of  infection  and  prophylaxis  of  cholera  infectiosa  are  somewhat  fully  considered 
in  sections  3  and  4,  chapter  vii,  of  this  report. 


SKCTION  3. 
SYMPTOMATOLOGY. 

The  symptoms  met  with  in  cholera  infectiosa  are  extremely  varied,  according  to  the  stage 
and  the  character  and  rapidity  of  the  attack.  Clinicians  who  have  treated  of  this  disease  have 
generally  recognized  four  stages  :  a,  of  premonitory  diarrhoea;  5,  of  serous  diarrhoea ;  c,  of 
collapse,  algidity,  or  asphyxia ;  d,  of  reaction. 

(a)  As  to  whether  the  premonitory  diarrhoea  is  to  be  properly  regarded  as  the  actual  com- 
mencement and  an  essential  part  of  the  disease,  or  whether  it  is  to  be  considered  as  a  frequent 
predisposing  simple  disorder  of  the  digestive  apparatus,  opinions  have  differed,  and  experi- 
enced physicians  are  still  far  from  harmonious.  Whilst  in  most  epidemics  of  cholera  perhaps 
the  majority  of  sufferers  experience  the  so-called  premonitory  diarrhoea,  yet  observers  have 
repeatedly  noted  its  general  absence.  And,  again,  where  such  diarrhoeas  have  been  widely 
prevalent,  common  experience  has  shown  that  only  a  comparatively  small  percentage  develop 
into  recognized  choleraic  attacks.  If  the  premonitory  diarrhoea  indicates  a  genuine  invasion 
of  the  organism  by  the  specific  infection  of  the  disease,  certain  it  is,  nevertheless,  that  there 
are  many  grave  and  even  fatal  attacks  without  its  presence.  But  it  is  in  the  experience  of  all 
who  have  had  much  to  do  with  epidemics  of  cholera  that  any  one  of  the  recognized  stages  of 
the  disease  may  be  wanting.  It  therefore  seems  unwarrantable,  on  the  ground  of  its  frequent 
absence,  to  exclude  the  first  stage  of  premonitory  diarrhoea  as  a  part  of  the  real  disease.  And 
from  the  stand-point  of  therapeutics  it  is  wise  to  treat  this  stage  as  the  commencement  of  an 
attack  of  cholera,  which  if  neglected  at  this  time  may  ultimately  have  a  fatal  termination.  If 
not  controlled,  the  diarrhoea  may,  after  persisting  for  hours  or  days,  be  followed  by  the  onset 
of  symptoms  which  remove  all  doubt,  during  the  existence  of  an  epidemic,  of  the  commence- 
ment of  an  attack  of  the  dreaded  disease.  It  is  during  the  night  that  this  onset  occurs  in  the 
majority  of  cases. 

(&)  Serous  diarrhoea  is  the  symptom  which,  with  its  usual  accompaniment  of  intense 
thirst,  nan^sea  or  vomiting,  cold,  shrunken,  wrinkled  skin,  sunken  eyeballs,  husky  voice,  cold 
tongue,  weak,  frequent,  thready  i^ulse,  great  prostration,  restlessness,  anxiety,  and  cramps,  by 
far  the  most  frequently  marks  both  for  the  family  of  the  sufferer  and  for  the  physician  the 
commencement  of  the  feared  attack.  If  diarrhoea  has  been  present,  the  alvine  evacuations 
undergo  usually  a  striking  and  more  or  less  characteristic  change,  as  well  as  often  become 
much  more  copious  and  frequent.  Up  to  this  point  the  disease  has  been  essentially  localized, 
and  the  intensity  of  action  of  the  specific  poison  has  fallen  upon  the  lining  of  the  intestinal 
canal.  The  intestinal  epithelia  lose  their  functions  and  vitality  and  desquamate  in  flakes. 
Probably  even  before  this  the  specific  poison  has  reached  the  circulation  and  induced  a 
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paralysis  of  the  intestinal  cax)illaries  and  venules.  With  the  desquamated  flakes  of  epithelia 
the  lumen  of  the  intestine  now  contains  serous  fluid  exuded  from  the  paralyzed  capillaries. 
The  intestinal  contents  are  free  of  bile,  resemble  a  more  or  less  thick  meal-gruel  or  macaroni- 
or  rice-water,  and  the  alvine  evacuations  present  the  well-known  appearance  of  such  material, 
but  often  somewhat  foamy,  and  they  are  strongly  alkaline  in  reaction.  Besides  the  symptoms 
above  indicated,  any  of  which  may  be  wanting  or  but  little  pronounced,  there  is  now  more  or 
less  suppression  of  urine.  This  symptom  has  by  some  authors  been  ascribed  to  a  mechanical 
effect  of  the  enormous  exi^dation  of  the  fluid  of  the  blood  into  the  intestinal  canal.  But  there 
is  a  pathological  state  of  the  secretory  elements  of  the  kidneys  now  present  which  is  closely 
analogous  if  not  identical  to  that  existing  in  many  of  the  infectious  fevers,  and  it  is  highly 
probable  that  the  suppression  of  urine  is  in  great  part  the  resialt  of  the  poisonous  action  upon 
the  kidney  of  the  specific  ptomaine  contained  in  the  blood. 

Whilst  serous  diarrhoea' is  customarily  an  exceedingly  prominent  symptom  in  cholera 
infectiosa,  yet  there  are  genuine  cases  of  the  disease  where  it  is  totally  absent — the  so-called 
cases  of  cholera  sicca,  dry  cholera.  In  these  cases,  although  there  may  be  no  diarrhoea  at  all, 
the  autopsy  shows  almost  invariably  an  enormous  quantity  of  the  grumous  fluid  retained  in 
the  intestinal  canal  which  it  distends.  Moreover,  the  characteristic  aspect  of  the  intestinal 
contents  and  alvine  discharges  above  described  is  by  no  means  invariable ;  instead  of  a  color- 
less material  there  may  be  a  yellowish  or  even  a  bloody  tinge,  and  there  may  be  a  certain 
admixture  of  ordinary  intestinal  contents.    The  intellect  is  generally  clear. 

(c)  The  stage  of  serous  diarrhoea  or  of  rice-water  discharges  from  the  bowels,  with  the 
accompanying  symptoms,  lasts  for  a  variable  period  of  two  or  three  to  several  hours.  Reac- 
tion may  occur  at  the  end,  or,  as  is  more  frequently  the  case,  collapse  may  set  in.  In  this 
stage  the  vomiting  ceases,  the  serous  discharges  are  interrujjted,  or  the  contents  of  the  intes- 
tines dribble  away  unceasingly  and  involuntarily.  The  heart  almost  stops  its  pulsations;  the 
thickened  blood  almost  ceases  to  flow;  respiration  becomes  extremely  shallow,  slow,  and 
irregular;  aphonia  is  complete,  as  also  is  anuria;  the  surface  is  cold  as  marble,  and  livid, 
especially  that  of  the  orbit,  nose,  lips,  fingers,  and  toes.  Even  the  tongue  and  the  breath  are 
cold.    This  stage  may  last  for  several  hours,  to  end  in  death  or  reaction. 

Although  the  surface  temperature,  as  estimated  by  the  hand  or  by  the  ordinary  applica- 
tion of  the  surface  thermometer,  is  usually  below  the  normal,  both  in  the  stage  of  serous 
diarrhoea  and  in  that  of  collapse,  the  temperature  of  the  rectum  is  actually  higher  than  in  health, 
and  in  some  cases  is  greatly  elevated.  Indeed,  notwithstanding  the  striking  coldness  of  the 
cutaneous  surfaces,  at  times  cadaveric,  the  patient  is  usually  sensible  of  the  most  consuming 
internal  heat.  And  if  death  supervene  during  these  stages,  the  temperature  of  the  corpse  may 
ascend  several  degrees  above  the  normal  body-heat  and  remain  there  for  some  hours.  Another 
post  mortem  phenomenon,  which  is  sometimes  startling  to  the  uninitiated,  is  the  not  infrequent 
occurrence  of  marked  muscular  contractions  of  the  muscles  of  the  face  and  extremities,  pro- 
ductive of  various  facial  contortions  and  movements  of  the  limbs  after  death. 

(d)  The  stage  of  reaction  succeeds  that  of  seroiis  diarrhoea  or  of  collapse.  In  the  most 
fortunate  cases  convalescence  begins  at  once  and  proceeds  regularly  to  the  rapid  restoration 
of  health,  with  the  appearance  of  bile  and  of  normal  ffeces  in  the  intestinal  canal.  But  if 
destruction  of  the  intestinal  epithelia  and  involvement  of  the  subjacent  counective  tissue  of 
the  mucosa  have  been  extensive,  or  if  the  formed  elements  of  the  blood  have  seriously  suf- 
fered, as  not  infrequently  happens,  especially  in  the  so-called  toxic  form  of  cholex'a,  one  of 
three  issues  may  follow:  there  maybe  prolonged  anemia  with  all  its  usxial  sequences;  or  there 
may  be  a  long-continued  series  of  digestive  derangements,  and  in  either  case  a  very  tardy 
re-establisliment  of  health;  or  the  denuded  and  inflamed  intestinal  siirfaces  may  afford  entrance 
to  septic  germs,  and  the  unfortunate  patient  pass  from  the  active  choleraic  seizure  into  a 
scarcely  less  dangerous  typhoid  condition  of  reactionary  septic  fever. 

During  the  stage  of  reaction  numerous  and  extremely  varied  cutaneous  manifestations 
aave  been  frequently  noted.  A  few  authors  have  also  recorded  the  occasional  occurrence  of 
various  cutaneous  eruptions  during  some  of  the  earlier  stages  of  the  disease,  even  during  that 
of  premonitory  diarrhoea. 
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According  to  the  character,  gravity,  and  rapidity  of  the  attack,  besides  those  already 
noted,  various  qualifying  terms  have  been  employed  in  the  description  of  cholera,  among 
which  the  principal  are  cholerine,  cholera  foudroy ante,  cholera  toxica.  By  cholerine  is  meant 
an  exceedingly  mild  form  of  the  infectious  disease,  without  the  development  of  the  stage  of 
collapse  or  of  typhoid  reaction.  The  term  foudroy  ante  is  applied  to  those  exceedingly  rapid 
and  grave  cases  which  run  their  frightful  course  from  beginning  to  end  in  a  very  few  hours. 
.  In  cholera  toxica  there  seems  but  little  evidence  of  localization  of  the  initial  attack  upon  the 
intestinal  canal;  but  the  nervous  centers  and  the  great  internal  organs  are  quickly  over- 
whelmed with  toxic  quantities  of  the  poison. 

RISE  OF  TEMPERATURE  IN  CHOLERA. 

I  deem  it  advisable  to  subjoin  -here  the  following  accounts  of  new  observations  made 
during  the  last  visitation  of  Europe  by  cholera,  relating  to  the  temperature  of  the  attacked, 
and  I  am  led  to  do  so  by  a  suggestion  of  Dr.  J.  M.  Da  Costa,  which  I  quote  from  a  letter 
recently  received  from  that  distinguished  clinician: 

"I  have  often  thought  that  the  temperature  record  might  be  valuable,  but  I  am  not  aware 
of  its  having  been  closely  studied." 

E.  DE  Renzi,  in  discussing  the  temperature  of  cholera,  says  (Sul  colera  di  Napoli.  Rivista 
clinica  e  terapeutica.  No.  2,  1883): 

Another  proof,  and  perhaps  the  most  convincing  of  all,  in  the  demonstration  that  cholera 
is  an  infectious,  general  disease,  is  found  in  the  results  of  thermoTnetrical  observations  col- 
lected by  me  during  the  last  epidemic.  I  may  be  permitted  to  add,  in  this  connection,  that  in 
all  the  books  and  monographs  upon  cholera  it  is  always  admitted  that  this  disease  is  not  only 
a  febrile,  but  is  even  accompanied,  on  the  contrary,  by  a  notable  lowering  of  the  temperature, 
which  is  regarded  by  every  one  as  characteristic  of  grave  cholera. 

It  is  true  that  a  few  observers  have  at  times  found  the  temperature  more  elevated  than 
normal;  that  they  have  met  with  this  phenomenon  near  death;  that  Guterboclc  has  found  a 
sensible  difference,  as  much  as  3.7°  C,  between  the  temperature  of  the  axilla  and  that  of  the 
rectum.  But  it  is  always  held  that  such  increase  is,  in  fact,  exceptional;  and  it  is  explained 
either  by  diminished  loss  of  heat  in  the  skin,  by  difiicult  respiration,  or  hy  the  period  of  reac- 
tion having  supervened  upon  that  of  algidity.  But,  in  general,  it  is  always  held  as  axiomatic 
that  the  temperature  falls  in  cholera  from  two  to  three  degrees,  and  sometimes  even  to  a 
greater  amount. 

If,  indeed,  one  wei"e  to  avoid  a  pregnant  source  of  error,  such  as  the  slowing  of  the  circu- 
lation in  the  skin,  and  the  apparent  lowering  of  the  temperature  at  the  surface  of  the  body,  he 
would  recognize  with  facility,  as  all  my  observations  demonstrate,  that  in  cholera  patients  the 
thermometer,  tvell  apjjlied,  constantly  registers  higher  than  normal.  Scarcely  did  I  recognize 
this  fact,  which  is  in  discord  with  the  general  belief,  before  I  hurriedly  gave  notice  of  it  to  my 
colleagues  of  the  Mercato  district  (Naples),  in  order  that  the  unbiased  experience  of  others 
might  alford  a  proper  check  to  the  results  of  my  researches.  And  the  studies  of  Profs. 
Pellacchia,  Mesolella,  Jervolino,  Stampa,  et  al. ,  fully  confirm  the  rise  of  temperature  in  cholera 
patients. 

In  these  patients  thermometric  observation  is  very  difiicult.  The  gravity  of  the  disease, 
the  restlessness  of  the  patient,  the  frequency  of  the  evacuations,  the  necessity  for  keeping  the 
thermometer  applied  in  the  axilla  for  10  minutes  at  least,  a  quarter  of  an  hour,  more  often  for 
a  half  hour  and  even  longer,  render  the  observation  sufficiently  troxiblesome,  and  sometimes 
quite  impossible.  On  account  of  the  coldness  of  the  skin,  a  considerable  time  elapses  before 
the  equilibrium  of  the  thermometer  between  the  walls  of  the  axilla  and  the  interior  of  the  body 
is  established. 

But,  overcoming  all  the  difficulties  and  performing  the  thermometrical  researches  with 
the  necessary  precision,  this  is  what  is  found  in  cholera  patients:  The  temperature  of  the 
axilla  is  constantly  elevated  in  cholera  patients  above  the  physiological  level.  This  rise,  at 
first  insignificant,  increases  with  the  progress  of  the  disease  to  such  an  extent  as  to  reach,  in 
grave  cases,  and  after  a  few  hours,  often  39°  and  even  40°  C.    This  febrile  temperature  is  due  to 
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the  cholera  per  se,  and  not  especially  to  the  typhoid-cholera.  In  effect,  it  is  even  observed  in 
the  so-called  cholerine,  and  still  in  the  algid  form  of  cholera;  but  in  this  last  it  may  be  more 
marked.  Although  in  asphyxic  cholera,  and  when  the  cutaneous  surface  gives  a  disagreeable 
impression,  as  if  one  were  touching  the  skin  of  a  reptile,  the  degree  of  heat  indicated  by  the 
thermometer  is  notably  greater  than  the  physiological.  This  rise,  then,  is  evidently,  therefore, 
not  due  to  the  drying  up  of  the  skin  and  failure  of  cutaneous  evaporation;  but  it  owes  its  origin 
to  the  nature  of  the  morbid  process.  In  fact,  in  cholera  patients  with  whom  the  skin  is  kept 
moist  and  warm  by  the  bath,  warm  clothing,  etc.,  the  rise  of  temperature  is  met  with  in  the 
same  manner.  Therefore,  as  a  general  conclusion,  it  may  be  affirmed  from  these  studies  that 
cholera,  like  all  the  other  infectious  and  acute  diseases,  is  constantly  associated  with  a  febrile 
elevation  of  temperature. 

MoNTEFUSCO  relates  as  follows  tlie  results  of  "cliiiical  researches  concerning  the  tem- 
perature of  cliolera"  made  by  him  at  the  Conocchia  Hospital  (Naples)  during  the  cholera 
epidemic  of  1884: 

Little  exact  knowledge  is  possessed  concerning  the  temperature  of  cholera.  This  x^aucity 
of  observations  depends  in  great  part  upon  the  difficulty  and  delicacy  which  the  examination  of 
the  temperature  in  this  disease  reqi;ires  on  account  of  the  danger  and  great  suffering  of  the 
patients.  To  this  it  should  be  added  that  in  order  to  obtain  reliable  results  of  the  temperature 
in  cholera,  it  is  necessary  to  keep  the  thermometer  apjilied  a  long  time,  ordinarily  more  than 
half  an  hour,  for,  as  first  noted  by  Baerensprung,  the  column  of  mercury,  at  the  maximum  in 
the  algid  period,  rises  very  slowly. 

I  occupied  myself  with  this  subject  at  the  Conocchia  Hospital,  and  I  repeated  upon  a  large 
scale  observations  concerning  the  temperature  which  in  many  patients  I  could  follow  through 
all  the  stages  of  the  disease. 

In  the  prodromic  period  notable  changes  of  temperature  were  never  observed.  In  the 
majority  of  cases  in  this  stage,  the  temperature  remains  within  normal  limits,  very  infrequently 
it  may  be  increased  at  most  only  a  few  tenths. 

Great  elevations  of  the  temperature  I  have  noticed  in  those  benign  forms  of  choleraic  in- 
fection which  readily  yield  to  opiates  and  tannic  acid  without  being  followed  by  a  grave  attack 
of  cholera.  In  many  of  these  cases  the  axillary  temperature  is  raised  as  high  as  :}G°  and  .38.5°, 
there  being  almost  always  an  increase  in  the  evening  from  one  tenth  to  half  a  degree. 

In  the  stage  of  asphyxia  the  lowei'ing  of  temperature  of  the  exterior  of  the  body  is  a  phe- 
nomenon among  the  most  notable  and  constant.  In  general  the  falling  of  the  temperature 
is  not  equal  over  the  whole  surface  of  the  body;  the  maximum  of  coldness  I  have  always 
noticed  in  the  face  and  other  exposed  surfaces,  while  in  the  trunk  there  is  never  seen  a  very 
marked  lowering  of  temi^erature. 

No  constant  relations  have  been  observed  between  the  temjierature  of  the  extremities  and 
that  of  the  axilla  which  in  many  patients  remains  notably  elevated.  I  particularly  remem- 
ber a  case  worthy  of  note  in  which,  while  the  temperature  of  the  extremities  was  many  degrees 
below  the  normal,  the  temperatiire  of  the  axilla  indicated  38.6°.  In  many  other  jjatients  I 
witnessed  a  considerable  augmentation  of  the  axillary  temperature,  from  38°  to  39°,  and  39.5°  C. 

Again  in  all  cases  in  which  the  axillary  temperature  descended  below  the  normal,  this 
falling  of  the  temperature  always  followed  after  the  whole  surface  of  the  body  was  completely 
chilled;  the  algidity  advancing  almost  constantly  from  the  lower  extremities  to  the  higher. 

The  maximum  fall  of  temperature  observed  in  the  Conocchia  Hospital  was  noted  in  a  pa- 
tient of  Dr.  Orazio  Caro;  the  thermometer  apj)lied  to  the  axilla  for  more  than  three  quarters 
of  an  hour  marked  only  31°. 

In  many  cases  I  could  see  a  close  relation  between  the  falling  of  the  external  temperature 
of  the  body  and  a  marked  increase  of  the  vomiting  and  the  diarrhoea.  In  general,  the  lower 
temperatures  are  met  with  in  the  cases  in  which  the  fluids  lost  by  vomiting  and  purging  have 
been  very  striking.  Studying  in  many  patients  the  temperature  during  the  different  hours  of 
the  day,  I  was  able  to  observe  almost  constantly  a  remittent  type — the  temperature  of  the 
evening  being  always  more  elevated  than  that  of  the  morning,  sometimes  only  a  few  tenths  of 
a  degree,  at  others  a  half  degree  or  more.    In  few  cases,  however,  I  noticed  in  the  temperature 
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curve  oscillations  in  an  order  inverse  to  tliis — namely,  a  slight  increase  in  the  morning  hours. 
I  have  taken  many  times  the  internal  temperature  of  the  body,  applying  the  thermometer  in 
the  rectum,  and  in  women  also  in  the  vagina.  Below  are  some  clinical  histories  of  patients  in 
whom  I  have  made  comparative  observations  between  the  axillary  temperature  and  that  of  the 
interior  of  the  body. 

Observation  1.— M.  G.,  aged  18,  from  Lipari;  received  at  the  hospital  at  10  a.  m. ;  16th  of 
November  had  profuse  vomiting  and  characteristic  diarrhoea;  epigastric  jjain,  which  increased 
upon  pressure;  painful  cramps  in  the  muscles,  cyanosis  of  the  lips  and  of  the  hands,  weak 
pulse,  great  prostration  of  strength;  the  axillary  temperature  38.9°,  rectal  temperature,  38.8°; 
at  6  p.  m.  axillary  temperature  35.9°,  rectal  temperature  39°  C. 

September  17,  vomiting  is  arrested  by  hypodermic  injections  of  chloride  of  morphia;  the 
diarrhoea  much  diminished,  following  the  use  of  tannic  acid  alternating  with  clysters. 

At  8  a.  m.  axillary  temperature,  35.7°;  rectal  temperature,  38.7°.  At  1  p.  m.  axillary 
temperature,  35.8°;  rectal  temperature,  38.7°.  At  B  p.  m.  axillary  temperature,  36°;  rectal 
temperature,  38.8". 

Observation  2. — N.  N.,  entered  the  hospital  the  18th  of  September;  had  vomiting,  diarrhoea, 
epigastric  pain,  anuria,  intense  cyanosis,  prostration,  pulse  imperceptible. 

Axillary  temperature  at  10  a.  m.,  37.4°;  rectal  temperature,  39°.  At  5  p.m.  axillary  tem- 
perature, 37.3^";  rectal  temperature,  39.2°.  September  19,  at  8  a.  m.  axillary  temperature,  39.2°; 
rectal  temperature,  39.7°;  6  p.  m.  axillary  temperature,  37.2°;  rectal  temperature,  39.5°  C. 

Observation  3. — N.  N,,  admitted  October  4  ;  had  vomiting,  diarrhoea  not  very  abundant, 
epigastric  pain,  muscular  cramps,  cyanosis,  prostration,  impercejjtible  pulse.  The  general  con- 
dition not  in  proportion  to  the  slight  amount  of  diarrhoea. 

At  11  a.  m.  axillary  temperature,  35.2°;  rectal  temperature,  39.6°.  At  7  p.  m.  axillary 
temperature,  35.5°;  rectal  temperature,  37.7°  C. 

The  5th  of  October  a  sensible  amelioration  in  the  general  condition  is  noticed  ;  hypodermic 
injection  of  quinia  and  aromatic  spirits  of  ammonia  continued. 

At  7  a.  m.  axillary  temperature,  35.6°;  rectal  temperature,  38.8°.  At  12  m.  axillary  tem- 
temperature,  35.6°;  rectal  temperature,  38.9°.  At  6  p.  m.  axillary  temperature,  35.9°;  rectal 
temj)erature,  38.9°  C. 

Observation  4. — N.  N.,  admitted  4th  of  October  ;  had  profuse  diarrhoea  and  vomiting  for 
several  days  ;  epigastric  pain,  muscular  cramps,  anuria,  very  intense  cyanosis. 
At  3  p.  m.  axillary  temperature,  35.2°;  vaginal  temperature,  39.7°  C. 

October  5,  clysters  of  tannic  acid  and  injections  of  quinia  ;  the  vomiting  and  diarrhoea  are 
markedly  diminished. 

At  8  a.m.  axillary  temperature,  35.5°;  vaginal  temperature,  39°.  At  12  m.  axillary  tem- 
perature, 35.4°;  vaginal  temperature,  39.7°.  At  6  p.  m.  axillary  temperature,  35.7°;  vaginal 
temperature,  39.2°  C. 

October  6,  Vomiting  is  arrested  and  diarrhoea  ceased  almost  entirely;  hypodermic  injections 
of  quinia  and  of  sulphuric  ether  are  performed. 

At  8  a.  m.  axillary  temperature,  36.3°;  rectal  temperature,  38.7°.  At  6  p.  m.  axillary 
temperature,  30.7°;  rectal  temj)erature,  38.2°  C. 

Observation  5. — N.  N.,  admitted  5th  of  October;  had  vomiting,  with  profuse  and  obstinate 
diarrhoea;  epigastric  pain,  which  increased  extraordinarily  upon  pressure;  painful  cramps, 
complete  anuria,  and  prostration. 

At  2  p.  m.  axillary  temperature,  37.2°;  rectal  temperature,  39.5°  C. 

October  6,  diarrhoea  is  almost  entirely  overcome  by  large  clysters  of  tannic  acid;  the  gen- 
eral condition  but  little  changed. 

At  8  a.  m.  axillary  temperature,  36.8°;  rectal  temperature  39.4°.  At  6  p.  m.  axillary 
temperature,  37°;  rectal  temperature,  39°  C. 

From  my  observations,  it  appears  that  the  temperature  of  the  interior  of  the  body  in  the 
algid  stage  of  cholera  is  almost  always  more  elevated  than  the  normal.  This  elevation  of  the 
temperature  of  the  interior  of  the  body,  ordinarily  quite  notable,  stands  certainly  in  relation 
with  the  sense  of  burning  heat  and  internal  itching  which  almost  always  torments  the  patients 
in  this  stage. 
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Usually  between  the  temperature  of  the  interior  of  the  body,  as  taken  in  the  rectum  or  in 
the  vagina,  and  that  in  the  axilla,  or  still  more,  that  of  the  rest  of  tlie  surface  of  the  body,  there 
exists  always  a  great  disproportion,  but  we  are  unable,  however,  to  establisli  between  the  two 
temperatures  any  constant  relation.  Besides  the  example  cited  I  have  very  frequently  noticed 
a  rectal  temperature  of  38.7°,  39.2°,  39.9°;  while  the  axillary  temperature  was  only  registered 
at  34.3°  and  35.5°  C. 

This  disproportion  between  the  axillary  temperatiire  and  that  of  the  natural  cavities  gives 
a  great  value  to  the  hypothesis  of  Lebert,  that  in  the  algid  stage  of  cholera  we  have  to  deal 
with  an  irregular  distribution  instead  of  a  general  loss  of  heat,  which  accumulates  in  the 
interior  of  the  body,  while  at  the  periphery,  and  especially  in  the  extremities,  it  is  continually 
lost  in  great  quantity. 

But  this  interpretation  can  not  be  accepted  unqaulifiedly,  because  in  some  cases  the  internal 
temperature  descends  below  that  of  the  normal.  I  have  remarked  a  few  times  such  a  lowering 
of  the  internal  temperature.  In  the  patient  S.  L. ,  admitted  to  the  hospital  29th  of  September,  dead 
on  the  5th  of  October,  I  observed  the  lowest  rectal  temperature  35.5°,  whilst  the  axillary  was 
35.2°.  I  remember  other  rectal  temperatui-es  below  the  normal:  35.9°,  3G.2°,  3G.7°,  correspond- 
ing respectively  to  the  axillary  temperatures  of  35.8°,  36.3°,  36°  C. 

In  these  cases  the  cause  of  so  notable  a  falling  of  temperature  can  not  be  solely  due  to  disper- 
sion of  heat;  it  must  have  to  do  rather  with  less  production  of  heat,  which  is  undoubtedly  to 
be  attributed  to  profound  disturbances  of  innervation. 

My  observations  concord  in  general  with  almost  all  the  others  which  have  been  previously 
made  concerning  the  temperature  in  the  rectum  and  in  the  vagina. 

Already  as  early  as  1855  Zimmermann  (Deutsche  Kliuik)  had  seen  the  rectal  temperature 
rise  during  the  algid  stage,  whilst  that  of  the  axilla  remained  very  low. 

After  him  Mackenzie,  Charcot  and  Guterbock  studied  the  internal  temperature  during 
the  algid  period  of  cholera. 

In  two  observations  of  Mackenzie  (London  Hospital  Reports,  1886), made  at  nineteen  hours' 
interval  upon  the  same  patients  who  got  into  a  very  grave  condition,  the  temperature  of  the 
vagina  at  the  first  observation  was  39°,  at  the  second,  when  the  cyanosis  had  already  diminished, 
it  was  38°;  the  axillary  temperature,  on  the  contrary,  was,  at  the  first  observation,  32.5°,  at  tlie 
second  observation,  35. 5°  C. 

Charcot  (Sur  la  temperatiire  du  rectum  dans  le  cholera.  Gaz.  Med.  de  Paris,  1886)  made 
observations  iipon  ten  patients.  In  all  the  cases,  except  in  one,  the  introduction  of  the  ther- 
mometer into  the  rectum  showed  either  that  the  central  heat  was  sensibly  increased  or  at  least 
that  it  had  not  fallen  below  the  normal.  In  three  cases  the  axillary  temperature  was  37°,  37.8°, 
37.6°,  whilst  the  corresponding  numbers  furnished  by  the  rectal  examination  gave  differences 
from  1°  to  2°. 

Giiterbock  also  (Arch.  f.  path.  Anat.,  1867),  from  an  examination  of  forty-five  i^atients, 
concluded  that  during  the  algid  period,  whilst  there  is  a  marked  cooling  of  the  surface,  the 
temperature  taken  in  the  natural  cavities  is  augmented  in  a  greater  number  of  cases  and  is 
normal  more  rarely. 

Roger  only,  who  took  the  axillary  temperature,  considering  it  as  representative  of  the 
internal  temperature,  affirms  in  an  absokite  manner  the  contemporaneous  diminution  of  the 
internal  and  external  temperature,  thus  reporting  the  motto  of  Littre:  "  Tout  est  froid  chez 
les  choleriques." 

After  Roger,  A.  Mignot  (Temperature  descholeriques.  Gaz.  hebd.,  1870)  declares  that  there 
are  no  important  difiierences  between  the  axillary  temperature  and  that  of  the  rectum  and 
vagina,  supporting  himself  by  the  comparison  of  his  results  with  those  of  Giiterbock,  whilst 
in  the  charts  of  his  "  Traits  du  cholera  morbus,"  which  he  invokes  as  testimony,  the  following 
figures  are  found:  33.7°,  34°,  35°,  35.2°,  35.4°,  36°,  36.5°  C. ;  very  far  from  the  elevations  measured 
in  the  majority  of  the  cases  with  the  thermometer  in  the  vagina  or  rectum. 

It  is  clear  that  results  to  which  little  or  no  value  can  be  accorded,  because  of  their  dubious- 
ness and  isolation,  cannot  overturn  the  numerous  and  accurate  observations  of  trustworthy 
scientists  who  have  studied  this  question  at  difi^:rent  times  and  places  with  similar  results. 
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I  have  verified  many  times  the  rise  of  the  rectal  temperature,  as  also  of  the  axillary,  in 
the  evening  hours,  but  this  rise  has  never  been  as  notable  as  in  some  cases  with  the  axilla:^y 
temperature. 

I  was  enabled  to  make  a  few  observations  upon  the  temperatiire  in  children  who  were 
admitted  to  the  hospital.  Usually  I  found  increase  of  the  rectal  and  axillary  temperature 
even  to  39°,  39.2°  C.  It  has  never  happened  that  I  have  noted  normal  temperature  or  subnor- 
mal, as  Monti  states  he  has  seen  (Jahi'b.  P.  Kinderkrankheiten). 

In  the  stage  of  reaction  from  cholera,  contemporaneously  with  the  increased  strength  of 
the  pulse  there  are'  marked  changes  of  temperature  in  the  form  of  regular  and  complete 
reaction.  The  skin  recovers  step  by  step  its  normal  heat,  accompanied  by  sweating  and  varied 
cutaneous  eruj)tions;  at  the  same  time  the  internal  temperature  of  the  body  gradually  falls. 

Usually  wlien  an  amelioration  of  all  the  symptoms  of  the  algid  stage  begins  to  ax)pear  I 
have  always  remai'ked  in  the  morning  the  rectal  temperature  lower  than  that  of  the  evening, 
as  much  as  a  degree  or  more;  as  the  amelioration  of  the  other  symptoms  progresses  the  even- 
ing temperature  decreases  until  it  reaches  the  normal  mean. 

In  the  greater  number  of  cases  subsequent  oscillations  have  not  occurred  when,  in  this  form 
of  reaction,  the  temperature  has  once  returned  to  the  normal.  Often,  however,  during  the  re- 
action oscillations  continue — sometimes  consid'^rable,  ordinarily  above  the  normal,  but  fre- 
quentlybelow  it. 

In  the  cases  of  typhoid  reaction  the  temperature  has  frequently  reached  39.5°,  40°,  40.5°. 

Sometimes  during  convalescence  the  temperature  has  remained  elevated  for  several  days, 
especially  in  the  evening  hours. 

Ordinarily,  at  the  approach  of  death,  I  have  observed  a  rise  of  temperature,  at  times  very 
considerable,  as  miich  as  to  41°,  41. 6°  C.  In  many  cases  this  rise  of  temperature  is  still  main- 
tfiined  for  some  hours  after  death. 


SKCTION  4, 
DIPFEKENTIAL  DIAGNOSIS. 

During  the  prevalence  of  an  epidemic  of  cholera  there  is  usually  no  difficulty  in  recogniz- 
ing an  attack  if  seen  in  the  stage  of  serous  diarrhoea  or  of  collapse.  During  the  stage  of 
typhoid  reaction  the  course  of  the  fever  and  the  state  of  the  nervous  system  constitute  an  ensem- 
ble of  symptoms  very  closely  resembling  the  typhoid  the  state  of  several  febrile  diseases  in  which 
septicaemia  plays  an  important  role.  The  typhoid  condition  in  cholera  infectiosa  is,  as  has 
already  been  mentioned,  essentially  a  septicaemia,  but  it  has  usually  as  complications  serious 
disorders  of  the  liver  and  kidneys, which  more  or  less  influence  the  type  of  the  fever.  The  his- 
tory of  the  attack,  together  with  the  prevalence  of  the  disease,  will  remove  all  doubt.  As  to 
the  stage  of  premonitory  diarrhoea  we  have  already  declared  that  for  the  purpose  of  treatment 
it  is  always  safe  to  regard  it  as  the  beginning  of  an  attack  of  cholera  infectiosa. 

But  there  is  always  a  time  in  the  course  of  cholera  invasions  when  the  difficulty  of  an 
absolute  diagnosis  is  very  great,  if  not  really  impossible,  unless  recourse  be  had  to  the  most 
recent  discoveries.  Yet,  as  we  have  pointed  out  already,  this  is  the  time  when  for  the  pur- 
poses of  prophylaxis  an  absolute  differential  diagnosis  should  be  promptly  made.  The  physi- 
cian is  at  such  times  often  required  to  decide  between  the  presence  of  Asiatic  cholera,  cholera 
'nostras,  pernicious  malarial  fever,  or  some  form  of  ptomaine  or  mineral  poisoning.  The 
existence  of  the  comma  bacillus  of  Koch  either  in  the  dejecta  or  in  the  vomit  determines  at 
once  the  presence  of  cholera  infectiosa  ;  its  absence  and  the  presence  in  the  blood  of  the 
Plasmodium  malarise  very  strongly  indicate  the  existence  of  malaria.  (For  an  account  of  the 
Plasmodium  malarise  and  its  morphology,  consult  section  2,  Chapter  IV,  of  this  report.) 


CHOLERA  IN  EUROPE  AND  INDIA. 


893 


SECTION  5. 
PEOGNOSIS. 

The  mortality  of  cholera  infectiosa,  as  is  known,  is  sometimes  frightful.  During  the  last  it 
has  fallen  but  little  if  at  all  below  the  ijercentages  of  former  epidemics.  Although  the  gross 
number  of  attacks  has  lessened,  thanks  to  better  hygiene  and  improved  methods  of  prevention, 
yet  the  percentage  of  deaths  to  attacks  is  about  the  same  now  as  it  was  many  decades  ago,  and 
is  not  essentially  lower  under  modern  and  civilized  systems  of  therapeutics  than  it  has  been 
under  antiquated  and  semi-civilized  or  barbarous  modes  of  management.  It  is  usually 
greatest  in  the  earlier  course  of  the  epidemic,  and  it  is  limited  almost  entirely  to  those  who 
neglect  to  invoke  the  aid  of  the  physician  until  the  attack  has  become  exceedingly  grave.  If 
the  patient  is  seen  early  and  is  promptly,  judicioiisly,  and  consianily  cared  for,  the  danger  of 
a  fatal  issue  is  not  great.  If  the  practice  of  enteroclysis  and  hypodermoclysis,  as  introduced 
by  Cantani,  of  Naples  (see  previous  pages  of  this  report,  as  also  the  following  section),  meet 
the  claims  made  for  them,  the  disease  will  be  robbed  of  many  of  its  terrors. 


SECTION  6. 

TKEATMENT. 

Knowledge  of  efficient  methods  of  treatment  of  cholera  infectiosa  has  by  no  means  kept 
pace  with  that  of  the  etiology  and  prophylaxis  of  the  disease.  Unless  the  so-called  methods 
of  hypodermochjsis  and  enteroclysis  shall  prove  as  effective  as  the  recent  experience  of 
some  Italian  observers  would  seem  to  indicate,  there  appears  to  have  been  no  marked 
advance  made  in  the  therapeutics  of  severe  attacks  of  cholera.  In  this  class  of  cases  the 
mortality  varies  from  thirty  per  cent,  to  eighty  or  ninety  per  cent.,  and  seems  to  be  far  more 
influenced  by  the  period  and  intensity  of  the  epidemic  and  by  hygienic  surroundings  than  by 
therapeutic  interference.  It  has  often  happened  that  the  ratio  of  deaths  to  the  number 
of  pronounced  attacks  has  been  nearly  as  great  under  the  management  of  skillful  and  expe- 
rienced European  physicians  as  in  the  hands  of  native  East  Indian  attendants  whose  chief 
reliance  is  upon  charms  and  invocations.  Whilst  this  is  true  of  severe  attacks  of  cholera, 
nevertheless  there  is  scarcely  any  grave  disease  which  is  more  manageable  if  it  be  properly  and 
promptly  treated  during  the  earlier  stages.  If  tlie  mortality  of  cases  in  the  later  stages  often 
rises  above  ninety  j^er  cent,  in  spite  of  active  and  intelligent  interference,  judicious  man- 
agement of  the  disease  in  the  earlier  stages  is  usually  followed  by  as  great  a  percentage  of  cure 
or  abortion  of  the  attacks. 

In  the  stage  of  premonitory  diarrhcea,  absolute  rest  in  bed,  with  warm  clothing  and  absten- 
tion from  food,  should  be  enjoined;  and  appropriate  doses  of  laudanum,  either  alone  or  in  con- 
junction with  some  form  of  camphor,  such  as  chlorodyne,  should  be  administered;  or  salicylate 
or  tannate  of  bismuth  may  be  used.    Neai'ly  always  this  simple  treatment  will  prove  efficient. 

If,  however,  the  simple  diarrhoea  persists  or  shows  a  tendency  to  assume  the  serous  type, 
with  or  without  vomiting,  coldness,  prostration,  and  cramps,  more  vigorous  treatment  is 
urgently  called  for.  The  body  should  be  enveloped  in  hot  flannels,  and  heat  applied  to  the 
extremities;  cramps  should  be  combatted  by  local  frictions,  either  dry  or  with  whisky  and  salt 
or  the  like;  vomiting  should  be  checked,  if  possible,  by  swallowing  small  lumps  of  cracked  ice, 
and  by  sinapisms  applied  over  the  epigastrium.  The  two  remedies  which  appear  to  be  most 
efficacious  in  this  stage  of  the  attack  are,  however,  the  warm  bath  and  tannic  enterodyses. 
The  temperature  of  the  bath  should  be  38°  or  39°  C,  and  the  patient  should  be  immersed  in  it 
to  the  chin  and  kept  there  for  twenty  minutes.  After  removal  from  the  bath  the  surface 
should  be  very  qiiickly  dried  and  enveloped  again  in  hot  flannels,  and  warm  aromatic  drinks 
be  given.    The  bath  may  be  repeated  pro  re  nata  in  two  or  more  hours.    The  effect  of  the  warm 
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bath.,  in  arresting  or  allaying  the  vomiting  and  in  quieting  the  general  nervous  system,  as  well 
as  in  restoring  warmth  to  the  cutaneous  surface,  arresting  the  cramps,  stimulating  the  flagging 
circulation  of  the  blood,  and  relieving  the  general  prostration,  is  often  marked  to  the  eye  of  the 
observer;  and  it  is  usually  so  comforting  to  the  patient  that,  although,  objected  to  at  first,  it  is 
frequently  called  for  after  being  once  experienced. 


The  enteroclysis  of  tannic  acid  introduced  by  Prof.  Cantani,  of  Naples,  and  so  frequently 
used  by  other  Italian  physicians  during  the  recent  cholera  epidemic  in  Italy,  would  seem  to 
afiiord  the  greatest  reliance  in  the  treatment  both  of  the  premonitory  diarrhoea  and  of  the 
active  stages  of  the  disease. 

If  a  slight  attack  of  a  seemingly  simple  diarrhoea  does  not  yield  at  once  to  rest  in  bed  and 
the  administration  of  a  dose  or  two  of  warm  infusion  of  chamomile  to  which  chlorodyne  or 
laudanum  has  been  added  in  proper  quantity,  then  recourse  should  be  had  without  loss  of  time 
to  the  warm  enteroclyses  of  tannic  acid.  This  enteroclysis  is  essentially  an  injection  into  the 
colon,  per  rectum,  of  a  considerable  quantity  of  warm  water  holding  in  solution  a  certain  per- 
centage of  tannin.  The  rectal  syringe,  by  means  of  which  the  injection  is  made,  is  furnished 
with  an  elastic  tube  3  metres  in  length  with  a  nozzle  at  the  free  extremity  and  a  cock  at  the 
proximal  end.  With  such  an  instrument  not  only  the  whole  length  of  the  colon  can  be  filled 
with  the  desired  fliiid,  but  also  not  infrequently  a  quantity  can  be  made  to  pass  beyond  the 
ileo-coecal  valve  into  the  small  intestine. 

The  tannic  solution  recommended  by  Cantani  is  constituted  for  an  adult  as  follows  : 

R  Boiled  water  or  infusion  of  chamomile,  warm   2  litres. 


The  temperature  of  the  mixture  and  the  quantity  to  be  injected  should  vary,  according  to 
the  age  of  the  patient  and  other  circumstances,  in  the  judgment  of  the  physician.  The  most 
convenient  time  for  administration  of  an  enteroclyster  is  immediately  following  an  evacuation. 

It  is  the  experience  of  those  who  have  followed  this  method  of  treatment  that  in  almost 
every  case  of  cholera  taken  at  the  beginning  it  has  proved  successful  in  a  surprising  manner 
in  arresting  the  diarrhoea  and  stopping  the  disease. 

In  the  language  of  Ramello,  "  If  all  of  those  who  suffer  from  diarrhoea  in  time  of  cholera 
would  at  once  have  recourse  to  tannic  enteroclysters,  the  grave  cases  of  this  disease  would  be 
very  rare."'  But  the  first  and  the  second  phase  of  the  disease,  in  which  medical  treatment 
promises  its  most  certain  triumphs,  are  through  neglect  usually  passed  before  the  physician  is 
called.  When  first  seen  the  patient  has  generally  advanced  far  toward  or  is  already  in  the 
stage  of  collapse,  when  the  system  is  nearly  overwhelmed  by  the  quantity  of  specific  poison 
already  absorbed  from  the  intestinal  canal  and  by  the  excrementitious  substance  retained  in 
the  economy  by  reason  of  the  failure  of  the  liver  and  the  kidneys  to  perform  their  excretory 
functions,  and  when  neither  the  substances  swallowed  per  os  nor  those  injected  per  tectum  are 
longer  absorbed. 

In  this  desperate  condition  the  warm  bath  repeated  eveiy  hour  or  two  may  be  resorted  to 
with  some  prospect  of  benefit.  But  it  should  be  supplemented  by  an  attempt  to  restore  to  the 
tissues  of  the  body  the  large  quantities  of  fluids  which  have  been  lost,  and  to  wash  out  from 
them  some  of  the  excrementitious  substances  which  have  not  been  eliminated.  For  this  pur- 
pose intravenous  injections  have  been  proposed,  and  during  the  last  epidemic  were  more  or  less 
extensively  practiced,  but  without  great  success,  as  a  rule.  Another  method  of  accomplishing 
the  end  in  view,  less  objectionable  and  more  easy  of  application,  has  also  been  proposed  by 
Cantani,  of  Naples,  and  practiced  by  him  and  his  countrymen  with  great  success,  as  is  reported. 
It  has  been  named  liypodermoclysis. 
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Tannin  

Laudanum  

Powdered  gum-arabic 


5  to  10  grammes. 
30  to  50  drops. 
50  grammes. 
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HYPODERMOCLYSIS  IN  CHOLERA. 

It  is  claimed  that  this  method  is  neither  irrational  nor  dangerous  nor  painful  nor  difficult 
nor  lengthy  nor  inajiplicable  in  a  large  number  of  cases.  The  method  of  hyi^odermoclysis  is 
based  by  Cantani  upon  the  following  plausible  considerations  : 

1.  The  death  of  cholera  patients  supervenes  either  by  asphyxia  'in  the  algid  period  or  in 
consequence  of  a  tumultuous  reaction  in  the  typhoid  stage,  because  the  organism  through 
diarrlieoea  and  vomiting  has  lost  a  very  large  quantity  of  its  aqueous  constituents,  and  has 
retained  or  can  not  longer  eliminate  the  excrementitious  materials — the  products  of  combustion 
and  of  decay — on  account  of  suppression  of  the  functions  of  the  kidneys. 

2.  Recovery  occurs  when  absoi'ption  is  resumed,  in  the  intestinal  canal,  of  the  fluids  which 
furnish  to  the  blood  and  to  the  tissues  the  water  which  is  indispensable  to  them. 

The  office  of  the  physician  is  therefore  to  introduce  this  water  into  the  blood  and  tissues  ; 
not  being  able  to  do  so  either  by  the  stomach  or  by  the  rectum,  he  should  have  recourse  to 
subcutaneous  injections,  and  in  this  rational  manner  satisfy  the  need  of  the  whole  organism. 

Cantani  suggests  as  the  most  successful  time  for  resort  to  hypodermoclysis  the  first  indica- 
tions of  insufficiency  of  water  in  the  body,  such  as  discoloration  of  the  skin,  cramjis,  coldness, 
etc. ;  that  is  to  say,  in  the  beginning  of  the  algid  period. 

The  formula  for  the  fluid  used  by  Cantani  for  hypodermoclysis  is,  for  an  adidt,  as  follows  : 

B;  Pure  sodium  chloride   80  grammes. 

Sodium  carbonate   6  grammes. 

Dissolve  in  3  litres  of  boiled  water. 

The  quantity  to  be  injected  each  time  varies,  according  to  circumstances,  from  one  to  two 
and  one-half  litres.  The  temperatiire  of  the  solution  should  be  38°  C,  unless  that  of  the 
rectum  be  very  low,  in  which  case  it  has  been  sometimes  raised  as  high  as  43°  C. 

The  apparatus  required  is  very  simple.  One  of  the  best  forms  consists  of  an  ordinary 
fountain  syringe  having  a  long  elastic  tube,  to  the  distal  end  of  which  is  attached  a  fine-pointed 
metallic  canula  supplied  with  a  cock. 

The  operation  is  as  simple  as  the  apparatus.  The  region  preferred  is  either  the  mammary  or 
the  ileo-costal.  A  fold  of  the  skin  is  raised,  and  the  canula,  previously  filled  with  fluid,  is  in- 
serted quite  a  distance  between  the  skin  and  the  subjacent  fascia.  The  fountain  of  the  syringe 
is  elevated  iintil  the  fliiid  begins  to  flow  by  gravity.  In  fifteen  to  twenty  minutes  one  to  two 
litres  can  be  thus  injected.  During  the  process,  the  current  should  be  interrupted  at  intervals 
by  means  of  the  cock.  Upon  withdrawal  of  the  canula  after  completion  of  the  operation,  the 
tumor  formed  by  the  injected  fluid  should  be  gently  rubbed,  when  the  latter  will  very  soon  be 
absorbed. 

The  warm  bath,  in  conjtxnction  with  hypodermoclysis,  appears  to  exercise  a  jjowerful  in- 
fluence upon  absorption  also. 

After  hypodermoclysis,  hypodermic  injections  of  stimulants,  often  so  urgently  called  for, 
especially  during  the  stage  of  collapse  or  rigidity,  become  active,  whilst  they  have  before  been 
inert. 

If  after  a  first  injection  the  coldness  and  the  wrinklina-  of  the  skin  persist  and  the  secretion 
of  urine  be  not  re-established — if,  in  a  word,  we  be  convinced  that  the  tissues  are  not  yet  sup- 
plied with  the  water  which  they  have  lost — the  operation  should  be  repeated  some  hours  later. 

"  In  the  majority  of  cases,  however,  after  the  first  hypodermoclysis,  if  the  internal  losses 
have  not  been  such  as  to  be  incompatible  with  a  good  reaction,  the  circulation  is  re-established, 
the  eyes  open,  and  are  bathed  once  more  with  their  natural  fluids  and  show  an  expression  of 
consciousness.  Little  by  little  the  lividity  of  the  skin  diminishes,  and  the  timbre  of  the  voice 
becomes  normal.  In  less  than  an  hour,  a  person  who  was  at  the  mouth  of  the  grave  is  restored 
to  life. 

"  The  physician  who  knows  how  to  use,  with  courage  and  reliance,  laudanum,  tannic 
enteroclysis,  warm  baths,  and  hypodermoclysis  will  have  to  record  among  the  victims  of 
cholera  only  those  unfortunates  who  when  he  was  called  were  already  well  advanced  in  the 
stage  of  cyanosis  and  collapse." 
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Sucli  are  the  confident  expressions  of  an  author  who  has  repeatedly  seen  the  marvelous 
results  of  this  new  jjractice.    In  summarizing  Ihe  treatment  he  says  : 

"First  period  of  cholera,  improi)erly  called  premonitory  diarrhcea :  Rest  in  bed,  warm 
infusions  with  laudaniim  or  chlorodyne  and  cognac  ;  warm  bottles  to  the  feet,  warm  general 
baths,  and  tvarm  tannic  enter oclysters.    Certain  cure. 

"  Second  period,  specific  or  rice-form  diarrhoea  :  Always  warm  baths,  lemonade  acidulated 
by  chlorohydric  or  tannic  acid,  with  laudanum,  spiritixous  liquors,  warm  tannic  enteroclysters, 
lumps  of  ice  swallowed.    Cure  almost  certain. 

"Third  period,  vomiting,  diarrhoea  always  more  profuse,  cramps  and  coldness,  commenc- 
ing cj^anosis  :  Hypodermoclysis  and  warm  baths,  alternated  with  tannic .  enteroclysis,  hypo- 
dermic injections  of  stimulants,  revulsives  externally.    Very  many  cures." 

In  the  stage  of  typhoid  reaction  the  skill,  judgment,  experience,  and  watchfulness  of  the 
physician  are  taxed  to  the  iitmost.  In  the  selection  of  the  line  of  treatment  to  be  followed,  it 
should  be  always  borne  in  mind  that  we  have  to  do  with  a  secondary  fever  of  a  septic  character 
consequent  upon  extensive  abrasion  or  destruction  of  the  mucous  surfaces  of  the  intestinal 
canal,  and  complicated  by  serious  involvement  of  the  liver,  of  the  kidneys,  sometimes  also  of 
the  blood,  and  of  the  general  nervous  system. 

FERULA  SUMBUL  IN  CHOLERA. 

According  to  the  London  Lancet,  several  medical  experts  have  been  sent  by  the  Russian 
Government  to  Asia  Minor  to  test  by  experiment  the  treatment  of  cholera  with  ferula  sumbul, 
a  plant  growing  in  Turkestan  and  possessing  antispasmodic  properties.  Musk  root,  as  the 
root  of  this  plant  is  called  from  its  strong  musky  smell,  has  been  used  for  a  long  time  by  the 
Russian  physicians  as  a  remedy  in  cholera,  dysentery,  and  febrile  diseases  of  a  typhoid  or 
adynamic  type.  Sumbul  root  is  official  in  the  British  Pharmacopoeia,  and  as  obtained  in  this 
country  is  in  circtilar  pieces,  consisting'of  transverse  sections  of  the  root,  with  a  wrinkled  epi- 
dermis of  a  light-brown  color.  It  is  employed  as  a  stimulant,  like  the  aromatic  oils  in  general. 
It  specially  resembles  valerian  and  musk,  and  is  used  in  the  same  class  of  cases  as  these  drugs. 
It  will  be  interesting  to  know  definitely  whether  sumbul  possesses  any  special  property  in  the 
treatment  of  cholera  different  from  that  of  the  other  aromatic  stimulants  in  use  at  the  present 
time. 

ANTIDOTAL  TREATMENT  OP  CHOLERA. 

Based  upon  the  wide-spread  and  rational  belief  that  the  clinical  symptoms  of  cholera  infec- 
tion are  the  visible  effects  of  a  specific  chemical  poison  generated  within  the  body  during  the 
development  of  the  disease,  various  clinicians  and  physiologists  have  from  time  to  time  made 
the  empirical  attempt  to  discover  a  chemical  or  physiological  antidote  for  this  supposed  poison, 
with  the  view  of  combatting  its  effects  after  absorption  and  diffusion  through  the  system. 

In  this  connection  the  views  and  experiences  of  Dr.  T.  Louder  Brunton,  it  may  be  interest- 
ing and  instriictive  (Disorders  of  Digestion,  London,  1886),  and  I  introduce  them  here: 

The  cause  of  cholera  is  now  generally  admitted  to  be  a  poison  of  some  sort,  which  can  be 
conveyed  about  from  place  to  place  and  transmitted  from  one  person  to  another,  through  the 
medium  of  the  evacuations  which  either  get  into  water  and  are  drank,  or  become  dry  and 
are  taken  into  the  mouth  and  nostrils  in  the  shape  of  dust.  Some  even  yet  are  inclined  to  hold 
that  cholera  results  rather  from  peculiar  atmospheric  and  other  conditions  than  from  the  pres- 
ence of  a  specific  poison,  but  tlie  fact  that  the  disease  may  be  conveyed  from  one  infected  locality 
to  numerous  others  by  a  single  individual,  breaking  out  where  he  has  stopped  and  passing  over 
those  places  which  he  has  only  traveled  through,  although  these  may  present  apparently  iden- 
tical conditions  of  air,  sea,  and  water,  shows  conclusively  that  an  outbreak  of  the  pestilence 
can  not  be  due  to  these  latter  circumstances  alone.  Nor  will  the  mere  presence  of  the  poison 
always  produce  cholera,  for  those  who  are  exposed  to  contagion  do  not  all  become  affected,  and 
even  those  who  have  swallowed  cholera  stools  in  which  the  poison  is  supposed  to  be  present  in  its 
most  concentrated  form  have  sometimes  escaped  with  impunity.  It  would  appear  that  two  con- 
ditions are  required,  viz,  the  presence  of  a  poison  and  the  existence  of  a  proper  soil  for  its 
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development.  In  other  words,  it  would  seem  tliat  the  poison  does  not  jiroduce  its  usual  effects 
even  when  it  has  entered  the  system,  unless  the  blood  and  tissues  ai'e  in  such  a  state  that  it  can 
act  upon  them.  The  nature  of  this  state  we  can  not  exactly  define,  but  its  presence  seems  to  be 
dueni  great  measure  to  those  conditions  of  atmosphere  and  soil  which  some  assert  to  be  the 
immediate  cause  of  the  disease,  but  which  in  reality  only  predispose  to  it. 

Without  entering  into  this  question  at  any  greater  length,  I  shall  assume  that  cholera  is 
caused  by  a  specific  poison  acting  upon  an  organism  which  has  become,  in  some  way  or  other, 
susceptible  to  its  influence.  The  effects  of  the  poison  upon  the  body  may  be  summed  up  in  a 
few  words.  It  produces  irritability  of  the  digestive  canal,  immoderate  secretion  from  the  in- 
testines, and  lessened  circulation  both  through  the  lungs  and  through  the  body.  Bearing  in 
mind  these  actions,  it  is  perfectly  easy  for  any  one  to  deduce  from  them  all  the  symptoms  which 
are  observed  in  the  state  of  cholera  collapse. 

From  the  irritability  of  the  stomach  and  intestines  there  is  constant  vomiting  and  purging. 
The  secretion  from  them  is  so  profuse  that  the  whole  intestinal  canal  is  washed  clean  out;  the 
stools  are  no  longer  feculent  nor  even  tinged  with  bile,  but  consist  of  the  secretion  alone,  pure 
and  unmixed,  and  resembling  rice  water  in  appearance.  The  blood  is  thus  drained  of  its  fluid 
parts,  and  the  consequence  is  the  intense  thirst,  which  adds  greatly  to  the  sufirerings  of  the 
patient.  The  blood  itself,  instead  of  coursing  rapidly  through  the  vessels  as  it  does  in  health, 
stagnates  in  the  great  veins  of  the  thorax  and  abdomen;  the  left  side  of  the  heart,  instead  of 
receiving  from  the  lungs  a  full  supply  of  well  aerated  blood,  which  it  would  propel  through 
every  part  of  the  body,  receives  only  a  scanty  driblet,  which  leaves  it  almost  collapsed ;  the 
artei'ies  which  proceed  to  the  body  are  so  empty  that  when  they  are  cut  across  hardly  a  drop 
of  blood  flows  from  them,  and  even  when  a  tube  is  passed  through  the  carotid  artery  and  aorta 
right  up  to  the  sigmoid  valves  of  the  heart,  as  was  done  by  Dieff  enbach,  no  blood  can  be  drawn 
from  it.  The  warm  blood  from  the  interior  of  the  body,  which  usually  circulates  in  the  vessels 
near  the  surface,  imparting  to  it  the  pkimpness,  warmth,  and  rosy  hue  of  health,  stagnates  in 
the  abdominal  veins  and  leaves  the  skin  shrunken,  pale,  and  cold,  while  that  in  the  interior  of 
the  body,  being  no  longer  cooled  by  circulation  near  the  surface,  becomes  hotter  and  hotter, 
till  the  internal  temperature  of  tlie  unfortunate  patient  is  higher  than  it  usually  is  in  high  fever, 
though  his  skin  and  breath  are  cold  as  ice.  The  blood  which  fills  the  small  cutaneous  veins 
being  no  longer  driven  forward  by  fresh  supplies  from  the  arteries,  becomes  completely  deox- 
idized and  black,  imparting  to  the  surface  a  livid  hue.  So  dark  does  the  blood  become  that  it 
assumes  the  color  of  bilberry  juice,  and  the  coloring  matter  leaves  the  corpuscles  and  tinges 
the  serum;  it  still  retains  its  power  to  take  up  oxygen  and  give  ofi:  carbonic  acid,  but  notwith- 
standing this,  it  passes  so  slowly  through  the  pulmonary  vessels  that  only  one-third  of  the 
usual  quantity  of  carbonic  acid  is  given  off  from  the  lungs,  and  little  oxygen  being  taken  in, 
there  is  a  distressing  feeling  of  want  of  breath.  The  voice,  at  the  same  time,  is  hoarse,  low, 
and  weak;  but  this  seems  to  be  simply  a  consequence  of  the  general  exhaustion  of  the  patient. 

Such  are  the  symptoms  of  cholera,  all  rising  from  distixrbances  of  the  circulation  and  ex- 
cessive intestinal  secretion.  The  remedy  we  seek  must,  therefore,  be  one  which  has  the  power 
of  removing  these  conditions.  It  may  be  thought  that  the  only  way  to  do  this  is  to  eliminate 
from  the  body  the  poison  which  is  producing  these  results;  and  that  so  long  as  it  is  still  circu- 
lating in  the  blood  any  remedy  which  is  simply  intended  to  counteract  its  effects  will  be  admin- 
istered in  vain.  But  the  researches  of  Eraser*  and  others  on  antagonism  have  shown  lis  that 
the  elimination  of  a  poison  is  not  required  in  order  to  prevent  its  injurious  or  fatal  action,  for 
the  administration  of  an  antidote  will  deprive  it  of  its  hurtful  power;  and  as  it  is  with  other 
poisons,  so  may  it  be  with  that  of  cholera. 

While  thinking  over  this  subject  two  years  ago  it  occurred  to  me  that  if  anji,poison  should 
possess  actions  similar  to  those  of  the  cholera  poison,  an  antidote  to  it  might  possibly  prove  to 
be  a  remedy  for  cholera.  It  was  by  no  means  certain  that  it  would  do  so,  but  still  this  direc- 
tion seemed  to  be  the  one  in  which  the  search  for  a  cure  for  cholera  might  be  prosecuted  with 
the  greatest  cliance  of  success. 


S.  Mis.  92- 


*  Transactions  of  the  Boyal  Society  of  Edinburgh,  vol.  xxvi. 
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The  author,  therefore,  began  to  look  for  a  drug  which  would  produce  the  same  changes  in 
the  circulation  which  he  had  described  as  occxxrring  in  cholera.  His  friend,  Schmiedeberg, 
had  discovered  and  isolated  a  new  alkaloid  from  a  poisonous  mushroom,  the  Amanita  muscaria, 
or  Agaricus  muscarius,  and  had  investigated  its  physiological  action.  Among  other  things 
he  noticed  that  when  given  to  animals  it  caused  great  dyspnoea.  At  the  same  time  the 
arteries  became  empty,  so  that  when  cut  across  hardly  a  drop  of  blood  issued  from  them — the 
very  condition  already  mentioned  as  existing  in  cholera.  From  a  peculiar  action  which  it 
exerts  upon  the  heart  of  a  frog,  and  which  is  removed  by  atropia,  Schmiedeberg  administered 
atropiato  the  warm-blooded  animals  suffering  from  the  symptoms  just  described  in  the  hope 
that  it  would  coiinteract  the  effects  of  muscaria  in  them,  just  as  it  did  in  the  frog.  His  antiv'ii- 
pations  were  completely  realized,  and  the  symptoms  at  once  disappeared  after  the  antidote  had 
been  given.  Schmiedeberg  had  not  thought  at  all  of  contraction  of  the  pulmonary  vessels  as 
a  cause  of  dyspnoea;  he  attributed  it  rather  to  excitement  of  the  nervous  center  in  the  medulla 
oblongata  which  regulates  the  respiratory  movements,  and  the  effect  of  the  atropia  in  removing 
the  dyspnoea  greatly  puzzled  him,  for  atroj^ia  itself  excites  the  nervous  center,  and  ougljt, 
according  to  his  supposition,  to  have  increased  instead  of  removing  the  breathlessness.  Brnn- 
ton  experimented  with  a  small  amount  of  the  alkaloid  sent  him,  and  found,  as  he  had  expected, 
that  the  dyspnoea  of  muscaria  is  due  to  spasm  of  the  pulmonary  arteries.  He  found  also,  as 
Schmiedeberg  had  pointed  out,  that  atropia  acts  as  a  prompt  antidote  for  this  action  of  muscaria. 
And  he  reasoned  that  if  the  theory  of  Parks  and  Johnson  that  the  circulatory  troubles  and  the 
dyspnoea  in  cholera  are  due  to  spasmodic  contraction  of  the  arterioles  of  the  lungs  be  correct., 
then  in  atropia  we  ought  to  have  a  most  valuable  remedy  in  cholera.  This  expectation  was 
further  apparently  supported  by  the  reported  experience  of  Dr.  Saunders,  of  Paducah,  Ken- 
tucky.* 

But  Brunton  holds  that  if  there  is  a  contraction  of  the  arterioles  of  the  lungs  in  cholera, 
there  is  also  a  wide  dilatation  of  the  large  veins  of  the  abdomen;  that  in  fact  this  condition  of 
the  veins  will  in  many  instances  more  satisfactorily  explain  the  clinical  and  post-mortem  find- 
ings concerning  the  condition  of  the  circulatory  system  in  cholera  than  will  Parkes's  theory  of 
arteinole  spasm  in  the  lungs  alone.  Brunton  suggests  the  use  of  atropia  as  a  possible  antidote 
to  the  cholera  poison,  but  with  considerable  doubt  of  its  completeness.  On  account  of  the 
similarity  which  is  presumed  to  exist  between  the  state  of  the  large  abdominal  veins  in  shocks 
after  severe  injuries  and  their  condition  in  cholera,  Brunton  recommends  a  trial  of  digitalis, 
because  injections  of  this  drug  have  proved  very  useful  in  the  former. 

"But  any  search  for  a  remedy  for  cholera  will  be  very  imperfect  if  the  action  of  any  pro- 
posed medicine  on  the  circulation  alone  is  considered,  and  its  effect  on  the  intestinal  secretion 
left  out  of  account.  For  the  latter  is  probably  even  more  important  than  the  former,  and  it 
is  not  unfrequently  present  when  the  changes  in  the  circulation  are  either  slight  or  absent 
altogether.  I  have  therefore  endeavored  to  discover  the  action  of  atropia  on  the  intestinal 
secretion." 

After  several  ingenious  experiments  Brunton  arrived  at  the  deduction  that  the  intestinal 
secretion  in  cholera  is  the  result  of  a  paralysis  rather  than  an  irritation  of  the  nerves,  and  he 
found  that  atropia  exercises  no  influence  over  it. 

"  This  result  is  disappointing  and  renders  the  use  of  atropia  in  cholera  somewhat  doubtful, 
for  although  the  secretion  caused  by  the  sulphate  of  magnesia  may  be  due  to  irritation,  while 
in  cholera  it  is  due  to  paralysis  of  the  nerves,  yet  if  atropia  can  not  stop  it  in  the  former  case 
it  is  much  less  likely  to  arrest  it  in  the  latter. 

"  The  points  in  this  paper  to  which  I  wish  to  direct  special  attention,  are  : 

"  (1)  Assuming  Parkes  and  Johnson's  theory  to  be  correct,  and  the  impeded  circulation  in 
cholera  to  be  really  due,  either  in  whole  or  in  part,  to  obstruction  in  the  pulmonary  vessels,  my 
experiments  with  atropia  in  muscaria  poisoning  show  that  it  is  likely  to  prove  beneficial  to  a 
certain  extent  in  cholera,  and  since  it  has  been  found  empirically  to  be  useful  in  this  disease, 
it  ought  to  receive  a  fair  trial  at  the  hands  of  the  medical  profession. 


*  American  Practitioner,  July,  1873. 


CHOLERA  IN  EUROPE  AND  INDIA. 


899 


"  (2)  The  fact  that  the  right  side  of  the  heart  is  not  dilated  during  life  in  cholera  patients, 
as  well  as  the  uselessness  of  nitrite  of  amyl,  which  dilates  the  pulmonary  vessels,  shows  that 
Parkes  and  Johnson's  theory  is  imperfect,  and  that  one  of  the  most  imj^ortant  pathological 
conditions  in  cholera  collapse  consists  in  dilatation  of  the  thoracic  and  abdominal  veins.  Any 
remedy  which  is  to  be  useful  in  cholera  must  have  the  power  of  counteracting  this  condition, 
and  the  administration  of  digitalis  in  cholera  collapse  may  be  useful. 

"  (3)  The  profuse  secretion  from  the  bowels  in  cholera  is  due  to  paralysis  of  some  of  the 
intestinal  nerves,  and  a  remedy  which  will  arrest  it  is  still  a  desideratum." 

These  attempts  by  Brunton  to  neutralize  the  noxious  effects  of  the  specific  poison  after  it 
has  reached  the  general  blood  circulation  seem  to  indicate  that  the  physiological  antidote  had 
not  been  found  at  the  date  of  publication  of  his  exi^eriments.  Of  this  order  of  efforts  at  anti- 
dotal therapeutics,  is  the  practice  proposed  by  Mr.  Perroux,  of  Calcutta,  in  recent  correspondence 
with  the  Department  of  State,  in  which  that  gentleman  relates  the  successful  employment 
(intravenous)  of  the  venom  of  the  cobra  d'l  caj)eUo  by  some  tribes  in  the  north  of  India  as  an 
antidote,  in  the  lethal  stage  of  cholera,  of  the  poison  of  that  disease. 

ANTISEPTIC  TREATMENT  OP  CHOLERA. 

The  recent  experiments  of  Lowenthal  (see  page  631),  looking  to  the  cure  of  Asiatic  cholera 
through  the  antiseptic  action  of  salol  upon  the  cholera  bacilli  after  they  have  found  entrance 
into  the  intestinal  canal  and  already  begun  their  harmful  work,  are  of  a  different  order  and 
aim  at  preventing  the  poisoning  of  the  blood  and  general  tissue  of  the  body  by  arresting  the 
generation  of  the  poison  elaborated  in  the  intestinal  canal  by  the  development  of  the  cholera 
microbes.  Recent  reports  from  India  of  the  employment  of  that  intestinal  antiseptic  in  actual 
cases  of  the  disease  speak  very  favorably  of  the  powerful  specific  action  of  salol,  and  furnish 
some  basis  for  the  hope  that  a  safe  and  reliable  remedy  and  prophylactic  agent  may  have  at 
last  been  found. 

Finally,  the  reader  has  seen  numerous  suggestions  and  proofs  among  the  foregoing  jiages 
concerning  the  existence  of  a  certain  degree  of  immunity  conferred  by  exposure  to  the  infec- 
tion as  well  as  by  experiencing  an  actual  attack  of  cholera.  Furthermore,  it  has  been  seen 
that  there  is  no  insignificant  amount  of  experimental  evidence  to  demonstrate  the  artificial 
production  of  immunity  against  the  naturally  fatal  effects  of  virulent  cultures  of  the  comma 
bacillus  of  Koch,  which  microbe  I  hold  can  now  be  safely  accepted  as  the  active  cause  of 
cholera,  an  opinion  decidedly  strengthened  by  the  recent  experiments  of  Lowenthal  and 
Gamaleila,  and  by  the  very  striking  results  of  the  anti-choleraic  human  inoculations  in  Spain. 
It  has  been  shown  that  the  chemical  jirodiicts  of  virulent  cultures  of  the  bacilli  of  cholera  as 
well  as  the  chemical  products  of  certain  other  specific  pathogenic  bacteria  possess  the  etiolog- 
ical and  prophylactic  powers  of  the  living  bacteria.  In  view  of  the  progress  of  recent  discoveries 
in  this  direction  it  does  not  seem  at  all  improbable  that  in  the  near  future  the  chemical  poison 
of  cholera  elaborated  during  the  artificial  growth  and  development  of  the  comma  bacillus  of 
Koch,  and  extracted  in  a  pure  form,  may  become  our  most  potent  and  ready  weapon  of  defense 
against  the  devastations  of  cholera  infection. 
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Ferriiu's  comments  on   719 

the  opinions  of,  concerning  chob-raic  inocu\ations   718 

Cheese  bacillus  of  Deueke,  the   579 

bodies,  immunity  from  anthrax  by  injection  of.  Woodbridge   724 

Chemical  ferment  secreted  by  Koch's  comma  bacillus  of  cholera,  etc.    Bitter   639 

investigations  concerning  the  substances  which  are  elaborated  in  the  Ferr^u  bouillon  in  the  liquid 

cultures  of  the  comma  bacillus.    Vivez,  Pelegi  and  Munitii   664 

products  of  cultures  of  comma  bacilli  and  the  diagnosis  of  cholera...,   639 

reaction  for  the  cholera  bacteria.    Bujwid  l   641 

vims  of  cholera,  note  addressed  to  the  Academy  of  Sciences  of  Paris,  July  31,  1885,  by  Ferriiu,  con- 
cerning the   626 

Cheste,  results  of  anti-choleraic  inoculations  in,  by  Segu6  &  Sabater   804 

Cheyue,  W.  Watson,  report  on  the  cholera  bacillus,  by   515 

on  immunity  after  cholera   704 

;          study  of  certain  of  the  conditions  of  infection   720 

Chili,  consular  and  legation  reports  on  cholera  in   357 

history  of  the  introduction  of  cholera  into  ^   356 
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Cbina,  consular  reports  relating  to  cholera  in  ,   361 

Chiva,  results  of  anti-choleraic  inoculations  in,  by  Silvestre  &  Lannza   805 

Cholera,  a  chemical  ferment  secreted  by  Koch's  comma  bacillus  of,  etc.    Bitter   639 

reaction  for  the  bacteria  of.    Bujwid    641 

aboard  the  steamer  Plata,  between  Naples  and  Kio  Janeiro   347 

absence  of  the  Finkler  bacillus  in  nostras  -   583 

abstracts  of  consular  reports  on  the  origin  and  character  of,  in  Marseilles  and  Toulon,  1884,  1885   45 

account  of  the  epidemic  of  1884  in  France.    Thoinot   64 

admissions,  table  showing,  of  the  Pilgrim  Hospital  at  Pooree  (India),  in  each  month  of  the  twenty-five 

years  from  1842  to  1866   424 

alkaloids  or  ptomaines  in   652 

among  the  cordons  sanitaires  in  Italy   841 

Indian  army,  measures  enforced  on  outbreak  of   858 

to  be  adopted  on  appearance  of   860 

an  Indian  censorship  upon  publications  on   421 

sanitary  commissioner  regards,  as  only  a  pernicious  form  of  malaria,  and  repudiates  the 

water  theory   408 

and  bustees,  tiltliy,  in  Calcutta   397 

drainage,  water  supply  and  sanitary  condition  of  Alexandria.    Gaff  ky   38 

milk,  in  India   420 

sanitary  condition  of  Egypt  in  18;83.    Hunter   29 

Port  Said,  Ismalia,  and  Suez,  in  1883.    Gaffky   36 

sanitation  in  Damietta  (Egypt).    Simpson    22 

scant  water  supply  in  Calcutta    399 

the  duties  of  governments  and  countries  during  epidemics.    Albanesi   1-28 

sanitary  condition  in  Pooree  (India)   422 

water  supply  ^   408 

Asiatic,  an  inquiry  into  the  causation  of,  in  Shanghai.    Macleod   607 

etiology  of,  by  Klein  and  Gibbes   477 

Appendix  A,  on  the  relation  of  bacteria  to.    Klein  and  Gibbes   504 

in  the  pig.    Luvas   658 

Richards  .....^   654 

preventive  vaccination.    Gamaleia   632 

researches  upon  the  microbo  of,  by  Van  Ermengem   473 

at  Cardiff,  Great  Britain   335 

Castellamare  and  Cagliari,  1886  (Italy)   117 

Damietta  (Egypt)  in  1883.    W.L.Simpson   22 

Finthen  and  Gonsenheim  (near  Mayence)   340 

Genoa,  1886   114 

Kanawaga  (Japan)   362 

Murcia  (Spain),  reply  to  interrogatories  concerning.    Manuel  Garcia  et  al   192 

Miguel  Baz6   194 

Nagasaki  (Japan)   363 

Naples,  1886  '.   115 

Osaka  and  Hioga  (Japan)   365 

Palermo,  1885   110 

Prades   77 

regulations  concerning  precaution  against,  anticipated  among  the  Indian  army   858 

Tarifa,  by  Fernando  Llanos   197 

bacillus,  Koch's,  experiments  with.    D.  D.  Cunningham   600 

bacillus  in  Shanghai,  investigations  of   590 

report  on  the,  by  W.  Watson  Cheyne   575 

bacteria  in,  observations  on.    Bomford   604 

bacteriological  investigations  concerning  etiology  of.    Hueppe   574 

in  Turin.    Schottelius   573 

of  suspected  cases  of,  under  difiScult  conditions.    Gruber   573 

biological  and  therapeutic  experiments  upon   631 

by  means  of  hypodermic  injections  of  pure  cultures  of  the  comma  bacillus.    Another  note  upon  the  pro- 
phylaxis of.    Ferriin   6'25 

chemical  products  of  cultures  of  comma  bacilli  and  the  diagnosis  of   639 

comma  bacilli,  on  effects  sometimeu  following,  injection  of,  into  the  subcutaneous  tissue  of  guinea-pigs. 

D.D.Cunningham   591 

concerning  a  bacillus  in  the  intentine  of.    Schron   620 
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Cliolera,  concerning  cholera-red  and  the  cause  of  the  reaction  in  cnlturea  of.    Salliowski  :   64:! 

conclusions  of  the  first  official  commissions  (Spanish)  appointed  to  study  the  prophylaxis  of  Asiatic 

cholera  hy  the  method  of  Ferrdn   767 

conference  at  Berlin,  Koch's  opinions  as  expressed  at  the  first,  1884    526 

second,  1885    450 

consular  and  legation  reports,  reports  relating  to,  in  Chili   357 

Montevideo,  1886-'87   355 

Buenos  Ayres,  1-86    349 

China   361 

Japan   362 

Trieste,  Buda-Pesth,  and  Vienna  in  1886   343 

cultures,  on  the  diarrhoeic  action  of.    Gamale'ia   638 

demography,  drainage,  water  supply,  milk  contamination,  etc.,  in  India   391 

Dr.  Ferr^n  and  the  scientific  question  of  vaccinations  against.    Abreu   779 

epidemic  at  Vogu6  (France)   79 

in  FinistSre,  1885-'86  (France)    57 

Guilvinec  in  1885  (France)   62 

the  valley  of  the  Ger   68 

Oule   72 

of  Aden  and  of  Hedjaz  in  1881   15 

Camps   76 

Tourves  '.   77 

Hedjaz  in  1882    19 

Senes   76 

the  Pyrenees — Orientales   70 

R6Bum6  of  course  of  last   13 

Table  showing  extent  and  course  of  the  Egyptian,  of  1883    42 

in  the  valley  of  Jabron  -  67 

of  Arpavon  (Drome)   65 

La  B6gude   66 

Tulette   67 

etiology  and  ptophylaxis  of,  experience  concerning,  during  the  last  epidemic   60fi 

of  Asiatic,  Ceci   566 

Schottelius   572 

Experiments  of  inoculation  with  the  bile  of  victims  of.   Nicati  and  Eietsch   554 

with  the  intestinal  contents  of  victims  of.   Nicati  and  Eietsch   550 

vitality  of  the  comma  bacillus  of.    Nicati  and  Eietsch   556 

Fatal  case  of,  at  Cardiff,  England   336 

.  follows  water-courses,  such  as  torrents  and  small  streams   64 

general  measures  of  prevention  against   848 

remarks  upon  the  demography  of  India  in  relation  to,  in  that  country   444 

History  of  opinions  concerning  immunity  produced  by  an  attack  of   697 

the  introduction  of,  into  Chili  1   356 

illustration  No.  18  B,  engravings  showing  the  microscopic  appearance  of,  and  of  other  bacteria    695 

immunity  after  an  attack  of,  experience  in  France,  1884   705 

Spain,  1^^H5   705 

conferred  by  an  attack  of  Asiatic   697 

from  cholera,  discussed  in  sanitary  conference  of  Constantinople   6J7 

Alcira  (Valencia,  Spain),  reply  to  interrogatories  concerning  _   175 

Austria   343 

Bombay  Presidency  from  1866  to  1883   15 

Buda-Pesth   344 

Buenos  Ayres   353 

Cartagena  (Spain),  reply  to  interrogatories  concerning   177 

Catania,  appearance  of,  1887    119 

Catral  (Alicante,  Spain),  reply  to  interrogatories  concerning   171 

Cordova,  reply  to  interrogatories  concerning   173 

Eastern  Asia   361 

Egypt  in  1883,  History  of  the  introduction  and  spread  of   15 

1883,  Stills   20 

report  of  researches  upon  the,  by  Eoux,  Straus,  Thuillier,  and  Nocard   471 

Elche  (Alicante,  Spain),  reply  to  interrogatories  concerning   172 

England,  remarks  on  the  policy  of  protection  against   339 

Europe,  from  1884  to  1887    11 
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Cholera,  France,  interrogatories  concerning   83 

responses  to  interrogatories  concerning  ,   84 

summary  concerning   82 

French  Pyrennees   54 

Fuente  Encarroz  (near  Gandfa,  Valencia,  Spain),  reply  to  interrogatories  concerning   178 

Genoa  and  Liguria,  1884   95 

Genoa,  1884    94 

1884,  Klebs,  on  the,   565 

Germany   340 

consular  reports  concerning   340 

Granada  (Spain)  reply  to  interrogatories  concerning,  from  Federico  Oloriz  Aguillra   191 

from  Dr.  P.  V.  Sabatie   183 

from  the  chief  director  of  the  Board  of  Health .  188 

Great  Britain   335 

Hedjaz  in  1883.    Gaflliy   20 

Indian  villages,  measures  of  prevention  to  be  used  on  the  appearance  of   857 

precautions  in  anticipation  of   856 

Italian  communes,  facts  obtained  concerning,  through  replies  to  interrogatories,  by  Maragliano   836 

interrogatories  concerning.    Moragliano   836 

Italy,  introduction  and  spread  of   93 

summary  concerning   150 

its  origin,  present  situation,  and  prospects   53 

Japan,  history  of  the   366 

Marseilles  during  1883   49 

Messina,  1887    119 

Naples,  further  progress  of,  1884    107 

port  of  New  York   367 

province  of  Alicante  (Spain),  during  1884   153 

Queensland   366 

relation  to  mode  of  extension,  native  customs,  hygiene,  prophylaxis,  etc.,  in  Spain   169 

water  supply  in  Southcru  India   410 

South  America   346 

summary  remarks  concerning   360 

Spain,  1885    153 

Spain  and  Gibraltar,  Consular  reports  relating  to   155 

general  remarks  concerning  :   332 

interrogatories  concerning   169 

summary  of  replies  to  interrogatories  concerning   330 

Spezia,  origin  of,  1884  ;  94 

thirty-five  military  and  civic-military  hospitals  during  the  cholera  epidemic  in  Spain,  of  1885,  t6- 

8um6  of  the  course  of   155 

•    Trieste   343 

various  parts  of  Italy,  prevalence  of   114 

Vienna  in  1886   .343 

increased  mortality  from,  in  the  European  army  in  Bengal  '.   432 

individual  measures  of  prevention  against   850 

infectiosa,  antidotal  treatment  of  (Brunton)   896 

antiseptic  treatment  of,  by  means  of  solol  (Lowenthal)   899 

differential  diagnosis  of   892 

distinguished  from  malaria    892 

etiology  and  pathology  of   885 

nature,  clinical  features,  therapeutic,  etc.,  of   885 

prognosis  of   893 

rise  of  temperature  in  (De  Eenzi,  Montefusco)   888 

symptomatology  of   886 

treatment  of   893 

by  enteroclysis  (Cantani)   894 

ferula  simbul   896 

hyporteriiioclysis  (Cantani)   895 

intravenous  injection  of  the  venom  of  the  cobra  di  capello  during  lethal  stage  of   899 

infectiousness  of,  admitted  by  sanitary  authority  of  Government  of  Bombay  in  ofHcial  instructions  to 

Indian  villagers   856 

in  Indian  army  regulations  concerning  outbreak  of  cholera   867 

infection,  means  and  mode  of   850 
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Cholera,  individuals  inoculated  with  the  artificial  cultures  of  the  micro-organisms  of,  report  by  Ferrin   739 

influence  of  varying  temperatures  upon  the  vitality  aud  virulence  of  the  virus  of.    Cattaui   652 

ingestion  by  man  of  cholera  discharges.    Bochefontaino   653 

injection  of  cholera  blood  into  the  veins.    Nicati  and  Rietsch   549 

inoculation  experiments.  Nicati  and  Rietscli   548 

instructions  for  the  practice  of  the  preventive  inoculation  against  Asiatic,  according  to  the  method  of 

Ferr^n   716 

interrogatories  concerning,  issued  by  the  Spanish  Government,  1885    214 

introduction  and  spread  of,  in  France   44 

its  origin  and  course  in  Naples  in  1684   103 

land  quarantines  strong,  but  not  perfect,  barriers  against  the  introduction  of,  Maragliano   839 

later  experiments  of  Ferrilu  and  Pauli  ou  the  etiology  and  prophylaxis  or   629 

Legation  reports  relating  to,  at  Buenos  Ayres  in  1880   351 

in  Bolivia                                                                                         -.  358 

microbes,  new  investigations  concerning  the,  by  Van  Ermengem   475 

mode  of  introduction  of,  into  Japan  in  1885   366 

modification  of  Klein's  views  on  etiology  of   534 

nostras,  a  comma  bacillus  in.   Finkler  and  Prior   582 

note  addressed  to  the  Academy  of  Sciences  of  Paris,  July  31,  1885.    Concerning  the  chemical  virus 

of.  Ferr^n   626 

•  notes  on,  in  Buenos  Ayres,  by  Cabezou   354 

observations  on  Asiatic,  in  Italy,  1886.    Sherriugtou   578 

of  Ferriiu  on  morphology,  etiology,  and  prevention  of   623 

on  the  borders  of  the  Caramy  and  ihe  Argens   74 

etiology  of  Asiatic.    Ceci  and  Klebs   563 

presence  of  biliary  salts  in  the  blood  of,  j)atieats  and  ou  the  existence  of  a  toxic  alkaloid  in  the 

dejections.    Pouchet   658 

steam-ahip  Matteo-Bruzzo,  between  Genoa  and  Montevideo,  1884   346 

pathological  investigations  concerning,  on  the  observations  of  Ferriiu.    Raptschowski   575 

patient,  injection  of  blood  of  a,  under  the  skin  and  into  the  peritoneal  cavity.    Nicati  and  Rietsch   549 

patients,  the  comma  bacillus  in  dejections  and  in  the  body  of.   Nicati  and  Rietsch   538 

periodicity  of  epidemics  of,  in  ludia  suggestive  of  immunity   706 

related  to  immunity     706 

personal  observations  conceruing  the  etiology,  morphology,  and  biological  characteristics  of  comma 

bacillus  of  Koch  of  Asiatic   671 

precautions  against  infection  from,  characteristic  features  of  Asiatic  cholera,  Indian   424 

preventing  the  spread  of,  in  Assam,  by  sequestration  of  migrating  coolies  ordered  by  the  sanitary 

authority   854 

prevention  of,  Bristol  sanitary  regulations   338 

by  sanitary  measures   854 

instructions  to  Indian  villagers  concerning  the    856 

observations  of  Lowonthal  and  Gamaleia  on,  and  the  virulence  of  cholera  virus   631 

regulations  issued  by  health  officer  at  Bristol  for   337 

preventive  inoculation  against   710 

vaccination  of  Asiatic,  biological  and  therapeutic  experiments  upon  cholera.    Lowenthal  631 

progress  in  the  knowledge  of  the  cause  of  Asiatic.    Hueppe   .575 

prophylaxis  against   851 

with  regard  to  healthy  persons  exposed  to  the  infection   851 

with  regard  to  the  person  suffering  from  the  disease   851 

ptomaines   662 

ptomaine  of.   Klebs   662 

researches  upon  a.  Nicati  and  Rietsch    667 

question,  for  the  discussion  of,  conference  held  at  Berlin  in  July,  1884,  abstract  of  a  paper  read  by  Dr. 

Robert  Koch   450 

reply  to  interrogatories  concerning,  at  Mora  (Spain)   204 

Orgaz  (Spain)   205 

Quero  (Spain)   206 

Tembleque  (Spain)   208 

Teruel  (Spain)   203 

report  on,  in  Egypt  in  1883  by  Grant   34 

researches  concerning.    Pateru6   58-i 

researches  on,  The  comma  bacillus  in  the  organism,  its  culture,  its  fermentation  products,  and  their 

action  upon  animals.    Nicati  and  Rietsch    538 

the  evolution  of  the  comma  bacillus  of   572 
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Cholera,  results  of  measures  for  the  preveution  of,  in  Italy,  observed  by  Maragliano   836 

review  of  experiineuts  coiiceruing  etiology  aud  prophylaxis  of   605 

revisitiition  of  Spaiu  iu  1890    334 

seasonal  prevalence  of   435 

some  experiments  with,  dejections  on  the  lower  animals.    Richards   654 

statement  of  deaths  from,  reported  by  the  municipal  authorities  as  having  occurred  in  the  ton  n  of 

Calcutta  from  1841  to  18ci4   433 

statistics  iu  Spaiu  duriug  1885,  tabulated  general  r(?sum6  of  official   154 

statistics  showing  the  seasonal  prevalence  of,  in  India   436 

stools  infectious,  admitted  by  sanitary  authority  of  government  of  Bombay  in  official  instructions  concern- 
ing precautionary  measures  for  Indian  villagers   857 

subjects,  divers  experiments  made  with  matter  taken  from,  such  as  blood,  intestinal  contents,  bile. 

Nicati  aud  Eietsch   549 

summary  concerning,  in  Egypt   42 

table  comparing  the  mortality  from,  during  the  various  epidemics  iu  Naples  aud  Palermo   141 

showing  deaths  from,  among  Enrojiean  seamen  in  the  port  of  Calcutta   397 

preventive  inoculation  against.    Method  of  Ferran   792 

statement  of  monthly  deaths  from,  aud  rain-fall  in  inches  in  Calcutta  from  1865  to  1886.  396 

the  daily  course  of  the,  iu  Fuente  Eucaitoz   180 

teachings  concerning  the  etiology  and  projihylaxis  of,  ciiidemics  of  the  last  three  or  four  years   63 

tendency  to  infection  of,  usually  small  bu  t  variable   850 

the  Cambridge  fungus  of,  criticised  by  Klein   577 

course  of  the,  during  the  last  great  epidemic   368 

etiology  of  Asiatic   663 

and  its  differential  diagnosis  from  malaria   669 

existence  of  immunity  after  an  attack  of,  historical   697 

Naples  bacillus  of    583 

Plasmodium  malariaj  a  means  of  differential  diagnosis  from   688 

prevention  of,  conclusions  of  the  technical  committee  of  the  international  conference  of  Rome 

concerning   i   868 

relation  of  subsoil  water  and  prevaleuce  of,  iu  the  Decca  district,  India    420 

sanitary  conditions  aud  course  of,  1884   104 

Spanish  medical  press  upon  the,  in  Argentine  Republic   353 

temperature  in  (De  Rcuzi)   889 

(Montefusco)   889 

spread  of  the,  in  southern  France   49 

topography  aud  demography  of  British  East  India  iu  relation  to   371 

upon  the  formation  of  ptomaiues  in.    Villiers   660 

virus  attenuation  of,  and  acquired  immunity   660 

virulence  of,  and  prevention  of  cholera,  observations  of  Liiwenthal  and  Gamaleia  on   631 

■water  a  means  of  propagating,  for  both  long  and  short  distances   65 

infected  by,  germs  produces  cholera   76 

Choleraic  evacuations  and  cultivations  of  their  bacteria,  experiments  on  animals  with.   Klein  and  Gibbes   498 

Ferriiu's  method  of  performing  anti-.  inoculations   716 

inoculations,  human  anti-,  in  Spaiu   714 

inoculations,  the  opinion  of  Chauveau  concei  niug   718 

official  statistics  of  anti-,  inoculations  in  Spanish  viUagi's   79S 

report  on  the  attempts  at,  vaccination  made  in  Spain  by  Ferran.    Brouardel,  Charrin,  and  Albarran.  746 

some  notes  on  the,  ijoison  contained  iu  alvine  discharges.   Richards   655 

the  anti-,  inoculation  iu  La  Roda  and  iu  La  Union   7fc9 

Cholera-red,  concerning,  and  the  cause  of  the  cholera  reaction   643 

the  production  of.    Brieger   641 

Jodassohn  on  the   643 

Salkowski  on  the   643 

significance  of  the  so-called.    Ali-Cohen   642 

Zasleiu  on  the   645 

Ciudad  Real,  conclusions  of  the  commission  from  the  province  of,  on  the  Ferrin  inoculations   787 

province  of,  cholera  and  sanitary  condition  in   299 

Clinical  features,  nature,  therapeutics,  etc.,  of  cholera  infectiosa   885 

history  of  the  individuals  inoculated  a  second  time.    Ferran   745 

for  the  first  time.    Ferran   740 

Clothing,  contaminated  by  choleraic  dejections,  transmission  of  cholera  ))y  linen  and   81 

soiled,  and  rags,  prevention  of  circulation  of,  as  means  of  preventing  spread  of  cholera,  results  of  in 

Italy   843 
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ClothiDg,  vitality  of  the  comma  bacillus  in  tbo  human  bofly,  in  stools,  in  moist  earti),  and  in.  Nicati  and  Rietech  556 

Clysters,  eutero  ,  treatment  of  cholera  in I'ectiosa  by.    Cautaui   8.M 

hypodermo-,  treatment  of  cholera  iufectiosa  by.    Cautaui.  —  ri'Jo 

Cobra  di  capello,  proposed  treatment  of  cholera  iufectiosa  durinjr  the  lethal  stage  l)y  intravenous  injections  of 

venom  of  the   899 

Comma  bacillus  of  cholera,  a  chemical  ferment  secreted  by  Kocli's,  etc.    Bitter   639 

experiments  with  the.    Coppola   586 

experiments  with  the  vitality  of  the.    Nicati  and  Rietsch   556 

illustration  No.  21,  appearances  of  gelatin  tube  cultures  of  the,  of  Koch  and  that  of  Finklcr- 

Pf ior  compared   696 

researches  on  the  evolution  of  the   -   572 

and  the  diagnosis  of  cholera  ;  chemical  products  and  cultures  of..   639 

small  straight  bacilli,  inoculation  experiments  made  with  cultivation  of.    Klein  and 

Gibbes   502 

bacteria  of  the  air  resembling  the   581 

choleraic  effects  sometimes  following  injection  of,  into  the  subcutaneous  tissues  of  guinea-pigs. 
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Serrada   295 

Sesma   310 

Sestrica   258 

Simancas   293 

Sopuerto  ^   323 

Sot  de  Ferrer   230 

Suco  de  Giloca   234 

Suria   289 

Tafalla   309 

Talavera  de  La  Eeina   277 

Tarazona  '.   247 

Tariego   302 

Tauste   260 

Tembleque   278 

Terror   255 

Teruel   233 

Tobed   259 

Toga   231 

Toledo   275 

Tomelloso   300 

Topas  r   325 

Torbiac6n  -.   318 

Tarifa   329 

Torralba  de  los  Frailes   258- 

Torramanzana   227 

Torrebaja   219 

Torre  de  los  Arcos   242 

Torrecilla  de  la  Albedesa   295- 

Torrej  oncillodelEey   267 

Torrej6n  de  Vellasco   271 

Torrelas   263 

Torrente   222 

Torres  de  Berrel^iu   252 

Tortoles  de  Esquero   298 

Totana   228 

Totan68   279 

Tons  :   218 

Tragacela   265 

Tudela   306 

Tudelilla   283 

Ubeda   313 

Ucar   307 

Uudues  de  Lerda   263: 

Undues  de  Pintano   263- 
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Spain,  towns  of,  furnishing  replies,  Urrea  de  Jelion   251 

Urtilla   306 

Utebo   252 

Vadocondes   298 

Valboua   234 

Valbuena  de  Diiero   292 

Valdaravete   273 

Valdeavero   274 

Valdecabras   265 

Valdemoro   271 

Valdeiiebro   205 

Valdestillas   200 

Valdezate   209 

Vallacas   273 

Vallasqiicmado   240 

Valla  de  Olaibar   311 

Vall6s   215 

Valmadrid   262 

Valoria.de  Alcor   302 

Vestabillo   302 

Vicrilvaro   272 

Vich   288 

Villa  de  Linola   282 

Villa  de  !a  Eeina   325 

Villa  Hermosa   246 

Villdbaiiez   292 

Villaconejos   272 

Villafom6s   233 

Villafeliche   253 

Villafranca   309 

Villafiauqueza   223 

Villajoj'osa   223 

Villalba  Alta   240 

Villalob<)u   ::01 

Villainayor   324 

Villamediaua   303 

Villamiuaya   280 

Villainor  do  los  Escuderos   296 

Vallanubla   294 

Vallamieva  de  la  Jara   269 

Vallauueva  de  la  Sagra   276 

Vallauueva  de  la  Serena   289 

Villanueva  de  las  Torres   296 

Villanueva  de  los  Infantes   292 

Villanueva  del  Arzobispo   312 

Villanueva  del  Gallego   251 

Villanueva  del  Grao   218 

Villanueva  del  Trabuca   328 

Villar  de  Cafias   265 

Villar  del  Salz   245 

Villarejo  do  Salvan^s   271 

Villarino   324 

Villarrobledo   250 

Villarroya  de  la  Sierra   256 

Villarroya  de  los  Pinares   243 

Villatoya   246 

Villastar   238 

Villaveudimio-   297 

Villena   224 

La  Vilueiia   257 

Vinaceite     238 

Visiedo   243 

Viveros   249 

Yiitova   218 
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Spain,  towns  of,  furnishing  replies,  Zaragoza   250' 

La  Zubia   314 

Zuera    255 

Spain,  summary  of  replies  to  interrogatories  concerning  cholera  in   330' 

tabulated  general  r6sum6  of  official  cholera  statistics  in,  during  1885   154f 

Spanish  Government,  interrogatories  concerning  cholera  issued  by  the,  1885   214 

medical  press  upon  the  cholera  in  Argentine  Republic   353- 

official  statistics  of  anti-choleraic  inoculations  in  villages   793 

the  first  commission  appointed  by  the.  Government  on  the  Ferrsln  question   766 

the  second  commission  appointed  by  the,  Government  on  the  Ferr^u  questioa   773 

Special  report  of  Sr.  Antonio  Mendoza,  on  Ferr^n   769 

Specific  variations  in  quantity  of  alkaloids  of  plants   651 

Spezia  (Italy)  cholera  introduced  from  France,  1884     838 

how  cholera  originated  iu  1884   94 

results  of  cordons  at   840' 

Spread  of  cholera  in  Egypt  iu  1883,  history  of  the  introduction  and   15 

introduction  and,  in  France   44 

introduction  and,  in  Italy   93' 

in  1884,  and  means  of  prevention,  discussed  by  Maragliano   838 

of  the  epidemic  in  southern  France,  the   49' 

Stables  and  animals  in  Italy   149 

Stadthagen  and  Baginsky,  on  the  poisonous  products  of  saprogenous  bacteria    730' 

Statistical,  conclusions  of  the  report  by  the  chief  the,  bureau  of  the  second  Spanish  scientific  commission   778' 

Statistics  in  the  district  of  Granada,  tabulated,  r6sum^  of  military  cholera   187 

of  hygienic  and  sanitary  condition  of  the  Italian  Communes,  abstract  of  an  official  report   144 

official,  of  anti-choleraic  inoculations  in  Spanish  villages  '   793' 

the  Ferriin  inoculations     793 

showing  the  seasonal  prevalence  of  cholera  in  India   436' 

in  Spain  during  1885,  tabulated  general  r6sura6  of  official  cholera   154 

vital,  criticisms  of  Indian,  by  local  sanitary  officials  of  high  rank    433' 

Steam-ship  Matteo-Bruzzo,  cholera  on,  between  Genoa  and  Montevideo,  1884   346 

Steamer  Plata,  cholera  aboard  the,  between  Naples  and  Rio  Janeiro   347 

Sternberg,  liquefaction  of  gelatin  by  bacteria  -  640 

Stills,  cholera  in  Egypt  in  1883   20 

Stools,  vitality  of  the  comma  bacillus  in  the  human  body,  in  clothing,  in  moist  earth,  and  in.  Nicati  and  Rietsch .  556- 

Storm-water  drainage  works  in  Calcutta   394 

Straight  bacilli,  inoculation  experiments  made  with  cultivations  of  comma  bacilli,  and  the  small.    Klein  and 

Gibbes  -   502 

Straus,  Roux,  Thuiller  and  Nocard,  report  of  researches  upon  the  cholera  in  Egypt   471 

Stools  of  cholera  infectious,  admissions  in  regulations  of  Indian  army  concerning  outbreaks  of  cholera   867 

Stream  traffic,  on  the  Ganges  and  Brahmapootra,  up,  in  relation  to  spread  of  cholera   431 

Streets  and  houses  in  Italy  -   146 

Subcutaneous  injections,  in  cholera  experiments.    Nicati  and  Rietsch     550 

tissues  of  guinea  pigs,  on  the  effects  of  injection  of  choleraic  comma  bacilli  into.  D.  D.  Cunningham .  591 

Snb-soil  water,  relation  of,  and  prevalence  of  cholera  in  the  Decca  district,  India  --.  420 

Substances,  action  of  certain,  upon  the  products  of  secretion  of  microbes.    Roger  and  Charrin   651 

chemical  investigations  concerning  the,  which  are  elaborated  in  the  Ferr^n  bouillon  in  the  liquid 

cultures  of  the  comma  bacillus.    Vivez,  Pelegi,  and  Muuit^  ,  664 

Suez,  cholera  and  sanitary  condition  of  Port  Said,  Ismalia  aud,  in  1883.    Gaffky  .    36 

Summary  concerning  cholera  in  Egypt  -  42 

France  -  92 

Italy   150 

of  replies  to  interrogatories  concerning  cholera  in  Spain   330 

remarks  concerning  cholera  in  South  America   360  , 

Supplement  to  the  note  sent  March  31,  1885,  to  the  Academy  of  Sciences,  concerning  the  pathogenic  and 

prophylactic  action  of  the  comma  bacillus.    Ferr^n   625 

Surveillance  of  travellers  as  a  means  of  preventing  the  spread  of  cholera,  results  of  in  Italy   842 

usefulness  of,  as  a  means  of  checking  spread  of  cholera,  discussed  by  Maragliano   835 

Suspected  cases  of  cholera,  bacteriological  investigations  of  under  difficult  conditions.    Gruber   573 

duty  of  the  physician  and  municipal  authorities  in  regard  to.    Maragliano   833 

Symptomatology  of  cholera  infectiosa  .-.   886 

System,  a  national,  of  maritime  quarantine,  is  necessary   846 

Table  comparing  the  mortality  from  cholera  during  the  various  epidemics  in  Naples  and  Palermo   141 

of  mortiility  from  cholera  in  Calcutta  from  1841-1884  -  -  433 
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Table  showing  cholera  admissions  of  the  Pilgrim  Hospital  at  Pooree  in  each  month  of  the  twenty-five  years 


from  1842  to  1866   424 

deaths  amongst  European  seamen  in  the  port  of  Calcutta   397 

in  India  in  relation  to  seasons.    B.  Cuningham   435 

comparative  mortality  in  the  town  of  Calcutta  and  its  suburbs,  from  1877  to  1886    395 

extent  and  course  of  the  Egyptian  cholera  epidemic  of  1883    42 

preventive  inoculation  against  cholera,  method  of  Ferrdn   792 

statement  of  monthly  cholera  deaths  and  rain-fall  in  inches  in  Calcutta  from  1865  to  1886    396 

the  daily  course  of  the  epidemic  iu  Fuente  Encorraz   180 

Tabulated  analysis  of  distribution  of  first  300  attacks,  with  reference  to  water  supply,  of  Genoa.    Klebs   565 

Ferriiu's  inoculations  in  relations  to  prophylixis   817 

general  r6sum6  of  official  cholera  statistics  in  Spain  during  1865   154 

r6sum6  of  military  cholera  statistics  in  the  district  of  Grenada   187 

statistics  showing  the  seasonal  prevalence  of  cholera  in  India   436 

Tanks,  water  supply,  etc.,  of  Calcutta   403 

Tariffa,  Spain,  reply  to  interrogatories  concerning  cholera  at   197 

Tarragona,  province  of,  cholera  and  sanitary  conditions  in   285 

Teeth,  knowledge  of  the  parasitic  diseases  of  the  month  and.    Miller   .581 

Tembleque  (Toledo,  Spain),  reply  to  interrogatories  concerning  cholera  at   208 

Temperature,  rise  of,  in  cholera  infectiosa.   DeRenzi,  Montefusco  888,889 

Temperatures,  influence  of  varying,  upon  the  vitality  and  virulence  of  the  cholera  vims.    Cattani   652 

Tendency  to  infection  of  cholera  usually  small  but  variable   850 

Teruel  (Spain),  reply  to  interrogatories  concerning  cholera  at   203 

province  of,  cholera  and  sanitary  condiHiions  in   23 

Therapeutic  and  biological  experiments  upon  cholera;  preventive  vaccination  of  Asiatic  cholera.    L6  wen  thai..  631 

Therapeutics,  clinical  features^  nature,  etc.,  of  cholera  infectiosa   885 

Thoinot,  account  of  the  cholera  epidemic  of  1884  iu  France   64 

Thuillier,  Roux,  and  Nocard.    Report  of  researches  upon  the  cholera  iu  Egypt   471 

Tissues,  subcutaneous,  of  guinea-pigs,  efiects  sometimes  following  injection  of  choleraic  comma  baccilli  into. 

D.  D.  Cunningham   591 

Topography  and  demography  of  British  East  India  in  relation  to  cholera   371 

Toledo,  province  of,  cholera  and  sanitary  condition  in   275 

Tommasi-Crudeli  on  immunity  after  cholera   704 

Tardenovo  (Italy),  cholera  introduced  there  by  refugee  from  Spezia   841 

Toulon,  abstracts  of  cousular  reports  on  the  origin  and  character  of  cholera  in  Marseilles  and,  1884,  1885   45 

cholera  and  s.mitary  condition  in,  1885    51 

Tourves,  epidemic  of   77 

Towns,  bad  hygiene  of  the  inhabitants  of  South  American   359 

Toxic  odor  and  effects  of  the  products  of  the  fermentation  produced  by  the  comma  bacilli.    Nicati  and  Rietsch  659 
on  the  presence  of  biliary  salts  iu  the  blood  of  cholera  patients  and  on  the  existence  of  a,  alkaloid  in  the 

dejections.  Pouchet   658 

products  of  the  bacillus  of  hog  cholera.    Novy   732 

Trade,  the  damage  to,  caused  by  land  quarantine  discussed  by  Maragliano  ^   828 

Traffic,  up-stream,  on  the  Ganges  and  Brahmapootra  in  relation  to  spread  of  cholera   431 

Transmission,  facts  relating  to,  in  Finistere   59 

of  cholera  by  linen  and  clothing  contaminated  by  choleraic  dejections   81 

Travelers,  fumigation  of,  useless  as  means  of  preventing  spread  of  cholera   842 

surveillance  of,  as  a  means  of  preventing  the  spread  of  cholera,  results  of,  in  Italy   842 

Treatment,  antidotal,  of  cholera  infectiosa.   Bruntou   890 

during  lethal  stage  of  cholera  by  intravenous  injection  of  venom  of  the  cobra  di  capello   899 

antiseptic,  of  cholera  infectiosa  by  salol.    Lowenthal   899 

of  cholera  infectiosa   893 

by  enteroclysis.   Cantaui   894 

hypodermoclysis.    Cantani   895 

the  results  of  hospital,  of  cholera  in  Marseilles   48 

Trieste,  Buda-Pesth,  and  Vienna,  cousular  reports  relating  to  cholera  in,  in  1886   343 

cholera  in   343 

Tube  cultures,  illustration  No.  20  P.,  engravings  showing  naked-eye  appearance  of   696 

21,  appearances  of  gelatin  cultures  of  the  comma  bacillus  of  Koch  and  that  of  Finkler- 

Prior  compared   696 

Tulette,  the  epidemic  of.   67 

Turin,  bacteriological  investigations  concerning  cholera  iu.  Schottelius   573 

sewerage  and  drinking  water  of  the  city  of  .,   142 

Union,  La   793 
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Union,  results  of  anti-choleraic  iuoculations  in.    Nunez   S07 

the  anti-choleraic  inoculation  iu  La  Eoda  and  in   739 

Upon  the  pathogenic  and  prophylactic  action  of  the  comma  bacillus.    Ferr^n   623 

Urine,  poisonous  alkaloids  of   (,49 

Vaccinations,  conclusions  of  the  investigations  by  Chanveau  on  anti-choleraic   718 

Dr.  Ferr^n  and  the  scientific  question  of  cholera,  Abreu   779 

preventive  of,  Asiatic  cholera.    Gamaleia   r  632 

Lowenthal   631 

report  concerning  an  investigation  of  the  Ferriin.    Gibier  and  Van  Ermengem,  1885   764 

report  on  the  attempts  at  choleraic,  made  iu  Spain  by  Ferr^n,  Brouardel,  Charrin,  and  Albarran.  746 

report  upon  the  anti-choleraic,  of  Ferran.    Eummo   765 

Valencia,  province  of,  cholera  and  sanitary  conditions  in   215 

reply  to  interrogatories  concerning  cholera  iu  Fuente  Encarroz,  near  Gandia   178 

Valladolid,  province  of,  cholera  and  sanitary  conditions  in   290 

Van  Ermeugom  and  Gibier,  written  questions  presented  on  their  departure  from  Spain  by,  respectively  French 

and  Belgian  commissioners  to  investigate  the  Ferriiu  inoculations  ;  and  written  replys  thereto  by  Ferrdn   763 

Variations  iu  quantity  of  specitic  alkaloids  of  plants   651 

Veins,  choleraic  injections  into  the.   Nicati  and  Eietsch   .550 

injection  of  cholera  blood  into  the.   Nicati  and  Eietsch   ri49 

Venom  of  the  cobra  di  capello  in  the  treatment  of  the  lethal  stage  of  cholera  infectiosa  Perroux   899 

Vibrio  Metschnekovi,  the,  and  its  relations  with  cholera.    Gamaleia   634 

Vicenzi,  experiments  with  the  comma  bacillus  of  Koch   476 

Vienna,  cholera  in,  in  1886   343 

Trieste  and  Buda-Pesth,  consular  reports  relating  to  cholera  iu,  in  1886    343 

Views  on  etiology  of  cholera,  modification  of  Klein's   534 

Villages,  official  statistics  of  anti-choleraic  inoculations  in  Spanish    793 

Village  sanitation,  difficulties  of,  in  ludia   391 

Villanueva  de  Castelldn,  results  of  anti-choleraic  inoculation  iu,  by  Perez  et  al   815 

Villiers,  upon  the  formation  of  ptomaines  iu  cholera   660 

Virus  of  cholera,  and  prevention  of  cholera,  observations  of  Lowenthal  anil  Gamaleia  on  virulence  of   631 

attenuation  of  the,  and  acquired  immunity   660 

note  addressed  to  the  Academy  of  Sciences  of  Paris,  July  31,  1885,  Ferran,  concerning  the 

chemical  ,   626 

influence  of  varying  temperatures  upon  the  vitality  and  virulence  of  the  cholera.     Cattani   652 

mode  of  introduction  of,  is  cajiable  of  exercising  considerable  influence  upon  its  effects   720 

Virulence  of  cholera  virus  and  prevention  of  cholera,  observations  of  Lowenthal  and  Gamaleia  on   631 

the  cholera,  influence  of  varying  temperatures  upou  the  vitality,  virus.    Cattani   652 

Viscaya,  province  of,  cholera  and  sauitary  conditions  in   322 

Vitality,  experiments  on  the,  of  the  comma  bacillus  of  cholera.    Nicati  and  Eietsch   556 

in  artificial  media,  of  comma  bacilli.    Nicati  and  Eietsch   563 

influence  of  varying  temperatures  upou  the,  and  virulence  of  the  cholera,  virus.    Cattani   652 

in  the  human  body,  in  stools,  in  clothing,  and  iu  moist  earth  of  the  comma  bacillus.  Nicati  and  Eietsch-  .'i56 

of  the  comma  bacilli  iu  water.   Nicati  and  Eietsch   .';59 

Vital  statistics,  criticisms  of  Indian,  by  local  sanitary  officials  of  high  rank   433 

Vivez,  chemical  investigations  concerning  the  substances  which  are  elaborated  in  the  Ferriin  bouillon  iu  the 

liquid  cultures  of  the  comma  bacillus.    Pelegi,  Munita  and   664 

Vogu6,  the  epidemic  at   79 

Water  a  means  of  propagating  cholera  for  both  short  and  long  distances   65 

contamination  with  comma  bacilli  to  cholera,  Appendix  A,  on  the  relation  of.    Klein  and  Gibbes   513 

courses,  cholera  follows,  such  as  torrents  and  small  streams   64 

drinking,  in  Italy   145 

experiments  upon,  by  Drs.  Leone  and  Oliver!   589 

infected  by  cholera  germs  produces  cholera   76 

part  played  by,  in  Finistfere,  respecting  spread  of  cholera   60 

scant  supply  of,  and  cholera  in  Calcutta   399 

storm,  drainage  works  in  Calcutta   394 

supply  and  cholera   408 

outbreaks  among  Indian  army,  regulations  concerning   867 

spread  of  cholera,  experience  relating  to,  regulations  concerning  outbreaks  of  the  disease 

among  the  Indian  Army   867 

cholera,  drainage,  and  sanitary  condition  of  Alexandria,  Gaffky  ■   38 

in  relation  to,  in  southern  India   410 

contamination  of,  a  mode  of  spreading  cholera  admitted  in  precautionary  measures  in  Indian 

villages   856 
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Water  supply,  demography,  drainage,  milk  contamiuation,  cholera,  etc.,  iu  India  -....i   391 

hygiene  and  domestic  life  in  Spain   156 

in  Madras  :   405 

Nagpur,  India   419 

necessity  of  especial  attention  to,  during  threatened  invasions  of  cholera,  di.scussed  by  Maragliano  835 

of  Palni  Town  (India)   405 

PondichorrjT,  Hiudostan   409 

sewerage  and  hygienic  conditions  of  Palermo  -.   108 

sanitary  surroundings  of  Cairo.    Galfky   40 

tabulated  analysis  of  distribution  of  first  three  hundred  attacks  of  cholera  in  Genoa  with  refer- 
ence to,  of.    Klebs   565 

tanks,  etc.,  of  Calcutta   403 

the  relation  of  subsoil  and  prevalence  of  cholera  in  the  Dacca  district,  India   420 

theory,  an  Indian  sanitary  commissioner  regards  cholera  as  only  a  pernicious  form  of  malaria  and  repu- 
diates the   403 

vitality  in,  of  the  comma  vacilli.    Nicati  and  Eietsch   559 

Windpipe,  choleraic  injections  into  the.    Nicati  and  Riotsch   551 

Written  questions  presented  on  their  departure  from  Spain  by  Gibier  and  Van  Ermengem,  respectively  French 

and  Belgian  commissioners  to  investigate  the  Ferr^u  inoculations  ;  and  written  replies  thereto  by  Ferriiu  763 

Wunderlich  on  immunity  after  cholera  .-   703 

Zamora,  province  of,  cholera- and  sanitary  conditions  in   296 

Zaragoza,  province  of,  cholera  and  sanitary  conditions  in   250 

Zaslein,  remarks  of,  upon  the  investigations  of  Jodassoh  concerning  cholera-red   645 

S.  Mis.  92  60 
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